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1 Overview

STCB8H series of microcontrollers do not require an external crystal oscillator and external reset circuit. They are 8051
microcontrollers with the properties of strong anti-interference/ultra low price/high speed/low power consumption. Under
the same operating frequency, STC8H series of microcontrollers are about 12 times faster (11.2 ~ 13.2 times) than
traditional 8051. To execute all 111 instructions in sequence, the STC8H series microcontroller only needs 147 clocks,
while the traditional 8051 requires 1944 clocks. STC8H series of microcontrollers are single clock/machine cycle (1T)
microcontrollers produced by STC. They are new generation 8051 microcontrollers with wide voltage/high speed / high
reliability / low power consumption / strong antistatic / strong anti-interference, and is super encrypted. The instruction
codes are fully compatible with traditional 8051.

High precision of #0.3% @+25<C RC clock is integrated in MCU with —1.38% to +1.42% temperature drift under the
temperature range of -40<C to +85<C, and 0.88% to +1.05% temperature drift under temperature range from -20<C to +65<C.
The frequency of RC clock can be set from 4MHz to 35MHz when programming a MCU using ISP. Note: The maximum
frequency must be controlled below 35MHz when the temperature range is -40<C to + 85<C. Moreover, high reliable reset
circuit is integrated in MCU with 4 levels optional reset threshold voltages, which can be selected when user programming
using ISP. So, external expensive crystal and the external reset circuit can be eliminated completely.

There are three optional clock sources inside the MCU, internal high precision IRC which can be adjusted
appropriately, internal 32KHz low speed IRC, external 4MHz~33MHz oscillator or external clock signal. The clock source
can be freely chosen in user codes. After the clock source is selected, it may be 8-bit divided and then be supplied to the
CPU and the peripherals, such as timers, UARTSs, SPI, and so on.

Two low power modes are provided in MCU, the IDLE mode and the STOP mode. In IDLE mode, MCU stops
clocking CPU, CPU stops executing instructions without clock, while all peripherals are still working. At this moment, the
power consumption is about 1.0mA at 6MHz working frequency. The STOP mode is the power off or power-down mode.
At this momont, the main clock stops, CPU and all peripherals stop working, and the power consumption can be reduced to
about 0.6uA when VCC is 5.0V, 0.4uA when VCC is 3.3V.

The Power-down mode can be woke-up by one of the following interrupts: INTO(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), RXD(P3.0/P3.6/P1.6/P4.3), RXD2(P1.0/P4.6),
RXD3(P0.0/P5.0), RXD4(P0.2/P5.2), 12C_SDA(P1.4/P2.4/P3.3), Comparator, LVD, Power-down wake-up timer.

Rich digital peripherals and analog peripherals are provided in MCU, including UARTS, timers, enhanced PWMs and
12C, SPI, USB, ultra-high speed ADC and comparator, which can meet the requirements of users when designing a product.

The enhanced dual data pointers are integrated in the STC8H series of microcontrollers. Using user codes, the function
of automatic increasing or decreasing of data pointer and automatic switching of two sets of data pointers can be realized.

Products Line 1/0 UART Timers ADC Enhanced CMP | SPI 12C USB MDU16 LED Touch RTC Vo Color LCD DMA
PWM DRV Key Int. LCM DRV
STC8H1K08 family 17| 2 3 9cH*108 [ ) e o o
STC8H1K28 family 29 2 5 12cH*108 (] e o o
STC8H3K6454 family | 45 4 5 12cH*128 (] ® O |0 [ ] o
STC8H3K64S2 family | 45 | 2 5 12ch*128 [ ] e o o [ ] [
stearakesufamily 1 6o | 4 | 5 |15c*12%s| @ | @ |@|@| @ | @
famiyvorsions | | 4 | 5 [150122| @ | e e e| e | @ oo e °
STC8H2K64T family 44 4 5 15cH*128 (] ® O |0 [ ] ] o e O
STC8H4K6ATLR family | 44 | 4 5 15cH*128 (] e o o [ [ ] [ e o o e
STC8H4K64TLCD family | 60 4 5 15cH*128 (] ® 0|0 [ ] [ ] e o | o o [ ]
STC8H4Ke4LCD family | 61 | 4 5 15ch*128 [ ] e o o [ ] ®e o o o [ ]
STC8H1K08TR family | 16 2 3 15cH*128 (] e o o [ [ e o o o
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2 Features, Price and Pins

2.1 STC8H1K08-361-TSSOP20/QFN20 family

2.1.1Features and Price

>

Selection and price (No external crystal and external reset required with 9 channels 10-bit ADC)
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Core

v

v
v
v
o
v
o
v

Ultra-high speed 8051 Core with single clock per machine cycle, which is called 1T, and the speed is about 12 times faster than
traditional 8051

Fully compatible instruction set with traditional 8051

17interrupt sources and 4 interrupt priority levels

Online debugging is supported

perating voltage

1.9v~5.5V

perating temperature

-40°C~85C(The chip is produced in -40°C ~125°C process. Please refer to the description of the electrical characteristics
chapter for applications beyond the temperature range)

Flash memory

v' Up to 17Kbytes of Flash memory to be used for storing user code

v" Configurable size EEPROM, 512bytes single page for being erased, which 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 dedicated programmer is needed.

v" Online debugging with single chip is supported, and no dedicated emulator is needed. The number of breakpoints is unlimited
theoratically.

SRAM

v

128 bytes internal direct access RAM (DATA, use keyword data to declare in C language program)
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v/ 128 bytes internal indirect access RAM (IDATA, use keyword idata to declare in C language program)
v' 1024 bytes internal extended RAM (internal XDATA, use keyword xdata to declare in C language program)

Clock
v"Internal high precise RC clock(IRC for short, ranges from 4MHz to 36MHz), adjustable while ISP and can be divided to lower
frequency by user software, 100KHz for instance.
v' Error: =0.3% (at the temperature 25C)
v -1.35%~+1.30% temperature drift (at the temperature range of -40<C to +85<C)
v -0.76%~+0.98% temperature drift (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 sources above can be selected freely by user code.

Reset
v' Hardware reset
v' Power-on reset. (Effective when the chip does not enable the low voltage reset function)
v' Reset by reset pin. The default function of P5.4 is the 1/0 port. P5.4 pin can be set as the reset pin while ISP download.
(Note: When the P5.4 pin is set as the reset pin, the reset level is low.)
v/ Watch dog timer reset
v' Low voltage detection reset. 4 low voltage detection levels are provided, 2.0V, 2.4V, 2.7V, 3.0V.
v' Software reset
v Writing the reset trigger register using software

Interrupts

v 17 interrupt sources: INTO(Supports rising edge and falling edge interrupt), INTL(Supports rising edge and falling edge
interrupt), INT2(Supports falling edge interrupt only), INT3(Supports falling edge interrupt only), INT4(Supports falling edge
interrupt only), timer 0, timer 1, timer 2, UART 1, UART 2, ADC, LVD, SPI, I2C, comparator, P’WMA, PWMB

v' 4 interrupt priority levels

v' Interrupts that can wake up the CPU in clock stop mode: INTO(P3.2), INT1(P3.3), INT2(P3.6), INT3(P3.7), INT4(P3.0),
TO(P3.4), T1(P3.5), T2(P1.2), RXD(P3.0/P3.6/P1.6), RXD2(P1.0), 12C_SDA(P1.4/P3.3), Comparator interrupt, LVD interrupt,
Power-down wake-up timer.

Dlgltal peripherals
3 16-bit timers: timer0, timerl, timer2, where the mode 3 of timer 0 has the Non-Maskable Interrupt (NMI in short) function.
Mode 0 of timer 0 and timer 1 is 16-bit Auto-reload mode.

v' 2 high speed UARTs: UART1, UART2, whose maximum baudrate clock may be FOSC/4

v/ 8 channels/2 groups of enhanced PWMs, which can realize control signals with dead time, and support external fault
detection function. In addition, it also supports 16-bit timers, 8 external interrupts, 8 channels of external capture and pulse
width measurement functions.

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

v" I2C: Master mode or slave mode are supported.

Analog peripherals
9 channels (channel 0 to channel 1, channel 8 to channel 14) ultra high speed ADC which supports 10-bit precision. The
maximum speed can be 500K(Half a million ADC conversions per second)

v/ Channel 15 of ADC is used to test the internal reference voltage. (The default internal reference voltage is 1.19V when the chip
is shipped)

v' A set of comparator (the CMP+ port and all ADC input ports can be selected as the positive terminal of the comparator, so the
comparator can be used as a multi-channel comparator for time division multiplexing)

v" DAC: 8 channels advanced PWMs timers can be used as 8 channels DAC

GPIO

v Upto 17 GPIOs: P1.0~P1.7, P3.0~P3.7, P5.4

v' 4 modes for all GPIOs: quasi_bidirectional mode, push-pull outputmode, open drain mode, high-impedance input mode

v' Except for P3.0 and P3.1, all other I/O ports are in a high-impedance state after power-on. User must configure the 1/0 ports
mode before using them. In addition, the internal 4K pull-up resistor of every I/O can be enabled independently.

Package
v TSSOP20 <6.5mm*6.5mm>, QFN20 <3mm*3mm>

-22 -



STC8H Series Manual

2.1.2 Pinouts

T2/SSIPWM2P/P1.2 []
T2CLKO/MOSI/PWM2N/P1.3 [
12CSDA/MISO/PWM3P/P1.4 [
12CSCL/SCLK/PWM3N/PL5 [
XTALO/MCLKO_2/RXD_3/PWMA4P/P1.6 ]
XTALI/TXD_3/PWM5_2/PWM4N/P1.7 []
MCLKO/RST/PWM6_2/P5.4 [

MCU-VCC Vece/AVee [
22u 01u ADC_VRef+ []

20 [] P1.1/ADC1/TxD2/PWM1IN

19 [] P1.0/ADCO/RxD2/PWM1P

18 [] P3.7/INT3/TxD_2/CMP+

17 [] P3.6/ADC14/INT2/RXxD_2/CMP-

16 [] P3.5/ADC13/T1/TOCLKO/SS_4/PWMFLT/PWMFLT2

15 [] P3.4/ADC12/TO/T1CLKO/MOSI_4/PWM4P_2/PWM8_2/CMPO
14 [] P3.3/ADC11/INT1/MISO_4/I2CSDA_4/PWM4N_2/PWMT7_2
13 [] P3.2/ADC10/INTO/SCLK_4/12CSCL_4/PWMETI/PWMETI2
12 [] P3.1/ADCY/TxD

0 11 [] P3.0/ADC8/RxD/INT4

B © O ~NO U WN
0¢d0OSSL

—%r Gnd/AGnd [

Note:

1. ADC's external reference power supply pin ADC_VRef+ must not be floating. It must be connected to an external
reference power supply or directly connected to Vcc.
2. 1T USB download is not required, P3.0/P3.1/P3.2 cannot be at low level at the same time when the chip is reset.

Connect
to PC

ISP download steps:

universal USB to UART tool

1. Connect the universal USB to UART tool to the target chip according to the connection method shown in

the figure above.

2. Press the power button to confirm that the target chip is in a power-off state (the power-on LED is off).

Note: When the tool is powered on for the first time, there is no external power supply, so if it is the first time to

use this tool, you can skip this step.

3. Click the "*Download/Program button in the STC-ISP download software.

4. Press the power button again to power on the target chip (the power-on LED is on).

5. Start ISP download.
Note: It has been found that when using the USB cable for ISP download, if the USB cable is too thin and the
voltage drop on the USB cable is too large, this will result in insufficient power supply during the ISP download.
Therefore, please be sure to use the booster USB cable for ISP download.

Note:

1. Except for P3.0 and P3.1, all other 1/O ports are in high-impedance input state after power-on. User must
set the 1/0 port mode firstly when using 1/0.

2. All 1/0O ports can be set to quasi-bidirectional port mode, push-pull output mode, open-drain output mode
or high-impedance input mode. In addition, each 1/0O can enable the internal 4K pull-up resistor independently.

3. When P5.4 is enabled as the reset pin, the reset level is low.
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2.1.3 Pin descriptions

TSSI;Lr;OnumeeIENZO el type deSC Il ptlon
P1.2 1/0 Standard 10 port
SS 1/0 Slave selection of SPI
1 19 T2 [ Timer2 external input
PWM2P e, Capture of external signal/Positive of PWMB
pulse output
P1.3 /O | Standard IO port
MOSI /0 Master Output/Slave Input of SPI
2 18 T2CLKO O] Clock out of timer 2
PWM2N /0 Capture of external signal/Negative of PWMB
pulse output
P1.4 1/0 Standard 10 port
MISO 110 Master lutput/Slave Onput of SPI
3 17 SDA 110 Serial data line of 12C
PWM3P /0 Capture of external signal/ Positive of PWM3
pulse output
P1.5 1/0 Standard 10 port
SCLK I/0 | Serial Clock of SPI
4 1 SCL 1/0 Serial Clock line of 12C
PWM3N /0 Capture of external signal/ Negative of PWM3
pulse output
P1.6 110 Standard 10 port
RxD_3 | Serial input of UART1
5 2 PWM4P /0 Capture of external signal/ Positive of PWM4
pulse output
MCLKO 2 0 Master clock output
XTALO @) Connect to external oscillator
P1.7 1/0 Standard 10 port
XD 3 0 Serial Transmit pin of UART 1
PWMAN /0 Capture of external signal/ Negative of PWMA4
6 3 pulse output
PWMS5 2 /0 Capture of external signal/ Positive of PWM5
- pulse output
XTALI I Connect to external oscillator
P5.4 110 Standard 10 port
NRST I Reset pin
7 4 MCLKO 0 Main clock output
PWM6 2 /0 Capture of external signal/ Positive of PWM6
- pulse output
8 5 Vcc Vcc | Power Supply
AVcc Vcc | Power Supply for ADC
9 6 VREF+ [ Reference voltage pin of ADC
10 7 Gnd Gnd | Ground
AGnd Gnd | ADC Ground
P3.0 110 Standard 10 port
1 8 ADC8 [ ADC analog input 8
RxD [ Serial input of UART1
INT4 [ External interrupt 4
P3.1 I/O | Standard IO port
12 9 ADC9 I ADC analog input 9
TxD @) Serial Transmit pin of UART 1
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TSSELr;OnumbSENZO s type desc Il ptlon
P3.2 110 Standard 10 port
ADC10 [ ADC analog input 10
INTO [ External interrupt O
13 10 SCLK 4 I/0 | Serial Clock of SPI
SCL 4 1/0 Serial Clock line of 12C
PWMETI I PWM External trigger input pin
PWMETI2 I PWM External trigger input pin 2
P3.3 I/O | Standard IO port
ADC11 I ADC analog input 11
INT1 I External interrupt 1
MISO 4 1/0 Master lutput/Slave Onput of SPI
14 11 SDA 4 1/0 Serial data line of 12C
PWMA4N_4 /0 Capture of external signal/ Negative of PWM4
pulse output
PWM7 2 /0 Capture of external signal/ Positive of PWM7
- pulse output
P3.4 110 Standard 10 port
ADC12 [ ADC analog input 12
T0 [ TimerQ external input
T1CLKO 0] Clock out of timer 1
15 12 MOSI 4 1/0 Master Output/Slave Input of SPI. '
PWM4P_4 e, Capture of external signal/ Positive of PWM4
pulse output
PWMS 2 /0 Capture of external signal/ Positive of PWM8
- pulse output
CMPO O Comparator output
P3.5 1/0 Standard 10 port
ADC13 I ADC analog input 13
T1 I Timerl external input
16 13 TOCLKO @) Clock out of timer O
SS 4 1/0 Slave selection of SPI
PWMELT I PWMA external anomaly detection pin
PWMFLT?2 I PWMB external anomaly detection pin
P3.6 110 Standard 10 port
ADC14 | ADC analog input 14
17 14 INT2 [ External interrupt 2
RxD 2 I Serial input of UART1
CMP- [ Comparator negative input
P3.7 1/0 Standard 10 port
18 15 INT3 I External interrupt 3
TxD 2 @) Serial Transmit pin of UART 1
CMP+ | Comparator positive input
P1.0 110 Standard 10 port
ADCO [ ADC analog input 0
19 16 RxD2 I Serial input of UART2
PWM1P /0 Capture of external signal/ Positive of PWMA
pulse output
P1.1 1/0 Standard 10 port
ADC1 I ADC analog input 1
20 20 TxD2 @) Serial Transmit pin of UART 2
PWMAIN /0 Capture of external signal/ Negative of PWMA
pulse output
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2.2 STC8H1K28-36I-LQFP32/QFN32 family

2.2.1 Features and Price

>

Selection and price (No external crystal and external reset required)
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Core
v" Ultra-high speed 8051 Core with single clock per machine cycle, which is called 1T and the speed is about 12 times faster than
traditional 8051
v' Fully compatible instruction set with traditional 8051
v' 19 interrupt sources and 4 interrupt priority levels
v" Online debugging is supported
Operating voltage
v 19V~55V
Operating temperature
v’ -40°C~85°C(The chip is -40°C ~125C process. Please refer to the description of the electrical characteristics chapter for

applications beyond the temperature range)

Flash memory

v' Up to 33Kbytes of Flash memory to be used for storing user code

v' Configurable size EEPROM, 512bytes single page for being erased, which 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 dedicated programmer is needed.

v' Online debugging with single chip is supported, and no dedicated emulator is needed. The number of breakpoints is unlimited
theoratically.

SRAM
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v/ 128 bytes internal direct access RAM (DATA, use keyword data to declare in C language program)
v 128 bytes internal indirect access RAM(IDATA, use keyword idata to declare in C language program)
v 1024 bytes internal extended RAM (internal XDATA, use keyword xdata to declare in C language program)

Clock
v"Internal high precise RC clock (IRC for short, ranges from 4MHz to 38MHz), adjustable while ISP and can be divided to lower
frequency by user software, 100KHz for instance.
V' Error: £0.3% (at the temperature 25°C)
v -1.35%~+1.30% temperature drift (at the temperature range of -40<C to +85<C)
v’ -0.76%~+0.98% temperature drift (at the temperature range of -20°C to 65C)

v" Internal 32KHz low speed IRC with large error
v' External 4MHz~33MHz oscillator or external clock

The three clock sources above can be selected freely by user code.
Reset

v" Hardware reset
v' Power-on reset. (Effective when the chip does not enable the low voltage reset function)
v' Reset by reset pin. The default function of P5.4 is the I/O port. P5.4 pin can be set as the reset pin while ISP download.
(Note: When the P5.4 pin is set as the reset pin, the reset level is low.)
v' Watch dog timer reset
v' Low voltage detection reset. 4 low voltage detection levels are provided, 2.0V, 2.4V, 2.7V, 3.0V.
v" Software reset
v/ Writing the reset trigger register using software

Interrupts

v 19 interrupt sources: INTO(Supports rising edge and falling edge interrupt), INT1(Supports rising edge and falling edge
interrupt), INT2(Supports falling edge interrupt only), INT3(Supports falling edge interrupt only), INT4(Supports falling edge
interrupt only), timer0, timerd, timer2, timer3, timer4, UART1, UART2, ADC, LVD, SPI, 12C, Comparator, P’WMA PWMB

v' 4interrupt priority levels

v' Interrupts that can wake up the CPU in clock stop mode: INTO(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), RXD(P3.0/P3.6/P1.6), RXD2(P1.0), 12C_SDA(P1.4/P2.4/P3.3),
Comparator, LVD, Power-down wake-up timer.

Dlgltal peripherals
5 16-bit timers: timer0, timerl, timer2, timer3, timer4, where the mode 3 of timer 0 has the Non-Maskable Interrupt (NMI in
short) function. Mode 0 of timer 0 and timer 1 is 16-bit Auto-reload mode.

v' 2 high speed UARTs: UART1, UART2, whose maximum baudrate may be FOSC/4.

v/ 8 channels/2 groups of enhanced PWMs, which can realize control signals with dead time, and support external fault
detection function. In addition, it also supports 16-bit timers, 8 external interrupts, 8 external captures and pulse width
measurement functions.

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

v" I2C: Master mode or slave mode are supported.

Analog peripherals
12 channels (channel 0 to channel 11) ultra high speed ADC which supports 10-bit precision. The maximum speed can be
500K (Half a million ADC conversions per second)

v/ Channel 15 of ADC is used to test the internal reference voltage. (The default internal reference voltage is 1.19V when the chip
is shipped)

v' A set of comparator (the CMP+ port and all ADC input ports can be selected as the positive terminal of the comparator, so the
comparator can be used as a multi-channel comparator for time division multiplexing)

v' DAC: 8 channels advanced PWM timer can be used as 8 channels DAC

GPIO

v' Upto 29 GPIOs: P0.0~P0.3, P1.0~P1.7, P2.0~P2.7, P3.0~P3.7, P5.4

v' 4 modes for all GPIOs: quasi_bidirectional mode, push-pull outputmode, open drain mode, high-impedance input mode

v' Except for P3.0 and P3.1, all other I/O ports are in a high-impedance state after power-on. User must configure the 1/0 ports
mode before using them. In addition, the internal 4K pull-up resistor of every I/O can be enabled independently.

Package
4 LQFP32 <9mm*9mm>, QFN32 <4mm*4mm>
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2.2.2 Pinouts
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PWM4P_2/P2.6 [] 27 14 [ P3.1/TXD
PWM4N_2/P2.7 [] 28 LQFP32 13 [] P3.0/RXD/INT4
T3/PWM5_3/ADC8/P0.0 [] 29 QFN32 12 [ Gnd/AGnd
T3CLKO/PWM6_3/ADC9/P0.1 [ 30 11 ] ADC_VRef+ MCU;vee
T4/PWM7_3/ADC10/P0.2 [] 31 @ 10 [ Vcc/Avec
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XTALI/TXD_3/PWM5_2/PWM4N/ADC7/P1.7

12CSCL/SCLK/PWM3N/ADC5/P1.5

XTALO/MCLKO_2/RxD_3/PWM4P/ADC6/P1.6

Note:

1. ADC's external reference power supply pin ADC_VRef+ must not be floating. It must be connected to an external
reference power supply or directly connected to VVcc.

2. If USB download is not required, P3.0/P3.1/P3.2 cannot be at low level at the same time when the chip is reset.

The download steps using ISP and notes are the same as the circumstances in 2.1.2.

Note:

1. Except for P3.0 and P3.1, all other 1/O ports are in high-impedance input state after power-on. User must
set the 1/0 port mode firstly when using 1/0.

2. All 1/0 ports can be set to quasi-bidirectional port mode, strong push-pull output mode, open-drain output
mode or high-impedance input mode. In addition, each 1/O can independently enable the internal 4K pull-up
resistor.

3. When P5.4 is enabled as the reset pin, the reset level is low.
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2.2.3 Pin descriptions

Pin number

s name type description
P1.0 I/0 | Standard 1O port
RxD2 [ Serial input of UART?2
1 ADCO [ ADC analog input 0
PWM1P e, Capture of external signal/Positive of PWMA
pulse output
P1.1 /O | Standard IO port
TxD2 0 Serial Transmit pin of UART 2
2 ADC1 | ADC analog input 1
PWMIN /O Capture of external signal/Negative of PWMA
pulse output
P1.2 I/0 | Standard 10 port
ADC2 [ ADC analog input 2
3 SS I/0 | Slave selection of SPI
T2 [ Timer2 external input
PWM2P /0 Capture of external signal/ Positive of PWMB
pulse output
P1.3 /O | Standard IO port
ADC3 I ADC analog input 3
4 MOSI I/0 | Master Output/Slave Input of SPI
T2CLKO @) Clock out of timer 2
PWM2N /0 Capture of external signal/ Negative of PWMB
pulse output
P1.4 I/0 | Standard 10 port
ADC4 [ ADC analog input 4
5 MISO I/0 | Serial Clock line of 12C
SDA /O | Serial data line of 12C
PWM3P /0 Capture of external signal/ Positive of PWM3
pulse output
P1.5 I/O | Standard IO port
ADC5 I ADC analog input 5
6 SCLK I/0 | Serial Clock of SPI
SCL /0 | Serial Clock line of 12C
PWM3N /0 Capture of external signal/ Negative of PWM3
pulse output
P1.6 I/0 | Standard IO port
ADC6 [ ADC analog input 6
RxD 3 [ Serial input of UART1
7 PWM4P e, Capture of external signal/ Positive of PWM4
pulse output
MCLKO 2 0 Main clock output
XTALO @) Output pin of external crystal oscillator
P1.7 I/0 | Standard IO port
ADC7 [ ADC analog input 7
TxD 3 ) Serial Transmit pin of UART 1
8 PWMAN /0 Capture of external signal/Negative of PWM4
pulse output
PWMS_2 /0 Capture of external signal/ Positive of PWM5
pulse output
XTALI I External crystal/external clock input pin

-30-



STC8H Series Manual

Pin number o
LOFP32I0ENE? name type description
P5.4 110 Standard 10 port
RST [ Reset pin
9 MCLKO @) Main clock output
PWMS_2 /0 Capture of external signal/ Positive of PWM®6 pulse
output
10 \Vcc Vcc | Power Supply
AVce Vcc | Power Supply for ADC
Reference voltage pin of ADC.It can be directly
11 ADC_VREF+ | connected to the VCC of the MCU if the requirement
is not high
12 Gnd Gnd | Ground
AGnd Gnd | ADC Ground
P3.0 110 Standard 10 port
13 RxD I Serial input of UART1
INT4 [ External interrupt 4
14 P3.1 1/0 Standard 10 port
TxD 0 Serial Transmit pin of UART 1
P3.2 110 Standard 10 port
INTO [ External interrupt 0
SCLK 4 1/0 Serial Clock of SPI
15 SCL_4 1/0 Serial Clock line of 12C
PWMETI I PWM external trigger input pin
PWMETI2 I PWM external trigger input pin 2
P3.3 1/0 Standard 10 port
INT1 | External interrupt 1
MISO 4 1/0 Serial Clock line of 12C
16 SDA 4 1/0 Serial data line of 12C
PWMAN_4 /0 oCSt%tlletre of external signal/ Negative of PWM4 pulse
PWM7 2 /0 Capture of external signal/ Positive of PWM?7 pulse
- output
P3.4 /0 Standard 10 port
TO I Timer0 external input
T1CLKO 0 Clock out of timer 1
MOSI 4 110 Master Output/Slave Input of SPI
17 PWM4P 4 /0 ont%tllJJtre of external signal/ Positive of PWM4 pulse
PWMS 2 /0 Capture of external signal/ Positive of PWM8 pulse
- output
CMPO O Comparator output
P3.5 1/0 Standard 10 port
T1 I Timerl external input
18 TOCLKO @) Clock out of timer 0
SS 4 1/0 Slave selection of SPI
PWMFLT I PWMA external anomaly detection pin
PWMFLT2 I PWMB external anomaly detection pin
P3.6 /0 Standard 10 port
19 INT2 [ External interrupt 2
RxD _2 [ Serial input of UART1
CMP- [ Comparator negative input
P3.7 1/0 Standard 10 port
20 INT3 I External interrupt 3
TxD 2 @) Serial Transmit pin of UART 1
CMP+ I Comparator positive input
| Pin number |  name | type | description
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LQFP32/QFN32
P2.0 I/0 | Standard 10 port
PWMLP 2 /0 Capture of external signal/ Positive of PWMA
21 - pulse output
PWM5 /0 Capture of external signal/ Positive of PWM5
pulse output
P2.1 I/0 | Standard 10 port
PWMIN 2 /0 Capture of external signal/ Negative of PWMA
22 - pulse output
PWM6 e, Capture of external signal/ Positive of PWM6
pulse output
P2.2 I/0 | Standard IO port
PWM2P 2 /0 Capture of external signal/ Positive of PWMB
23 - pulse output _ _
PWM?7 e, Capture of external signal/ Positive of PWM7
pulse output
SS 2 I/0 | Slave selection of SPI
P2.3 I/0 | Standard IO port
PWM2N 2 /0 Capture of external signal/ Negative of PWMB
24 - pulse output _ _
PWMS /0 Capture of external signal/ Positive of PWM8
pulse output
MOSI 2 I/0 | Master Output/Slave Input of SPI
P2.4 I/0 | Standard 10 port
PWM3P_2 /0 Capture of external signal/ Positive of PWM3
25 pulse output
MISO 2 I/0 | Serial Clock line of 12C
SDA 2 I/0 | Serial data line of 12C
P2.5 I/0 | Standard 10 port
PWM3N_2 /0 Capture of external signal/ Negative of PWM3
26 pulse output
SCLK 2 I1/0 | Serial Clock of SPI
SCL_2 I/0 | Serial Clock line of 12C
P2.6 I/0 | Standard 10 port
27 PWMAP 2 /0 Capture of external signal/ Positive of PWM4
v pulse output
P2.7 I/0 | Standard 10 port
28 PWMA4N_2 /0 Capture of external signal/ Negative of PWM4
pulse output
P0.0 I/0 | Standard 10 port
ADCS8 [ ADC analog input 8
29 RxD3 | Serial input of UART3
T3 [ Timer3 external input
PWMS._3 /0 Capture of external signal/ Positive of PWM5
pulse output
PO.1 I/0 | Standard 10 port
ADC9 | ADC analog input 9
30 TxD3 ) Serial Transmit pin of UART 3
T3CLKO 0 Clock out of timer 3
PWMS6_3 /0 Capture of external signal/ Positive of PWM6
pulse output
Pin number name type description
LQFP32/QFN32 /P P
P0.2 I/0 | Standard 10 port
31 ADC10 [ ADC analog input 10
RxD4 [ Serial input of UART4
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T4 [ Timer4 external input
PWM7 3 /0 Capture of external signal/ Positive of PWM7
- pulse output
P0.3 I/0 | Standard 10 port
ADC11 I ADC analog input 11
30 TxD4 0 Serial Transmit pin of UART 4
T4CLKO 0 Clock out of timer 4
PWMS_3 Ve, Capture of external signal/ Positive of PWM8

pulse output
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2.3 STC8H3K64S2-451-LQFP48/32,QFN48/32,TSSOP20 family

2.3.1 Features and Price(Quasi 16-bit MCU with 16-bit hardware multiplier

and divider MDU16)

»  Selection and price (No external crystal and external reset required with 12 channels 12-bit ADC)
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»  Core
v' Ultra-high speed 8051 Core with single clock per machine cycle, which is called 1T and the speed is about 12 times faster than
traditional 8051
v" Fully compatible instruction set with traditional 8051
v/ 19 interrupt sources and 4 interrupt priority levels
v' Online debugging is supported
»  Operating voltage
v 19V~55V
»  Operating temperature
v’ -40°C~85°C(The chip is produced in -40°C~125°C process. Please refer to the description of the electrical characteristics
chapter for applications beyond the temperature range)
»  Flash memory
v' Up to 64Kbytes of Flash memory to be used for storing user code
v' Configurable EEPROM size, 512bytes single page for being erased, which 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 special programmer is needed.
v" Online debugging with single chip is supported, and no special emulator is needed. The number of breakpoints is unlimited
theoratically.
» SRAM
v/ 128 bytes internal direct access RAM (DATA, use keyword data to declare in C language program)
v/ 128 bytes internal indirect access RAM(IDATA, use keyword idata to declare in C language program)
v 3072 bytes internal extended RAM (internal XDATA., use keyword xdata to declare in C language program)
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Clock
v' Internal high precise RC clock IRC(IRC for short, ranges from 4MHz to 45MHz), adjustable while ISP and can be divided to
lower frequency by user software, 100KHz for instance.
v' Error: £0.3% (at the temperature 25°C)
v -1.35%~+1.30% temperature drift (at the temperature range of -40<C to +85<C)
v -0.76%~+0.98% temperature drift (at the temperature range of -20°C to 65C)
v" Internal 32KHz low speed IRC with large error
v’ External crystal (4MHz~45MHz) and external clock
The three clock sources above can be selected freely by user code.
v' Important note about the internal high-speed IRC of STC8H3K64S2 series B version products
v' Due to manufacturing reasons, the internal high-speed IRC of some chips may have a blind area between 34MHz and
36MHz. It is recommended not to set the operating frequency in this area.
v' The temperature drift of the internal high-speed IRC at low temperature is larger than that at the higher temperature, and
the temperature drift in the low frequency range is larger than that in the high frequency range. Generally, the operating
frequency of 20MHz~40MHz, the temperature drift at 85°C can be controlled within 0.8%.

Reset
v" Hardware reset
v' Power-on reset. (Effective when the chip does not enable the low voltage reset function)
v' Reset by reset pin. The default function of P5.4 is the 1/0O port. The P5.4 pin can be set as the reset pin while ISP
download. (Note: When the P5.4 pin is set as the reset pin, the reset level is low.)
v' Watch dog timer reset
v' Low voltage detection reset. 4 low voltage detection levels are provided, 2.0V, 2.4V, V2.7, V3.0.
v' Software reset
v/ Writing the reset trigger register using software

Interrupts

v 19 interrupt sources: INTO(Supports rising edge and falling edge interrupt), INT1(Supports rising edge and falling edge
interrupt), INT2(Supports falling edge interrupt only), INT3(Supports falling edge interrupt only), INT4(Supports falling edge
interrupt only), timer 0, timer 1, timer 2, timer 3, timer 4, UART 1, UART 2, ADC, LVD, SPI, I?C, comparator, PWMA,
PWMB

v' 4interrupt priority levels

v' Interrupts that can wake up the CPU in clock stop mode: INTO(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), RXD(P3.0/P3.6/P1.6/P4.3), RXD2(P1.0/P4.6), 12C_SDA(P1.4/P2.4/P3.3),
Comparator interrupt, LVD interrupt, Power-down wake-up timer.

Dlgltal peripherals
5 16-bit timers: timer0, timerl, timer2, timer3, timer4, where the mode 3 of timer 0 has the Non-Maskable Interrupt (NMI in
short) function. Mode 0 of timer 0 and timer 1 is 16-bit Auto-reload mode.

v' 2 high speed UARTs: UART1, UART2, whose maximum baudrate clock may be FOSC/4

v' 8 channels/2 groups of enhanced PWMs, which can realize control signals with dead time, and support external fault

detection function. In addition, it also supports 16-bit timers, 8 external interrupts, 8 external captures and pulse width

measurement functions.

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

12C: Master mode or slave mode are supported.

MDU16: Hardware 16-bit Multiplier and Divider which supports 32-bit divided by 16-bit, 16-bit divided by 16-bit, 16-bit

multiplied by 16-bit, data shift, and data normalization operations.

v"1/0 port interrupt: All I/Os support interrupts, each group of 1/O interrupts has an independent interrupt entry address, all 1/0
interrupts can support 4 types interrupt mode: high level interrupt, low level interrupt, rising edge interrupt, falling edge
interrupt. (Note: The 1/0O port interrupts of the STC8H3K64S2 series A version of the chip cannot wake up CPU from power-
down. The 1/O port interrupts of the B version chip can wake up CPU from power-down, but only have one level of interrupt
priority)

Analog peripherals
Ultra high speed ADC which supports 12-bit precision 12 channels analog-to-digital convertor (channel 0 to channel 2, channel
6 to channel 14. No channel 3 and channel 5 because P1.3, P1.4 and P1.5 do not exist ). The maximum speed can be
800K (800K ADC conversions per second)

v' Channel 15 of ADC is used to test the internal reference voltage. (The default internal reference voltage is 1.19V when the chip
is shipped)

v' A set of comparator (the CMP+ port and all ADC input ports can be selected as the positive terminal of the comparator, so the
comparator can be used as a multi-channel comparator for time division multiplexing)

v" DAC: 8 channels advanced PWMs timers can be used as 8 channels DAC

GPIO

v' Upto 43 GPIOs: P0.0~P0.7, P1.0~P1.2, P1.6~P1.7, P2.0~P2.7, P3.0~P3.7, P4.0~P4.7, P5.0~P5.5

v' 4 modes for all GPIOs: quasi_bidirectional mode, push-pull output mode, open drain mode, high-impedance input mode

v' Except for P3.0 and P3.1, all other 1/O ports are in a high-impedance state after power-on. User must set the I/O ports mode
before using them. In addition, the internal 4K pull-up resistor of every 1/0 can be enabled independently.

SNENEN

Package
v LQFP48 <9mm*9mm>, QFN48 <6mm*6mm>, LQFP32 <9mm*9mm>, QFN32 <4mm*4mm>, TSSOP20
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<6.5mm*6.5mm> (There are no samples for LQFP32, QFN32, TSSOP2 at the moment, there will be later,
please order in advance if necessary.)
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2.3.2 Pinouts
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SDA_2/MISO_2/PWM3P_2/P2.4 [ 25 16 [ 1 P3.3/INT1/MISO_4/I12CSDA_4/PWM4N_4/PWM7_2
SCL_2/SCLK_2/PWM3N_2/P2.5 [ 26 15 [ P3.2/INTO/SCLK_4/12CSCL_4/PWMETI/PWMETI2
PWM4P_2/P2.6 [ 27 14 1 P3.1/TxD
PWMA4N_2/P2.7 [ 28 LQFP32 13 [ P3.0/RxD/INT4
T3_2/PWMS5_3/ADC8/P0.0 [ 29 QFN32 12 [ 6nd
T3CLKO_2/PWM6_3/ADC9/P0.1 [ 30 11 P55 MCU’T\’CC
T4_2/PWM7_3/ADC10/P02 [] 31 @) 10 [ vee .
TACLKO_2/PWM8_3/ADC11/P0.3 [ 32 ] P5.4/NRST/MCLKO/SS_3/PWM6_2 ZZL Llu
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AGn
AVcc
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ADC_Vref

XTALI/PWMS5_2/TxD_3/PWM4N/ADC7/P1

RxD2/PWM1P/ADCO/P1
TxD2/PWM1N/ADC1/P1

T2/SS/IPWM2P/ADC2/P1
XTALO/MCLKO_2/RxD_3/PWM4P/ADC6/P1

PWM1P/RxD2/ADCO/P1.0 [ 1 20 [ P1.1/ADC1/TxD2/PWMIN
XTALO/MCLKO_2/RxD_3/PWM4P/ADC6/P1.6 [ 2 19 [ P1.2/ADC2/PWM2P/SS/T2
XTALI/TXD_3/PWM5_2/PWM4AN/ADC7/P1.7 [ 3 18 [ P3.7/INT3/TxD_2/CMP+
AGnd [] 4 a 17 [ P3.6/INT2/RXD_2/CMP-
ADC_Vref+ [] 5 n 16 [ P3.5/T1/TOCLKO/SS_4/PWMFLT/PWMFLT2
AVce [ 6 % 15 [ P3.4/TO/T1ICLKO/MOSI_4/PWM4P_4/PWM8_2/CMPO
MCLKO/NRST/SS_3/PWM6_2/P5.4 ] 7 S 14 [] P3.3/INT1/MISO_4/I2CSDA_4/PWMAN_4/PWMT7_2
MCU-vVCC Vee ] 8 13 [] P3.2/INTO/SCLK_4/12CSCL_4/PWMETI/PWMETI2
22u 0.1u P5.5 |: 9 12 :l P3.1/TxD
10 11 [] P3.0/RXD/INT4
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T3_2/PWM5_3/ADC8/ADO/P0.0 (] 1 ~ 401 P45/ALE
T3CLKO_2/PWM6_3/ADC9/AD1/P0.1 [] 2 391 P2.7/A15/PWM4N_2
T4_2/PWM7_3/ADC10/AD2/P0.2 (] 3 381 P2.6/A14/PWM4P_2
TACLKO_2/PWM8_3/ADC11/AD3/P0.3 | 4 371 P2.5/A13/PWM3N_2/SCL_2/SCLK_2
T3/ADC12/AD4/P0.4 [ 5 36 [ P2.4/A12/PWM3P_2/SDA_2/MISO_2
T3CLKO/ADC13/AD5/P0.5 [ 6 351 P2.3/A11/PWM2N_2/PWM8/MOSI_2
PWMETI2_2/T4/ADC14/AD6/P0.6 [ 7 341 P2.2/A10/PWM2P_2/PWM7/SS_2
TACLKO/AD7/P0.7 [] 8 331 P2.1/A9/PWMIN_2/PWM6
RXD2/PWMIP/ADCOPLO [C] 9 5 32| P2.0/AB/PWMI1P_2/PWM5
th’)lDW1N/AI‘!("lID1 1 —110 (] 21 P4 A/RD/TxD 4
T2/SS/PWM2P/ADC2/P1.2 (] 11 D 30[] P42/WR
XTALO/MCLKO_2/RxD_3/PWM4P/ADC6/P1.6 ] 12 & 29[ ] P4.1/MISO_3/CMPO_2/PWMETI_2
XTALI/PWM5_2/TxD_3/PWMA4N/ADC7/P1.7 [ 13 28 3 P3.7/INT3/TXD_2/CMP+
AGnd [ 14 273 P3.6/INT2/RXD_2/CMP-
ADC_VRef+ [ 15 26 ] P3.5/TLTOCLKO/SS_4/PWMFLT/PWMFLT2
Avce [ 16 257 P3.4/TO/ITICLKO/MOSI_4/PWM4P_4/PWM8_2/CMPO
PWM6_2/SS_3/MCLKO/RSTP5.4 [ 17 247 P3.3/INT1/MISO_4/SDA_4/PWM4AN_4/PWM7_2
vee ] 18 23] P3.2/INTO/SCLK_4/SCL_4/PWMETI/PWMETI2
P55 ] 19 22— P3.UTxD
Gnd ] 20 21 ] P3.0/RxD/INT4

Note:

1. ADC's external reference power supply pin ADC_VRef+ must not be floating. It must be connected to an external
reference power supply or directly connected to Vcc.

2. If USB download is not required, P3.0/P3.1/P3.2 cannot be at low level at the same time when the chip is reset.

The download steps using ISP and notes are the same as the circumstances in 2.1.2.
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2.3.3 Pin descriptions

Pin number name type description
Qfnis | QFnzy | TSSOPZ0
1 P5.3 1/0 Standard 10 port
P0.5 1/10 Standard 10 port
5 AD5 I Address/data bus
ADC13 | ADC analog input 13
T3CLKO ) Clock out of timer 3
P0.6 1/0 Standard 10 port
AD6 I Address/data bus
3 ADC14 [ ADC analog input 14
T4 [ Timer4 external input
PWMETI2 2 [ Enhance PWM external anomaly detection pin2
P0.7 1/0 Standard 10 port
4 AD7 I Address/data bus
TACLKO ) Clock out of timer 4
P1.0 1/0 Standard 10 port
ADCO | ADC analog input 0
5 1 1 PWM1P /0 Capture of external signal/Positive of PWMA pulse
output
RxD2 | Serial input of UART?2
P1.1 1/0 Standard 10 port
ADC1 [ ADC analog input 1
6 2 20 PWMIN Ve, Capture of external signal/Negative of PWMA pulse
output
TxD2 | Serial Transmit pin of UART 2
7 P4.7 1/0 Standard 10 port
TxD2_2 | Serial Transmit pin of UART 2
P1.2 1/0 Standard 10 port
ADC2 | ADC analog input
PWM2P /0 Capture of external signal/ Positive of PWM2 pulse
8 3 19 output
sS | Slave selection of SPI (it is output with regard to
master)
T2 | Timer2 external input
P1.6 1/0 Standard 10 port
ADC6 [ ADC analog input 6
RxD 3 [ Serial input of UART1
9 4 2 PWM4P /0 Capture of external signal/Positive of PWM4 pulse
output
MCLKO 2 ) Master clock output
XTALO ) Connect to external oscillator
P1.7 1/0 Standard 10 port
ADC7 [ ADC analog input 7
TxD 3 0 Serial Transmit pin of UART 1
10 5 3 PWM4N /0 Capture of external signal/Negative of PWM4 pulse
output
PWM5 2 1/0 Capture of external signal/ Pulse output of PWM5
XTALI [ Input pin of external crystal oscillator/external clock
Pin number name type description
LQFP48 | LQFP32 | TSSOP2
QFN48 QFN32 0
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11 6 4 AGnd Gnd | ADC Ground
ADC external reference voltage source input pin, which
12 7 5 ADC_VRef+ I can be directly connected to MCU VCC when the
requirements are not high
13 8 6 AVcc Vcc | ADC Power Supply
P5.4 I/0 | Standard 10 port
NRST | Reset pin (MCU will reset when it is low level)
14 9 7 MCLKO 0 Main clock output
SS 3 | Slave selection of SPI (it is output with regard to master)
PWM6_2 I/0 | Capture of external signal/ Pulse output of PWM6
15 10 8 Vcce Vcc | Power Supply
16 11 9 P5.5 I/0 | Standard 10 port
17 12 10 Gnd Gnd | Ground
18 P4.0 I/0 | Standard IO port
MOSI 3 I/0 | Master Output/Slave Input of SPI
P3.0 I/0 | Standard 10 port
19 13 11 RxD [ Serial input of UART1
INT4 [ External interrupt4
P3.1 I/0 | Standard IO port
20 14 12 XD ) Serial Transmit pin of UART 1
P3.2 I/O | Standard 10 port
INTO [ External interruptO
SCLK 4 /0 | Clock of SPI
2 15 = SCL 4 I/0 | Clock line of 12C
PWMETI [ External trigger input pin of PWM
PWMETI2 [ External trigger input pin PWM2
P3.3 I/0 | Standard 10 port
INT1 | External interruptl
99 16 14 MISO 4 I/0 | Master lutput/Slave Onput of SPI
SDA 4 I/0 | Data line of 12C
PWM4N 4 I/0 | Capture input /pulse negative output of PWM4
PWM7 2 I/0 | Capture input /pulse output of PWM7
P3.4 I/0 | Standard 10 port
T0 [ TimerQ external input
T1CLKO ) Clock out of timer 1
23 17 15 MOSI 4 I/0 | Master Output/Slave Input of SPI
PWM4P_4 I/0 | Capture input / pulse positive output of PWM4
PWM8 2 I/0 | Capture input / pulse output of PWMS8
CMPO O Output of comparator
24 P5.0 I/0 | Standard 10 port
25 P5.1 I/0 | Standard 10 port
P3.5 1/0 | Standard 10 port
T1 | Timerl external input
26 18 16 TOCLKO ) Clock out of timer 0
SS 4 [ Slave selection of SPI (it is output with regard to master)
PWMFLT I External abnormal detection pin of Enhanced PWM
P3.6 1/0 | Standard 10 port
INT2 | External interrupt2
2 19 17 RxD 2 | Serial input of UART1
CMP- | Negative input of comparator
Pin number o
Ib%imag Ib%ilpjzz TSSOP20 name type description
P3.7 1/0 Standard 10 port
28 20 18 INT3 [ External interrupt3
XD 2 ) Serial Transmit pin of UART 1
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CMP+ | Positive input of comparator
P4.1 I/0 | Standard 10 port
29 MISO 3 1/0 Master lutput/Slave Onput of SPI
CMPO _2 O Output of comparator
PWMETI 2 | External trigger input pin of PWM
30 P4.2 110 Standard 10 port
WR 0 Write signal of external bus
P4.3 1/10 Standard 10 port
31 RxD 4 [ Serial input of UART1
SCLK 3 1/0 | Clock of SPI
P4.4 110 Standard 10 port
32 RD ) Read signal of external bus
TxD 4 ) Serial Transmit pin of UART 1
P2.0 1/10 Standard 10 port
A8 I Address bus
33 21 Capture of external signal/Pulse positive output
PWM1P_2 110 of PWMA
PWM5 1/0 Capture of external signal/Pulse output of PWM5
P2.1 110 Standard 10 port
A9 I Address bus
34 22 Capture of external signal/Pulse negative output
PWMI1N_2 110 of PWMA
PWM6 110 Capture of external signal/Pulse output of PWM6
P2.2 I/0 | Standard 10 port
Al0 I Address bus
SS 2 I Slave selection of SPI (it is output with regard to
35 23 - master)
Capture of external signal/Pulse positive output
PWM2P_2 1/0 of PWMB
PWM7 110 Capture of external signal/Pulse output of PWM7
P2.3 110 Standard 10 port
All I Address bus
36 2 MOSI 2 110 E/Iaster Ouftput/SIavIe I_nputI/on ?PI _
apture of external signal/Pulse negative output
PWM2N_2 110 of PWMB
PWMS 110 Capture of external signal/Pulse output of PWM8
P2.4 I/0 | Standard 10 port
Al2 [ Address bus
37 o5 MISO 2 110 Master lutput/Slave Onput of SPI
SDA 2 110 Data line of 12C
Capture of external signal/Pulse positive output
PWM3P_2 1/0 of PWM3
LQQFT\IP4L:38 Ib?:ﬁ;; numk:_esrs — name type description
P2.5 I/0 | Standard 10 port
Al3 I Address bus
38 2 SCLK 2 1/0 | Clock of SPI
SCL 2 1/0 | Clock line of 12C
Capture of external signal/Pulse negative output
PWM3N_2 110 of PWM3
P2.6 I/0 | Standard 10 port
39 97 Al4 I Address bus ' _
PWM4P_2 /0 gs\?mze of external signal/Pulse positive output of
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P2.7 I/0 | Standard 10 port
Al5 I Address bus
40 28 Capture of external signal/Pulse negative output
PWMA4N_2 1/0 of PWM4
41 P4.5 I/0 | Standard IO port
ALE 0 Address Latch Enable signal
42 P4.6 I/0 | Standard 10 port
RxD2_2 I Serial input of UART?2
P0.0 I/0 | Standard 10 port
ADO I Address/Data bus
43 29 ADC8 I ADC analog input channel 8
PWM5 3 1/0 | Capture of external signal/Pulse output of PWM5
T3 2 I Timer3 external input
P0O.1 I/0 | Standard 10 port
AD1 [ Address/Data bus
m 30 ADC9 [ ADC analog input channel 9
PWM6_3 I/O | Capture of external signal/Pulse output of PWM6
T3CLKO 2 ) Clock out of timer 3
P0.2 I/0 | Standard 10 port
AD2 I Address/Data bus
45 31 ADC10 I ADC analog input channel 10
PWM7 3 I/0 | Capture of external signal/Pulse output of PWM7
T4 2 I Timer4 external input
P0.3 I/0 | Standard 10 port
AD3 I Address/Data bus
46 32 ADCI11 [ ADC analog input channel 11
PWMS8 3 I/0 | Capture of external signal/Pulse output of PWM8
T4CLKO 2 @) Clock out of timer 4
P0.4 I/0 | Standard 10 port
47 AD4 I Address/Data bus
ADC12 I ADC analog input channel 12
T3 I Timer3 external input
48 P5.2 I/0 | Standard 10 port
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2.4 STC8H3K64S4-451-LQFP48/32, QFN48/32, TSSOP20 family

2.4.1 Features and Price(Quasi 16-bit MCU with 16-bit hardware multiplier

and divider MDU16)

»  Selection and price (No external crystal and external reset required with 12 channels 12-bit ADC)
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»  Core
v' Ultra-high speed 8051 Core with single clock per machine cycle, which is called 1T and the speed is about 12 times faster than
traditional 8051
v" Fully compatible instruction set with traditional 8051
v/ 21 interrupt sources and 4 interrupt priority levels
v' Online debugging is supported
»  Operating voltage
v 19V~55V
»  Operating temperature
v’ -40°C~85°C (In order to work in a wider temperature range, please use an external clock or use a lower operating frequency)
»  Flash memory
v' Up to 64Kbytes of Flash memory to be used for storing user code
v' Configurable EEPROM size, 512bytes single page for being erased, which 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 special programmer is needed.
v" Online debugging with single chip is supported, and no special emulator is needed. The number of breakpoints is unlimited
theoratically.
» SRAM
v/ 128 bytes internal direct access RAM (DATA, use keyword data to declare in C language program)
v/ 128 bytes internal indirect access RAM (IDATA, use keyword idata to declare in C language program)
v/ 3072 bytes internal extended RAM (internal XDATA, use keyword xdata to declare in C language program)
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Clock
v"Internal high precise RC clock IRC(IRC for short, ranges from 4MHz to 45MHz), adjustable while ISP and can be divided to
lower frequency by user software, 100KHz for instance.
v' Error: £0.3% (at the temperature 25°C)
v -1.35%~+1.30% temperature drift (at the temperature range of -40<C to +85<C)
v -0.76%~+0.98% temperature drift (at the temperature range of -20°C to 65C)
v" Internal 32KHz low speed IRC with large error
v’ External crystal (4MHz~45MHz) and external clock
The three clock sources above can be selected freely by user code.
v' Important note about the internal high-speed IRC of STC8H3K64S4 series B version products
v' Due to manufacturing reasons, the internal high-speed IRC of some chips may have a blind area between 34MHz and
36MHz. It is recommended not to set the operating frequency in this area.
v' The temperature drift of the internal high-speed IRC at low temperature is larger than that at the higher temperature, and
the temperature drift in the low frequency range is larger than that in the high frequency range. Generally, the operating
frequency of 20MHz~40MHz, the temperature drift at 85°C can be controlled within 0.8%.

Reset
v" Hardware reset
v Power-on reset.(Effective when the chip does not enable the low voltage reset function)
v' Reset by reset pin. The default function of P5.4 is the 1/0O port. The P5.4 pin can be set as the reset pin while ISP
download. (Note: When the P5.4 pin is set as the reset pin, the reset level is low.)
v' Watch dog timer reset
v' Low voltage detection reset. 4 low voltage detection levels are provided, 2.0V, 2.4V, V2.7, V3.0.
v' Software reset
v/ Writing the reset trigger register using software

Interrupts

v/ 21 interrupt sources: INTO(Supports rising edge and falling edge interrupt), INT1(Supports rising edge and falling edge
interrupt), INT2(Supports falling edge interrupt only), INT3(Supports falling edge interrupt only), INT4(Supports falling edge
interrupt only), timer O, timer 1, timer 2, timer 3, timer 4, UART 1, UART 2, UART 3, UART 4, ADC, LVD, SPI, I°C,
comparator, PWMA, PWMB

v' 4interrupt priority levels

v interruption that can wake up the CPU in clock stop mode: INTO(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), RXD(P3.0/P3.6/P1.6/P4.3), RXD2(P1.0/P4.6), RXD3(P0.0/P5.0),
RXD4(P0.2/P5.2), 12C_SDA(P1.4/P2.4/P3.3), Comparator interrupt, LD interrupt, Power-down wake-up timer.

Digital peripherals

v' 5 16-bit timers: timer0, timerl, timer2, timer3, timer4, where the mode 3 of timer 0 has the Non-Maskable Interrupt (NMI in
short) function. Mode 0 of timer 0 and timer 1 is 16-bit Auto-reload mode.

v' 4 high speed UARTSs: UART1, UART 2, UART 3, UART 4, whose maximum baudrate may be FOSC/4.

v/ 8 channels/2 groups of enhanced PWMs, which can realize control signals with dead time, and support external fault

detection function. In addition, it also supports 16-bit timers, 8 external interrupts, 8 external captures and pulse width

measurement functions.

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

I2C: Master mode or slave mode are supported.

MDU16: Hardware 16-bit Multiplier and Divider which supports 32-bit divided by 16-bit, 16-bit divided by 16-bit, 16-bit

multiplied by 16-bit, data shift, and data normalization operations.

v"1/O port interrupt: All I/Os support interrupts, each group of 1/O interrupts has an independent interrupt entry address, all 1/0
interrupts can support 4 types interrupt mode: high level interrupt, low level interrupt, rising edge interrupt, falling edge
interrupt. (Note: The I/O port interrupts of the STC8H3K6454 series A version of the chip cannot wake up CPU from power-
down. The 1/O port interrupts of the B version chip can wake up CPU from power-down, but only have one level of interrupt

priority)

Analog peripherals

v/ Ultra high speed ADC which supports 12-bit precision 12 channels analog-to-digital convertors (channel 0 to channel 2,
channel 6 to channel 14. No channel 3 and channel 5 because P1.3, P1.4 and P1.5 do not exist ). The maximum speed can reach
800K (800K ADC conversions per second)

v' Channel 15 of ADC is used to test the internal reference voltage. (The default internal reference voltage is 1.19V when the chip
is shipped)

v' A set of comparator (the CMP+ port and all ADC input ports can be selected as the positive terminal of the comparator, so the
comparator can be used as a multi-channel comparator for time division multiplexing)

v" DAC: 8 channels advanced PWMs timers can be used as 8 channels DAC

GPIO

v" Upto 43 GPIOs: P0.0~P0.7, P1.0~ P1.2, P1.6~ P1.7, P2.0~P2.7, P3.0~P3.7, P4.0~P4.7, P5.0~P5.5

v' 4 modes for all GPIOs: quasi_bidirectional mode, push-pull outputmode, open drain mode, high-impedance input mode

v' Except for P3.0 and P3.1, all other 1/O ports are in a high-impedance state after power-on. User must set the I/O ports mode
before using them. In addition, , the internal 4K pull-up resistor of every 1/0 can be enabled independently.

ANANRN

Package
v LQFP48 <9mm*9mm>, QFN48 <6mm*6mm>, LQFP32 <9mm*9mm>, QFN32 <4mm*4mm> (There are
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no samples for LQFP32, QFN32 at the moment, there will be later, please order in advance if necessary.)
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2.4.2 Pinouts
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23] P3.2/INTO/SCLK_4/SCL_4/PWMETI/PWMETI2

22 ] P3.U/TXD

21— P3.0/RxD/INT4
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Note:
1. ADC's external reference power supply pin ADC_VRef+ must not be floating. It must be connected to an external

reference power supply or directly connected to VVcc.
2. If USB download is not required, P3.0/P3.1/P3.2 cannot be at low level at the same time when the chip is reset.

The download steps using ISP and notes are the same as the circumstances in 2.1.2.
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2.4.3 Pin descriptions

Pin number
LQFP48 LQFP32 name type description
QFN48 QFN32
1 P5.3 I/O | Standard 10 port
TxD4 2 0 Transmit pin of UART 4
P0.5 I/0 | Standard 1O port
5 AD5 I Address/data bus
ADC13 | ADC analog input 13
T3CLKO @) Clock out of timer 3
P0.6 I/O | Standard 10 port
ADG6 I Address/data bus
3 ADC14 I ADC analog input 14
T4 | Timer4 external input
PWMFLT2 2 [ Enhance PWM external anomaly detection pin
P0.7 I/0 | Standard IO port
4 AD7 I Address/data bus
TACLKO @) Clock out of timer 4
P1.0 I/0 | Standard 10 port
5 1 ADCO0 [ ADC analog input 0
PWM1P /0 | Capture of external signal/ Pulse positive output of PWMA
RxD2 [ Input of UART?2
P1.1 I/0 | Standard IO port
6 2 ADC1 | ADC analog input 1
PWMIN I/0 | Capture of external signal/ Pulse negative output of PWMA
TxD2 I Transmit pin of UART 2
7 P4.7 I/0 | Standard IO port
TxD2 2 I Transmit pin of UART 2
P1.2 I/0 | Standard IO port
ADC2 I ADC analog input 2
8 3 PWM2P I/0 | Capture of external signal/ Pulse positive output of PWM?2
SS I Slave selection of SPI (it is output with regard to master)
T2 I Timer2 external input
P1.6 I/0 | Standard IO port
ADC6 [ ADC analog input 6
9 4 RxD_3 | Input of UART1
PWM4P I/0 | Capture of external signal/ Pulse positive output of PWM4
MCLKO_2 0 Main clock output
XTALO 0 Connect to external oscillator
P1.7 I/0 | Standard IO port
ADC7 | ADC analog input 7
10 5 TxD 3 0 Transmit pin of UART 1
PWMA4N I/0 | Capture of external signal/Pulse negative output of PWM4
PWM5 2 I/0 | Capture of external signal/Pulse output of PWM5
XTALI I Connect to external oscillator
11 6 AGnd Gnd | ADC Ground
Pin number
LQFP48 LQFP32 name type description
QFN48 QFN32
12 7 ADC_VRef+ | External reference input pin, which can be directly connected
to MCU's VCC when the requirements are not high.
13 8 AVcc Vcc | ADC Power Supply
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P5.4 I/0 | Standard 10 port
NRST I Reset pin(low level reset)
14 9 MCLKO 0 Main clock output
SS 3 I Slave selection of SPI (it is output with regard to master)
PWM6 2 I/0 | Capture of external signal/Pulse output of PWM6
15 10 Vcce Vcc | Power supply
16 11 P5.5 I/0 | Standard IO port
17 12 Gnd Gnd | Ground
18 P4.0 I/0 | Standard 10 port
MOSI_3 /O | Master Output/Slave Input of SPI
P3.0 I/0 | Standard 1O port
19 13 RxD I Input of UART1
INT4 I External interrupt 4
20 14 P3.1 110 Standarq I(_) port
TxD 0 Transmit pin of UART 1
P3.2 I/0 | Standard IO port
INTO I External interrupt 0
21 15 SCLK 4 I/0 | Serial Clock of SPI
SCL 4 I/0 | Serial Clock line of 12C
PWMETI I PWM external trigger input pin
PWMET?2 | PWM external trigger input pin 2
P3.3 I/0 | Standard 10 port
INT1 I External interrupt 1
29 16 MISO 4 I/0 | Master lutput/Slave Onput of SPI
SDA 4 I/0 | Serial data line of 12C
PWM4N 4 I/0 | Capture of external signal/Pulse negative output of PWM4
PWM7 2 I/0 | Capture of external signal/ Pulse output of PWM7
P3.4 I/0 | Standard 10 port
TO I Timer0 external input
T1CLKO @) Clock out of timer 1
23 17 MOSI 4 I/0 | Master Output/Slave Input of SPI
PWM4P 4 I/0 | Capture of external signal/ Pulse positive output of PWM4
PWMS8 2 I/0 | Capture of external signal/Pulse output of PWM8
CMPO O Comparator output
24 P5.0 I/0 | Standard 10 port
RxD3 2 I Input of UART3
- P5.1 I/0 | Standard 10 port
TxD3_2 O Transmit pin of UART 3
P3.5 I/0 | Standard 10 port
T1 | Timerl external input
26 18 TOCLKO 0 Clock out of timer 0
SS 4 I Slave selection of SPI (it is output with regard to master)
PWMFLT [ Enhance PWM external anomaly detection pin
Pin number -
LQFP48/QFN48 | LQFP32/QFN32 name type CEEEPUE
P3.6 I/0 | Standard 10 port
97 INT2 I External interrupt 2
RxD_2 I Input of UART1
CMP- I Comparator negative input
P3.7 I/0 | Standard 10 port
08 INT3 [ External interrupt 3
XD 2 0 Transmit pin of UART 1
CMP+ | Comparator positive input
29 P4.1 I/0 | Standard 10 port
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MISO 3 I1/0 | Master lutput/Slave Onput of SPI
CMPOQO_2 @) Comparator output
PWMETI 2 I PWM external trigger input pin
30 P4.2 I/0 | Standard 10 port
WR 0 Write signal of external bus
P4.3 I/0 | Standard 10 port
31 RxD 4 I Input of UART1
SCLK 3 1/0 | Serial Clock of SPI
P4.4 I/0 | Standard 10 port
32 RD 0 Read signal of external bus
TxD_4 O Transmit pin of UART 1
P2.0 I/0 | Standard 10 port
A8 I Address bus
33 21 Capture of external signal/ Pulse positive output of
PWM1P_2 1/0 PWMA
PWM5 I/0 | Capture of external signal/Pulse output of PWM5
P2.1 I/0 | Standard 10 port
A9 I Address bus
34 22 Capture of external signal/Pulse negative output of
PWM1N_2 /0 PWMA
PWM®6 I/0 | Capture of external signal/ Pulse output of PWM®6
P2.2 I/0 | Standard 10 port
Al0 I Address bus
SS 2 I Slave selection of SPI (it is output with regard to master)
3% 23 PWM2P 2 e, Capture of external signal/Pulse positive output of
- PWMB
PWM7 I/0 | Capture of external signal/Pulse output of PWM7
P2.3 I1/0 | Standard 10 port
All [ Address bus
MOSI 2 I1/0 | Master Output/Slave Input of SPI
36 24 PWM2N 2 I/ Capture of external signal/Pulse negative output of
- © PWMB
PWMS8 I/0 | Capture of external signal/Pulse output of PWMS8
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Pin number

LQFP48 LQFP32/ name type description
QFN48 QFN32
P2.4 I/0 | Standard 10 port
Al2 I Address bus
37 25 MISO 2 1/0 | Master lutput/Slave Onput of SPI
SDA 2 I/0 | Serial data line of 12C
PWM3P_2 I/0 | Capture of external signal/ Pulse positive output of PWM3
P2.5 I/0 | Standard 10 port
Al3 I Address bus
38 26 SCLK 2 I/0 | Serial Clock of SPI
SCL_2 I/0 | Serial Clock line of 12C
PWM3N_2 I/0 | Capture of external signal/Pulse negative output of PWM3
P2.6 I/0 | Standard 10 port
39 27 Al4 [ Address bus
PWM4P_2 I/0 | Capture of external signal/Pulse positive output of PWM4
P2.7 I/0 | Standard 1O port
40 28 Al5 I Address bus
PWM4N_2 I/0 | Capture of external signal/Pulse negative output of PWM4
41 P4.5 I/0 | Standard 10 port
ALE ) Address Latch Enable signal
42 P4.6 I/0 | Standard 10 port
RxD2_2 I Input of UART?2
P0.0 I/0 | Standard 1O port
ADO I Address/data bus
43 29 ADCS8 [ ADC analog input 8
RxD3 [ Input of UART3
PWM5 3 I/0 | Capture of external signal/Pulse output of PWM5
T3 2 | Timer3 external input
PO.1 I/0 | Standard 10 port
AD1 I Address/data bus
m 30 ADC9 [ ADC analog input 9
TxD3 ) Transmit pin of UART 3
PWM6 3 I/0 | Capture of external signal/ Pulse output of PWM6
T3CLKO 2 0 Clock out of timer 3
P0.2 I/0 | Standard 10 port
AD2 | Address/data bus
45 31 ADC10 | ADC analog input 10
RxD4 | Input of UART4
PWM7 3 I/0 | Capture of external signal/ Pulse output of PWM7
T4 2 [ Timer4 external input
P0.3 I/0 | Standard 10 port
AD3 I Address/data bus
16 32 ADC11 [ ADC analog input 11
TxD4 ) Transmit pin of UART 4
PWMS8 3 I/0 | Capture of external signal/Pulse output of PWM8
TACLKO 2 0 Clock out of timer 4
P0.4 I/0 | Standard 10 port
47 AD4 I Address/data bus
ADC12 [ ADC analog input 12
T3 | Timer3 external input
48 P5.2 I/0 | Standard 10 port
RxD4 2 I Input of UART4
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2.5 STC8H8K64U-45I-LQFP64/48,QFN64/48 (USB family)

2.5.1 Features and Price(Quasi 16-bit MCU with 16-bit hardware multiplier
and divider MDU16)

»  Selection and price (No external crystal and external reset required with 15 channels 12-bit ADC
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» Core

v' Ultra-high speed 8051 Core with single clock per machine cycle, which is called 1T and the speed is about 12 times faster than
traditional 8051
Fully compatible instruction set with traditional 8051
22 interrupt sources and 4 interrupt priority levels
Online debugging is supported

1.9v~5.5V

perating temperature
-40°C~85"C(The chip is produced in -40°C ~125°C process. Please refer to the description of the electrical characteristics
chapter for applications beyond the temperature range)

v
v
v
»  Operating voltage
v
@]
v

»  Flash memory
v' Up to 64Kbytes of Flash memory to be used to store user code
v" Configurable EEPROM size, 512bytes single page for being erased, which 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 special programmer is needed.
v" Online debugging with single chip is supported, and no special emulator is needed. The number of breakpoints is unlimited
theoratically.

» SRAM
v/ 128 bytes internal direct access RAM (DATA, use keyword data to declare in C language program)
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v/ 128 bytes internal indirect access RAM(IDATA, use keyword idata to declare in C language program)

v' 8192 bytes internal extended RAM (internal XDATA, use keyword xdata to declare in C language program)

v/ 1280 bytes USB Data RAM

Clock

v"Internal high precise RC clock IRC(IRC for short, ranges from 4MHz to 45MHz), adjustable while ISP and can be divided to
lower frequency by user software, 100KHz for instance.

v' Error: =0.3% (at the temperature 25C)
v’ -1.35%~+1.30% temperature drift (at the temperature range of -40<C to +85<C)
v -0.76%~+0.98% temperature drift (at the temperature range of -20°C to 65°C)
v" Internal 32KHz low speed IRC with large error
v" External crystal (4MHz~33MHz) and external clock
Users can freely choose the above 3 clock sources
Reset
v' Hardware reset
v' Power-on reset. Measured voltage is 1.69V~1.82V. (Effective when the chip does not enable the low voltage reset
function)
The power-on reset voltage is a voltage range consisting of an upper limit voltage and a lower limit voltage. When the
operating voltage drops from 5V / 3.3V to the lower limit threshold voltage of the power-on reset, the chip is in a reset
state; when the voltage rises from OV to the upper threshold voltage of power-on reset, the chip is released from the reset
state.

v' Reset by reset pin. The default function of P5.4 is the I/O port. The P5.4 pin can be set as the reset pin while ISP
download. (Note: When the P5.4 pin is set as the reset pin, the reset level is low.)

v' Watch dog timer reset

v Low voltage detection reset. 4 low voltage detection levels are provided, 1.9V, 2.3V, 2.8V, 3.0V.
Each level of low-voltage detection voltage is a voltage range consisting of an upper limit voltage and a lower limit
voltage. When the operating voltage drops from 5V / 3.3V to the lower limit threshold voltage of low-voltage detection,
the low-voltage detection takes effect. When the voltage rises from 0V to the upper threshold voltage, the low voltage
detection becomes effective.

v' Software reset
v/ Writing the reset trigger register using software

Interrupts

v 22 interrupt sources: INTO(Supports rising edge and falling edge interrupt), INT1(Supports rising edge and falling edge
interrupt), INT2(Supports falling edge interrupt only), INT3(Supports falling edge interrupt only), INT4(Supports falling edge
interrupt only), timer O, timer 1, timer 2, timer 3, timer 4, UART 1, UART 2, UART 3, UART 4, ADC, LVD, SPI, I2C,
comparator, PWMA, PWMB, USB

v' 4interrupt priority levels

v' Interrupts that can wake up the CPU in clock stop mode: INTO(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), RXD(P3.0/P3.6/P1.6/P4.3), RXD2(P1.0/P4.6), RXD3(P0.0/P5.0),
RXD4(P0.2/P5.2), 12C_SDA(P1.4/P2.4/P3.3), Comparator interrupt, LVD interrupt, Power-down wake-up timer.

Digital peripherals

v' 5 16-bit timers: timer0, timerl, timer2, timer3, timer4, where the mode 3 of timer 0 has the Non Maskable Interrupt (NMI in
short) function. Mode 0 of timer 0 and timer 1 is 16-bit Auto-reload mode.

v' 4 high speed UARTSs: UART1, UART2, UART3, UART4, whose maximum baudrate clock may be FOSC/4

v' 8 channels/2 groups of enhanced PWM, which can realize control signals with dead time, and support external fault detection
function. In addition, supports 16-bit timers, 8 external interrupts, 8 external captures and pulse width measurement functions.

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

v I2C: Master mode or slave mode are supported.

v' MDUL16: Hardware 16-bit Multiplier and Divider which supports 32-bit divided by 16-bit, 16-bit divided by 16-bit, 16-hit
multiplied by 16-bit, data shift, and data normalization operations.

v/ USB: USB2.0/USBL1.1 compatible with full speed USB, 6 two-way endpoints, support 4 endpoint transmission modes (control
transmission, interrupt transmission, batch Quantum and synchronous transfers), each endpoint has a 64 byte buffer

v' RTC: Support year, month, day, hour, minute, second, sub-second (1/128 second). And supports clock interrupt and a set of
alarm clocks (Note: A version of the chip does not have this function)

v" 1/O port interrupt: All I/Os support interrupts, each group of 1/O interrupts has an independent interrupt entry address, all 1/0
interrupts can support 4 types interrupt mode: high level interrupt, low level interrupt, rising edge interrupt, falling edge
interrupt. Provides 4 levels of interrupt priority and supports power-down wake-up function. (Note: A version of the chip does
not have this function)

v DMA: support Memory-To-Memory, SPI, UARTITX/UART1RX, UART2TX/UART2RX, UART3TX/UART3RX,
UART4TX/UART4RX, ADC(Automatically calculates the average of multiple ADC results), LCM (Note: A version of the
chip does not have this function)

v' LCM (TFT color screen) dirver: support 8080 and 6800 interface, and support 8-bit and 16-bit data width (Note: A version of

the chip does not have this function)

8 bits 8080 data bus: 8 bits data lines (TDO~TD7), READ signael (TRD)c WRITE signal (TWR), RS line (TRS)

16 bits 8080 bus: 16 bits data lines (TDO~TD15), READ signael (TRD)c WRITE signal (TWR), RS line (TRS)

8 bits 6800 bus: 8 bits data lines (TDO~TD7), enable signal (TE) , READ and WRITE signal (TRW) , RS line (TRS)

16 bits 6800 bus: 16 bits data lines (TDO~TD15), enable signal (TE) , READ and WRITE signal (TRW) , RS line (TRS)
Note: If you use 8-bit data lines to control the TFT screen, you generally need TDO~D7, TRD/TWR/TRS, 11 data and

ANANENENEN
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control lines, plus 2 common 1/Os to control chip selection and reset (many TFT color screen chip selections and reset
manufacturer has carried out automatic processing, does not need software control)

Analog peripherals

v" Ultra high speed ADC which supports 12-bit precision 15 channels (channel 0 to channel 14) analog-to-digital conversion. The
maximum speed can be 800K(800K ADC conversions per second)

v" ADC channel 15 is used to test the internal reference voltage. (The default internal reference voltage is 1.19V when the chip is
shipped)

v/ Comparator. A set of comparator (For A version of the chip, the CMP+ port and all ADC input ports can be selected as the
positive terminal of the comparator, the CMP- port and the internal reference voltage 1.19V can be selected as the negative
terminal of the comparator. For B version of the chip, the CMP+, CMP+_2, CMP+_3 port and all ADC input ports can be
selected as the positive terminal of the comparator, the CMP- port and the internal reference voltage 1.19V can be selected as
the negative terminal of the comparator. So the comparator can be used as a multi-channel comparator for time division

multiplexing)
v DAC: 8 channels advanced PWM timer can be used as 8 channels DAC
GPIO

v" Upto 61 GPIOs: P0.0~P0.7, P1.0~ P1.7(no P1.2), P2.0~P2.7, P3.0~P3.7, P4.0~P4.7, P5.0~P5.4, P6.0~P6.7, P7.0~P7.7

v' 4 modes for all GPIOs: quasi_bidirectional mode, push-pull outputmode, open drain mode, high-impedance input mode

v' Except for P3.0 and P3.1, all other 1/O ports are in a high-impedance state after power-on. User must set the I/O ports mode
before using them. In addition, the internal 4K pull-up resistor of every 1/0 can be enabled independently.

Package
v LQFP64 <12mm*12mm>, QFN64 <8mm*8mm>, LQFP48 <9mm*9mm>, QFN48 <6mm*6mm>, LQFP32<9mm*9mm> (Not
available not), TSSOP20 (Not available not)
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2.5.2 Pinouts

The comparator of the A version chip of
STC8HBK64U is the 2P2N version

o
'_
d Positive of comparator Negative of comparator
s
~, N 2 CMP+ (P3.7) CMP- (VREF)
n N _l =
0 ¢ 5 E CMP+_2 (ADCIN) [ CMP-_2 (P3.6)
§ § s a + . B The comparator of the B version chip of
ga £ . S' L2 STC8H8K64U is the 4P2N version:
N = =
ZI n_l N| N| x' a Q % Y E_ Positive of comparator Negative of comparator
8823+3 3%  oo%3
$s s 02 S F Q23R CMP+ (P3.7) CMP- (P3.6)
oo < EE s
388eto 32 28EY CMP+ 2 (P5.0) | CMP-_2 (VREF)
<<<<Ees3a N
NNIOIAITANAON G B CMP+_3 (P5.1)
NANANANSTIEITITIINNNNENNNNOOMMmWN
AAAAAAAARARRARRG  [oewen
MISO_2/SDA_2/PWM3P_2/A12/P2.4 — 203588 IQIIISREERSS —
SCLK_2/SCL_2/PWM3N_2/A13/P2.5 50 32 |1 P5.0/RxD3_2/CMP+_2
PWMA4P 2/A14/P2.6 ] 51 31 [1P3.4/TO/T1ICLKO/MOSI_4/PWM4P_4/PWM8_2/CMPO
PWM4AN 2/A15/P2.7 T 52 30 [ P3.3/INT1/MISO_4/SDA_4/PWM4N_4/PWM7_2
PWM5 4/P7.4 = 53 29 1 P3.2/INTO/SCLK_4/SCL_4/PWMETI/PWMETI2
PWM6 4/P7.5 —] 54 28 [ P3.1/TxD/D+
PWM7 4/P7.6 — 55 27 |1 P3.0/RxD/D-/INT4
PWMS 4 /P7‘7 I L OFP64 26 [1P6.7/PWM4N_3 MCU-VCC
ALE /P4'5 = 5 Q 25 [1P6.6/PWM4P_3
RXD2_2/P4.6 % 58 QFN64 gg % Eg-iﬁﬁmgﬁ—g 2] _Jow
T3_2/PWM5_3/RxD3/ADC8/ADO/PO.0 = 59 2 e 4 OMOSI 3 :
T3CLKO_2/PWM6_3/TxD3/ADC9/AD1/PO.1 = 60 21 5 GRA/AGND —
T4_2/PWM7_3/RxD4/ADC10/AD2/P0.2 61 20 F9 ADC. VRef+
T4CLKO_2/PWM8_3/TxD4/ADC11/A 06.2 19 9 veciavee L
T3/ADC12/AD4/PO A e 18 [ ] P5.4/NRST/MCLKO/SS/SS_3/PWM2P/PWM6_2/ADC2/T2
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7
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2
3
0
1
7
4
5
6

17 UCa
RxD4_2/P5.2 AN STOLON~NODDO A NMS P
\ A
0.1uI

P3.2 cannot be at low level at the same time when
the chip is reset.
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dopaaaass 22335 Note
QF\—' = £% Eacaz 1. ADC's external reference power supply pin
as 38 2¥°%g ADC_VRef+ must not be floating. It must be
e EF 39 g E € connected to an external reference power supply
< gdalwlg or directly connected to Vcc.
s PP 9@y 2. If USB download is not required, P3.0/P3.1/
oz F
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X
x

-57-



STC8H Series Manual

If you need to directly connect to USB for
£ "3 ‘3 ‘Q ‘:rr ‘%’ ‘? ‘:r' ‘3 ‘% ‘% ‘B‘ downloading, be sure to reserve this circuit on the
PCB.
aZagggsoagass Press and hold this button and then connect
1 coaooooooocnn 36 the USB to download the ISP. If you do not
— | P53 P23 —e— pressand hold this button when connecting
—3 P05 P2.2 =7~ the USB, you will not enter the ISP, but run
—4 | P06 P21 =3~ the user code directly.
—5 | P07 P20 55— Note: Using USB to download directly
—5 | PLO P4.4 71— cannot adjust the frequency of the internal
—— PLL STC8H8K64U P4.3 35~ IRC, but you can select the 16 preset
8 | P47 P4.2 29 frequencies when downloading. This function
—9 | P14 P4.1 g~ is only available for hardware USB download,
—10 | P15 P3.7 57~ but not for simulated USB download.
——1{ P16 P36 =g
A g7 P35 [20
12 ' ' 25 USB+5V
_ =< | .+ [ ey 1
System power PL3 o - [aja) Pol vee D—l 2| &
< [} OO -HANM<T O
(Can take power from USB) S ;3 z g SO0OTOw D+ 3 z
4] =
o Y3 3elE[zl2RR ] 10K 5| 8
Au ]
Vin | ‘ }7 p |l =
300R"
Power On v ' '\:l—fv\—-/ﬁ—{ I
cc ZQ‘R.“"—— ______ -
I e
47u c? {
22R
system System
— clock<=10MHz clock>10MHz
c? 104(0.1uF) 103(0.01uF)

The download steps using ISP and notes are the same as the circumstances in 2.1.2.

When the user uses hardware USB to download code to STC8H8KG64U series through ISP, the internal IRC frequency
cannot be adjusted, but the user can choose 16 internal preset frequencies (respectively 5.5296M, 6M, 11.0592M, 12M,
18.432M, 20M, 22.1184m, 24M, 27M, 30M, 33.1776m, 35M, 36.864m, 40M, 44.2368m and 48M). The user can only
select one of the frequencies from the drop-down list, and cannot manually enter other frequencies. (If you use serial port to
download, you can input any frequency between 4M and 48M).
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MISO_2/SDA_2/PWM3P_2/A12/P2.4
SCLK_2/SCL_2/PWM3N_2/A13/P2.5
PWM4P_2/A14/P2.6

PWM4N_2/A15/P2.7

ALE/P4.5

RxD2_2/P4.6
T3_2/PWM5_3/RxD3/ADCS/ADO/PO.0
T3CLKO_2/PWM6_3/TxD3/ADC9/AD1/PO.1
T4_2/PWM7_3/RxD4/ADC10/AD2/P0.2
T4CLKO_2/PWMS_3/TxD4/ADC11/A

T3/ADC12/AD4/P0.4 E
RxD4_2/P5.2

Note:
1. ADC's external reference power supply pin
ADC_VRef+ must not be floating. It must be

connected to an external reference power supply or

directly connected to VVcc.

2. If USB download is not required, P3.0/P3.1/P3.2
cannot be at low level at the same time when the chip

is reset.
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24 [ P5.0/RxD3_2/CMP+_2

23 [ P3.4/TO/TICLKO/MOSI_4/PWM4P_4/PWM8_2/CMPO

22 [] P3.3/INT1/MISO_4/SDA_4/PWM4N_4/PWM7_2

21 [ P3.2/INTO/SCLK_4/SCL_4/PWMETI/PWMETI2
20 [] P3.1/TxD/D+
19 [ P3.0/RxD/D-/INT4 22u
18 ] P4.0/MOSI_3
17 [—] Gnd/AGnd
16 ] ADC_VRef+
15 ] Vcc/AVee

14 1 P5.4/INRST/MCLKO/SS/SS_3/PWM2P/PWM6_2/ADC2/T2

13 [ UCap
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TxD2_2/P4
SDA/MISO/PWM3P/ADC4/P1

5
6
7

SCL/SCLK/PWM3N/ADC5/P1
XTALI/PWM5_2/TxD_3/PWM4N/ADC7/P1

XTALO/MCLKO_2/RxD_3/PWM4P/ADC6/P1

T2CLKO/MOSI/PWM2N/ADC3/P1

3

0.1u

—

MCU-vCC

T3_2/PWM5_3/RxD3/ADC8/ADO/P0.0 [ 1 U 40 [ P4.5IALE
T3CLKO_2/PWM6_3/TxD3/ADC9/AD1/P0.1 [] 2 391 P2.7/A15/PWM4N_2
T4_2/PWM7_3/RxD4/ADC10/AD2/P0.2 (] 3 381 P2.6/A14/PWM4P_2
TACLKO_2/PWM8_3/TxD4/ADC11/AD3/P0.3 [] 4 37 1 P2.5/A13/PWM3N_2/SCL_2/SCLK_2
T3/ADC12/AD4/P0.4 [] 5 36 [ P2.4/A12/PWM3P_2/SDA_2/MISO_2
T3CLKO/ADC13/AD5/P0.5 (] 6 351 P2.3/A11/PWM2N_2/PWM8/MOSI_2
PWMETI2_2/T4/ADC14/AD6/P0.6 [ 7 34 [ P2.2/A10/PWM2P_2/PWM7/SS_2
T4CLKO/AD7/P0.7 [] 8 33| P2.1/A9/PWMIN_2/PWM6
RxD2/PWM1P/ADCO/P1.0 [ 9 - 32| P2.0/A8/PWM1P_2/PWM5
Tyh?/DWI\M N/ADC1/P1 1 110 — 2111 P4 4/RD(TxD 4
SDA/MISO/PWM3P/ADC4/P1.4 [] 11 E 30[—] P4.2/IWR
SCL/SCLK/PWM3N/ADC5/P1.5 [] 12 <) 29[ P4.1/MISO_3/CMPO_2/PWMETI_2
XTALO/MCLKO_2/RxD_3/PWM4P/ADC6/P1.6 ] 13 28 ] P3.7/INT3/TXD_2/CMP+
XTALI/PWM5_2/TxD_3/PWM4N/ADC7/P1.7 ] 14 27 [ P3.6/INT2/RxD_2/CMP-
T2CLKO/MOSI/PWM2N/ADC3/P1.3 [] 15 26 ] P3.5/TL/TOCLKO/SS_4/PWMFLT/PWMFLT2
Cap [] 16 25 [ P3.4/TO/ITICLKO/MOSI_4/PWM4P_4/PWM8_2/CMPO
T2/ADC2/PWM6_2/PWM2P/SS_3/SSIMCLKO/NRSTP5.4 [ 17 24 1 P3.3/INT1/MISO_4/SDA_4/PWM4N_4/PWM7_2
0.1u Vec/AVee [ 18 23 ] P3.2/INTO/SCLK_4/SCL_4/PWMETI/PWMETI2
ADC_VRef+ [ 19 22 [ P3.1/TxD/D+
Gnd/AGnd [ 20 21 ] P3.0/RxD/D-/INT4
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Note:

1. ADC's external reference power supply pin
ADC_VRef+ must not be floating. It must be
connected to an external reference power
supply or directly connected to Vcc.

2. If USB download is not required, P3.0/P3.1/
P3.2 cannot be at low level at the same time
when the chip is reset.

4/PWM4P_4/PWM8_2/CMPO

MISO_2/SDA_2/PWM3P_2/A12/P2.4 []
SCLK_2/SCL_2/PWM3N_2/A13/P2.5 []
PWM4P_2/A14/P2.6 [

PWM4N_2/A15/P2.7 [
T3_2/PWM5_3/RxD3/ADCS/ADO/P0.0 [
T3CLKO_2/PWM6_3/TXD3/ADC9/AD1/P0.1 [
T4_2/PWM7_3/RxD4/ADC10/AD2/P0.2 []
"4CLKO_2/PWM8_3/TxD4/ADC11/AD3/P0.3 []

24 [1P2.3/A11/PWM2N_2/PWM8/MOSI_2

NN N
~N o o

28
29
30

23 1 P2.2/A10/PWM2P_2/PWM7/SS_2
22 [1P2.1/A9/PWM1N_2/PWM6

21 [1P2.0/A8/PWM1P_2/PWM5

20 [ ] P3.7/INT3/TxD_2/CMP+

19 |1 P3.6/INT2/RxD_2/CMP-

LQFP32
QFN32

31
32 ®

A NMIT O O~

\

18 [ ] P3.5/T1/TOCLKO/SS_4/PWMFLT/PWMFLT2

17 1 P3.4/TO/T1ICLKO/MOSI

16 |1 P3.3/INT1/MISO_4/I2CSDA_4/PWM4N_4/PWM7_2
15 [ 1 P3.2/INTO/SCLK_4/12CSCL_4/PWMETI/PWMETI2
14 [1 P3.1/TxD/D+

13 ] P3.0/RxD/D-/INT4
12 ] Gnd/AGnd

11 [ ] ADC_VRef+

10 [ Vecc/AVece ——
™1 P5.4/NRST/MCLKO/SS/SS_3/

PWNM2P/PWM6_2/ADC2/T2

2

|:|| |;| ||_(_-)| Q |:| |_| MCU-VCC

3
p
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SDA/MISO/PWM3P/ADC4/P1.4 [] 1 20 [ P1.0/ADCO/RXxD2/PWM1P
SCL/SCLK/PWM3N/ADC5/P1.5 [] 2 19 [] P1.1/ADC1/TxD2/PWM1N
LO/MCLKO_2/RxD_3/PWM4P/ADC6/P1.6 [ 3 18 [ P3.7/INT3/TxD_2/CMP+
TALI/PWMS5_2/TxD_3/PWM4N/ADC7/P1.7 [ 4 7 17 [] P3.6/INT2/RXD_2/CMP-
T2CLKO/MOSI/PWM2N/ADC3/P1.3 [] 5 7] 16 [] P3.5/T1/TOCLKO/SS_4/PWMFLT/PWMFLT2
UCap [] 6 % 15 [ P3.4/TO/TICLKO/MOSI_4/PWMA4P_4/PWM8_2/CMPO
N2P/SS_3/SSIMCLKO/NRST/PWM6_2/P5.4 ] 7 3 14 [ P3.3/INT1/MISO_4/12CSDA_4/PWM4N_4/PWM7_2
MCU-VCC Vce/AVee [] 8 13 [ P3.2/INTO/SCLK_4/I2CSCL_4/PWMETI/PWMETI2
22u 0.1u ADC_VRef+ [] 9 12 [ P3.1/TxD/D+
Gnd/AGnd [ 10 11 [ P3.0/RxD/D-/INT4
Note:

1. ADC's external reference power supply pin ADC_VRef+ must not be
floating. It must be connected to an external reference power supply or
directly connected to Vcc.

2. If USB download is not required, P3.0/P3.1/P3.2 cannot be at low level at
the same time when the chip is reset.
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2.5.3 Pin descriptions

LQFP64/QFm numEngP48/QFN48 name e description
1 1 P5.3 110 Standard 10 port
TxD4 2 ) Transmit pin of UART 4
P0.5 110 Standard 10 port
5 2 AD5 I Address/data bus
ADC13 I ADC analog input 13
T3CLKO 0 Clock out of timer 3
P0.6 110 Standard 10 port
AD6 I Address/data bus
3 3 ADC14 [ ADC analog input 14
T4 [ Timer4 external input
PWMFLT2 2 [ Enhance PWM external anomaly detection pin 2
P0.7 1/0 Standard 10 port
4 4 AD7 I Address/data bus
T4CLKO @) Clock out of timer 4
P6.0 1/0 Standard 10 port
5 PWM1P 3 /0 Capture of external signal/Positive of PWMA
pulse output
P6.1 1/0 Standard 10 port
6 PWMIN_3 /0 Capture of external signal/Negative of PWMA
pulse output
P6.2 110 Standard 10 port
7 PWM2P 3 /0 Capture of external signal/Positive of PWMB
pulse output
P6.3 1/0 Standard 10 port
8 PWM2N_3 e, Capture of external signal/Negative of PWMB
pulse output
P1.0 1/0 Standard 10 port
ADCO [ ADC analog input 0
9 5 PWM1P /0 Capture of external signal/Positive of PWMA
pulse output
RxD2 I Input of UART?2
P1.1 1/0 Standard 10 port
ADC1 I ADC analog input 1
10 6 PWMIN /0 Capture of external signal/Negative of PWMA
pulse output
TxD2 I Transmit pin of UART 2
1 7 P47 110 Standard 10 port
TXD2 2 [ Transmit pin of UART 2
P1.4 1/0 Standard 10 port
ADC4 I ADC analog input 4
12 8 PWM3P /0 Capture of external signal/Positive of PWM3
pulse output
MISO 1/0 Master lutput/Slave Onput of SPI
SDA 110 Serial data line of 12C

-61-



STC8H Series Manual

Pin number

LQFP64/QFN64 | LQFP48/QFN48 name type CESERIE
P1.5 I/0 | Standard 10 port
ADC5 [ ADC analog input 5
13 9 PWM3N /0 Capture of external signal/Negative of PWM3 pulse
output
SCLK I/O | Serial Clock of SPI
SCL I/O | Serial Clock line of 12C
P1.6 I/0 | Standard 10O port
ADC6 I ADC analog input 6
RxD_3 | Input of UART1
14 10 PWM4P /0 Capture of external signal/Positive of PWM4 pulse
output
MCLKO 2 0 Main clock output
XTALO @) Connect to external oscillator
P1.7 I/0 | Standard 10 port
ADC7 [ ADC analog input 7
TxD_3 ) Transmit pin of UART 1
15 11 PWM4N Ve, gjgﬁtre of external signal/Negative of PWM4 pulse
PWM5_2 I/O | Capture of external signal/Pulse output of PWM5
XTALI [ Connect to external oscillator
P1.3 I/0 | Standard IO port
ADC3 | ADC analog input 3
16 12 MOSI I/0 | Master Output/Slave Input of SPI
PWM2N /0 Capture of external signal/Negative of PWM2 pulse
output
T2CLKO (@) Clock out of timer 2
17 13 UCAP [ USB core power stabilizer
P5.4 I/0 | Standard 10 port
NRST I Reset pin
MCLKO 0 Main clock output
sS 3 | Slave selection of SPI (it is output with regard to
- master)
18 14 sS | Slave selection of SPI (it is output with regard to
master)
PWM2P /0 (C)Z:tr;tsltre of external signal/Positive of PWM2 pulse
PWM6 2 I/0 | Capture of external signal/Pulse output of PWM6
T2 I Timer2 external input
ADC2 I ADC analog input 2
19 15 Vcce Vcc | Power Supply
AVcc Vcc | ADC Power Supply
ADC external reference voltage input pin, which can be
20 16 Vref+ | directly connected to MCU VVCC when the requirements
are not high.
21 17 Gnd Gnd | Ground
AGnd Gnd | ADC Ground
99 18 P4.0 I/0 | Standard 10 port
MOSI 3 I/0 | Master Output/Slave Input of SPI
P6.4 1/0 | Standard 10 port
23 PWM3P 3 e, Capture of external signal/Positive of PWM3 pulse
- output
Pin number name [ type | description |
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LQFP64/QFN64 LQFP48/QFN48
P6.5 1/0 Standard 10 port
24 PWM3N_3 /0 Capture of external signal/Negative of PWM3
pulse output
P6.6 1/0 Standard 10 port
25 PWM4P 3 /0 Capture of external signal/Positive of PWM4
- pulse output
P6.7 1/0 Standard 10 port
26 PWMAN 3 /0 Capture of external signal/Negative of PWM4
- pulse output
P3.0 1/0 Standard 10 port
97 19 D- 1/0 USB data port
RxD [ Input of UART1
INT4 [ External interrupt 4
P3.1 1/0 Standard 10 port
28 20 D+ 1/0 USB data port
TXD 0 Transmit pin of UART 1
P3.2 1/0 Standard 10 port
INTO I External interrupt 0
29 21 SCLK 4 1/0 Serial Clock o_f SPI
SCL 4 1/0 Serial Clock line of 12C
PWMETI I PWM external trigger input pin
PWMETI2 I PWM external trigger input pin 2
P3.3 1/0 Standard 10 port
INT1 [ External interrupt 1
MISO 4 1/10 Master lutput/Slave Onput of SPI
30 29 SDA 4 1/10 Serial data line of I2C_ _
PWMAN 4 /0 Capture of external signal/Negative of PWM4
- pulse output
Capture of external signal/Pulse output of
PWM7_2 110 PWM7
P3.4 1/0 Standard 10 port
T0 I Timer0 external input
T1CLKO ) Clock out of timer 1
MOSI 4 1/0 Master Output/Slave Input of SPI
31 23 PWMAP 4 /0 Capture of external signal/Positive of PWM4
- pulse output
Capture of external signal/Pulse output of
PWM8 2 1/0 PWMS
CMPO O Output of comparator
P5.0 1/0 Standard 10 port
32 24 RxD3_2 I Input of UART 3
CMP+ 2 [ Positive input of comparator
P5.1 1/0 Standard 10 port
33 25 TxD3 2 ) Transmit pin of UART 3
CMP+_3 I Positive input of comparator
P3.5 110 Standard 10 port
T1 [ Timerl external input
TOCLKO 0 Clock out of timer 0
sS 4 | Slave selection of SPI (it is output with
34 26 - regard to master)
PWMFLTL | FIfir:lhance PWM external anomaly detection
PWMELT?2 | rIfir;]hance PWM external anomaly detection
Pin number name type description
LQFP64/QFN64 LQFP48/QFN48
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P3.6 1/0 Standard 10 port
35 97 INT2 | External interrupt 2
RxD 2 [ Input of UART1
CMP- [ Negative input of comparator
P3.7 110 Standard 10 port
36 )8 INT3 [ Externa_l in_terrupt 3
TxD 2 0 Transmit pin of UART 1
CMP+ | Positive input of comparator
37 P7.0 1/0 Standard 10 port
38 P7.1 1/0 Standard 10 port
39 P7.2 1/0 Standard 10 port
40 P7.3 110 Standard 10 port
PWMETI_3 [ PWM external trigger input pin
P4.1 1/0 Standard 10 port
41 29 MISO_3 1/0 Master lutput/Slave Onput of SPI
CMPO 2 @) Output of comparator
PWMETI 3 [ PWM external trigger input pin
42 30 P4.2 110 Standard !O port
WR ) WRITE signal of external bus
P4.3 1/0 Standard 10 port
43 31 RxD 4 I Input of UART1
SCLK 3 1/0 Serial Clock of SPI
P4.4 110 Standard 10 port
44 32 RD ) READ signal of external bus
TxD 4 ) Transmit pin of UART 1
P2.0 1/0 Standard 10 port
A8 | Address bus
45 33 Capture of external signal/Pulse positive output of
PWM1P_2 1/0 PWMA
PWM5 /0 Capture of external signal/Pulse output of PWM5
P2.1 110 Standard 10 port
A9 [ Address bus
46 34 Capture of external signal/Pulse negative output
PWMI1N_2 1/0 of PWMA
PWM6 /0 Capture of external signal/Pulse output of PWM6
P2.2 1/0 Standard 10 port
Al0 I Address bus
S 2 | Slave selection of SPI (it is output with regard to
47 35 - master)
Capture of external signal/Pulse positive output of
PWM2P_2 1/0 PWMB
PWM7 1/0 Capture of external signal/Pulse output of PWM7
P2.3 /0 Standard 10 port
All I Address bus
MOSI 2 110 Master Output/Slave Input of SPI
48 36 PWM2N 2 /0 Capture of external signal/Pulse negative output
- of PWMB
PWM8 /0 Capture of external signal/Pulse output of PWM8
Pin number name type description
LQFP64/QFN64 LQFP48/QFN48
P2.4 1/0 Standard 10 port
Al2 I Address bus
49 37 MISO 2 1/0 Master lutput/Slave Onput of SPI
SDA 2 1/0 Serial data line of 12C
Capture of external signal/Pulse positive output of
PWM3P_2 I/0 PWM3
50 38 P2.5 1/0 Standard 10 port
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Al3 I Address bus
SCLK 2 110 Serial Clock of SPI
SCL 2 1/0 Serial Clock line of 12C
Capture of external signal/Pulse negative output
PWM3N_2 I/0 of PWM3
P2.6 /0 Standard 10 port
Al4 I Address bus
>1 39 PWM4P 2 /0 Capture of external signal/Pulse positive output of
- PWM4
P2.7 110 Standard 10 port
52 40 A I é\ddtress bl:‘s ternal signal/Pul i tput
apture of external signal/Pulse negative outpu
PWM4N_2 1/0 of PWM4
53 P7.4 /0 Standard 10 port
PWMS5 4 1/0 Capture of external signal/Pulse output of PWM5
54 P7.5 1/0 Standard 10 port
PWM6 4 /0 Capture of external signal/Pulse output of PWM6
55 P7.6 1/0 Standard 10 port
PWM7 4 /0 Capture of external signal/Pulse output of PWM7
P7.7 110 Standard 10 port
56 Capture of external signal/Pulse output of
PWMS8_4 /0 PWMS
P4.5 1/0 Standard 10 port
> 4 ALE (@] Address Latch Enable signal
58 42 P4.6 110 Standard 10 port
RxD2_2 [ Input of UART?2
P0.0 110 Standard 10 port
ADO I Address/data bus
ADC8 I ADC analog input 8
59 43 RxD3 Input of UART 3
Capture of external signal/Pulse output of
PWM5_3 I/0 PWMS
T3 2 /0 Timer3 external input
PO.1 110 Standard 10 port
AD1 I Address/data bus
ADC9 [ ADC analog input 9
60 44 TxD3 @) Transmit pin of UART 3
Capture of external signal/Pulse output of
PWM6_3 110 PWM6
T3CLKO 2 1/0 Clock out of timer 3
Pin number name type description
LQFP64/QFN64 LQFP48/QFN48
P0.2 1/0 Standard 10 port
AD2 [ Address/data bus
ADC10 [ ADC analog input 10
61 45 RxD4 I Input of UART4
Capture of external signal/Pulse output of
PWM7_3 1/0 PWM?7
T4 2 110 Timer4 external input
P0.3 1/0 Standard 10 port
AD3 I Address/data bus
62 46 ADC11 [ ADC analog input 11
TxD4 @) Transmit pin of UART 4
PWMS8 3 1/0 Capture of external signal/Pulse output of
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PWM8
TACLKO 2 1/0 Clock out of timer 4
P0.4 1/0 Standard 10 port
63 47 AD4 I Address/data bus
ADC12 [ ADC analog input 12
T3 I Timer3 external input
64 48 P5.2 110 Standard 10 port
RxD4 2 [ Input of UART4
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2.6 STC8H4K64TLR-45I-LQFP48/QFN48/LQFP32/TSSOP20 (touch
key/LED/RTC family)

2.6.1 Features and Price(Quasi 16-bit MCU with 16-bit hardware multiplier
and divider MDU16)

»  Selection and price (No external crystal and external reset required with 15 channels 12-bit ADC
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»  Core

v' Ultra-high speed 8051 Core with single clock per machine cycle, which is called 1T and the speed is about 12 times faster than
traditional 8051

Fully compatible instruction set with traditional 8051

41 interrupt sources and 4 interrupt priority levels

Online debugging is supported

SNENEN

»  Operating voltage
v 19V~55V

»  Operating temperature
v’ -40°C~85°C(The chip is produced in -40°C~125°C process. Please refer to the description of the electrical characteristics
chapter for applications beyond the temperature range)

»  Flash memory
v' Up to 64Kbytes of Flash memory to be used to store user code
v' Configurable EEPROM size, 512bytes single page for being erased, which 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 special programmer is needed.
v" Online debugging with single chip is supported, and no special emulator is needed. The number of breakpoints is unlimited
theoratically.

» SRAM
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v/ 128 bytes internal direct access RAM (DATA, use keyword data to declare in C language program)
v/ 128 bytes internal indirect access RAM (IDATA, use keyword idata to declare in C language program)
v' 4096 bytes internal extended RAM (internal XDATA, use keyword xdata to declare in C language program)
Clock
v"Internal high precise RC clock IRC(IRC for short, ranges from 4MHz to 45MHz), adjustable while ISP and can be divided to
lower frequency by user software, 100KHz for instance.
v' Error: =0.3% (at the temperature 25C)
v’ -1.35%~+1.30% temperature drift (at the temperature range of -40<C to +85<C)
v -0.76%~+0.98% temperature drift (at the temperature range of -20°C to 65°C)
v" Internal 32KHz low speed IRC with large error
v" External crystal (4MHz~33MHz) and external clock
Users can freely choose the above 3 clock sources
Reset
v' Hardware reset
v' Power-on reset. Measured voltage is 1.69V~1.82V. (Effective when the chip does not enable the low voltage reset
function)
The power-on reset voltage is a voltage range consisting of an upper limit voltage and a lower limit voltage. When the
operating voltage drops from 5V / 3.3V to the lower limit threshold voltage of the power-on reset, the chip is in a reset
state; when the voltage rises from OV to the upper threshold voltage of power-on reset, the chip is released from the reset
state.
v' Reset by reset pin. The default function of P5.4 is the I/O port. The P5.4 pin can be set as the reset pin while ISP
download. (Note: When the P5.4 pin is set as the reset pin, the reset level is low.)
v' Watch dog timer reset
v Low voltage detection reset. 4 low voltage detection levels are provided, 1.9V, 2.3V, 2.8V, 3.0V.
Each level of low-voltage detection voltage is a voltage range consisting of an upper limit voltage and a lower limit
voltage. When the operating voltage drops from 5V / 3.3V to the lower limit threshold voltage of low-voltage detection,
the low-voltage detection takes effect. When the voltage rises from 0V to the upper threshold voltage, the low voltage
detection becomes effective.
v' Software reset
v/ Writing the reset trigger register using software
Interrupts
v 41 interrupt sources: INTO(Supports rising edge and falling edge interrupt), INT1(Supports rising edge and falling edge
interrupt), INT2(Supports falling edge interrupt only), INT3(Supports falling edge interrupt only), INT4(Supports falling edge
interrupt only), timer O, timer 1, timer 2, timer 3, timer 4, UART 1, UART 2, UART 3, UART 4, ADC, LVD, SPI, I2C,
comparator, PWMA, PWMB, RTC, TKS, P1, P2, P3, P4, P5, LCM driver, DMA receive and transmit interrupts of UART 1,
DMA receive and transmit interrupts of UART 2, DMA receive and transmit interrupts of UART 3, DMA receive and transmit
interrupts of UART 4, DMA interrupt of SPI, DMA interrupt of ADC, DMA interrupt of LCM driver and DMA interrupt of
memory-to-memory.
v' 4interrupt priority levels
v' Interrupts that can wake up the CPU in clock stop mode: INTO(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), RXD(P3.0/P3.6/P1.6/P4.3), RXD2(P1.0/P4.6), RXD3(P0.0/P5.0),
RXD4(P0.2/P5.2), 12C_SDA(P1.4/P2.4/P3.3), SPI1_SS(P5.4/P2.2/P3.5), Comparator interrupt, LVD interrupt, Power-down
wake-up timer and interrupts of all 1/0 ports.

Digital peripherals
v

v
v

v
v
v

5 16-bit timers: timer0, timerl, timer2, timer3, timer4, where the mode 3 of timer 0 has the Non-Maskable Interrupt (NMI in
short) function. Mode 0 of timer 0 and timer 1 is 16-bit Auto-reload mode.
4 high speed UARTSs: UART1, UART2, UART3, UART4, whose maximum baudrate clock may be FOSC/4
8 channels/2 groups of enhanced PWM, which can realize control signals with dead time, and support external fault detection
function. In addition, supports 16-bit timers, 8 external interrupts, 8 external captures and pulse width measurement functions.
SPI: Master mode, slave mode or master/slave automatic switch mode are supported.

I2C: Master mode or slave mode are supported.

MDU16: Hardware 16-bit Multiplier and Divider which supports 32-bit divided by 16-bit, 16-bit divided by 16-bit, 16-bit
multiplied by 16-bit, data shift, and data normalization operations.

RTC: Support year, month, day, hour, minute, second, sub-second (1/128 second). And supports clock interrupt and a set of
alarm clocks (Note: A version of the chip does not have this function)

1/0 port interrupt: All 1/0s support interrupts, each group of 1/O interrupts has an independent interrupt entry address, all 1/0O
interrupts can support 4 types interrupt mode: high level interrupt, low level interrupt, rising edge interrupt, falling edge
interrupt. Provides 4 levels of interrupt priority and supports power-down wake-up function.

DMA: support Memory-To-Memory, SPl, UARTITX/UARTIRX, UART2TX/UART2RX, UART3TX/UART3RX,
UART4TX/UART4RX, ADC(Automatically calculates the average of multiple ADC results), LCM

LCM (TFT color screen) dirver: support 8080 and 6800 interface, and support 8-bit and 16-bit data width (Note: A version of
the chip does not have this function)
8 bits 8080 data bus: 8 bits data lines (TDO~TD7), READ signael (TRD)c WRITE signal (TWR), RS line (TRS)
16 bits 8080 bus: 16 bits data lines (TDO~TD15), READ signael (TRD)c WRITE signal (TWR), RS line (TRS)
8 bits 6800 bus: 8 bits data lines (TDO~TD7), enable signal (TE) , READ and WRITE signal (TRW) , RS line (TRS)
16 bits 6800 bus: 16 bits data lines (TDO~TD15), enable signal (TE) , READ and WRITE signal (TRW) , RS line (TRS)
Note: If you use 8-bit data lines to control the TFT screen, you generally need TDO~D7, TRD/TWR/TRS, 11 data and

ANANENENEN
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Anal
v

control lines, plus 2 common 1/Os to control chip selection and reset (many TFT color screen chip selections and reset
manufacturer has carried out automatic processing, does not need software control)

og peripherals

Ultra high speed ADC which supports 12-bit precision 15 channels (channel 0 to channel 14) analog-to-digital conversion. The
maximum speed can be 800K(800K ADC conversions per second)

v' ADC channel 15 is used to test the internal reference voltage. (The default internal reference voltage is 1.19V when the chip is
shipped)

v/ Comparator. A set of comparator (The CMP+ port and all ADC input ports can be selected as the positive terminal of the
comparator, the CMP- port and the internal reference voltage 1.19V can be selected as the negative terminal of the comparator.
So the comparator can be used as a multi-channel comparator for time division multiplexing)

v' Touch key: The microcontroller supports up to 16 touch keys. Every touch key can be enabled independently. The internal
reference voltage is adjustable with 4 levels. Charge and discharge time settings and internal working frequency settings are
flexible. The touch key supports wake-up CPU from low-power mode.

v' LED driver: The microcontroller can drive up to 128 (8 * 8 * 2) LEDs, support common negative mode, common positive
mode and common negative/common positive mode, and support 8 levels of gray adjustment (brightness adjustment).

v' DAC: 8 channels advanced PWM timer can be used as 8 channels DAC

GPIO

v' Up to 44 GPIOs: P0.0~P0.7, P1.0~P1.7(No P1.2), P2.0~P2.7, P3.0~P3.7, P4.0~P4.7, P5.0~P5.4

v' 4 modes for all GPIOs: quasi_bidirectional mode, push-pull outputmode, open drain mode, high-impedance input mode

v' Except for P3.0 and P3.1, all other 1/O ports are in a high-impedance state after power-on. User must set the I/O ports mode
before using them. In addition, the internal 4K pull-up resistor of every 1/0 can be enabled independently.

Package

v" LQFP48 <9mm*9mm>, QFN48 <6mm*6mm>
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2.6.2 Pinouts

2/A10/PWM2P_2/PWM7/SS_2/COM2

3/A11/PWM2N_2/PWM8/MOSI_2/COM3

1/A9/PWMIN_2/PWM6/COM1

0/A8/PWM1P_2/PWM5/COMO

4/RD/TxD_4/SEG4

3/RxD_4/SCLK_3/SEG3

2IWR/SEG2

Note:

1. ADC's external reference power supply
pin ADC_VRef+ must not be floating. It
must be connected to an external reference
power supply or directly connected to Vcc.
2. If USB download is not required, P3.0/
P3.1/P3.2 cannot be at low level at the same
time when the chip is reset.

COM4/MISO_2/SDA_2/PWM3P_2/A12/P2.4 []
COMS/SCLK_2/SCL_2/PWM3N_2/A13/P2.5 []
COMGB/PWMA4P_2/A14/P2.6 [

COM7/PWMAN_2/A15/P2.7 [

SEGS/ALE/P4.5 [

SEG6/RxD2_2/P4.6 [
SEGS/TK12/T3_2/PWM5_3/RXxD3/ADCS/ADO/PO.0 [
SEGO/TK13/T3CLKO_2/PWM6_3/TxD3/ADC9/AD1/P0.1 [
SEG10/TK14/T4_2/PWM7_3/RxD4/ADC10/AD2/P0.2 [
SEG11/TK15/T4CLKO_2/PWM8_3/TxD4/ADC11/AD3/P0.3 [
T3/ADC12/AD4/P0.4 [

TK10/RxD4_2/P5.2 ]

/s

36 [ P2
35 [pP2
34 [pP2
33 P2
32 [ P4
31 [ P4
30 P4

29 [1P4.1/MISO_3/CMPO_2/PWMET|_2/SEG1
26 [1P3.5/TL/TOCLKO/SS_4/PWMFLT/PWMFLT2/SEG13
25 [1P5.1/TxD3_2/TK9

28 [1P3.7/INT3/TxD_2/CMP+/SEG15
27 [EJP3.6/INT2/RXD_2/CMP-/SEG14

37 24 [ ] P5.0/RXD3_2/TK8
38 23 [ P3.4/TO/ITLCLKO/MOSI_4/PWM4P_4/PWM8_2/CMPO/SEG12
39 22 [ P3.3/INTL/MISO_4/SDA_4/PWM4N_4/PWM7_2
40 21 [] P3.2/INTO/SCLK_4/SCL_4/PWMETI/PWMETI2 MCUVCE
41 LOFP48 20 [ P3.1/TxD :
42 Q 19 [] P3.0/RXD/INT4 22u 0.1u
43 QFN48 18 ] P4.0/MOSI_3/SEGO
44 17 ] Gnd/AGnd
45 16 ] ADC_VRef+
46 15 [ Vec/Avee =
7 @ 14 ] P5.4/INRST/MCLKO/SS/SS_3/PWM2P/PWM6_2/ADC2/T2/TK2/ADC_ETR
13 TCapj
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w
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TK6/XTALO/MCLKO_2/RxD_3/PWM4P/ADC6/P1

The download steps using ISP and notes are the same as the circumstances in 2.1.2.

Note:

1. Except for P3.0 and P3.1, all other 1/O ports are in high-impedance input state after power-on. User must
set the 1/0 port mode firstly when using 1/0.

2. All 1/O ports can be set to quasi-bidirectional port mode, strong push-pull output mode, open-drain output
mode or high-impedance input mode. In addition, the internal 4K pull-up resistor of every 1/O can be enabled
independently.

3. When P5.4 is enabled as the reset pin, the reset level is low.
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4/PWM4P_4/PWM8_2/CMPO/SEG12

\

a
0]
w
[
2 5
og L
3] g s Note:
Yo E | 1. ADC's external reference power supply
3 glg g o< 5 pin ADC_VRef+ must not be floating. It
] Son < must be connected to an external reference
2 g 55 o E power supply or directly connected to Vcc.
£2< § I ;Ia' 2. 1f USB download is not required, P3.0/
NI NI% % 3 g @ g P3.1/P3.2 cannot be at low level at the same
§ é 5' &'NIN@ § time when the chip is reset.
aQ
SSRxAA
£ZSSEEQ0
S QA PANEE
<<2L22EE
MN—HOoMN~NOWnS
NANNNMMMM
[aa My My a Ry a Wiy a My a My a
TON—HO O N~
NN ANNN A A
COM4/MISO_2/SDA_2/PWM3P_2/A12/P2.4 [] 25 16 [ P3.3/INT1/MISO_4/SDA_4/PWM4N_4/PWM7_2
COMS5/SCLK_2/SCL_2/PWM3N_2/A13/P2.5 [ 26 15 [ P3.2/INTO/SCLK_4/SCL_4/PWMETI/PWMETI2
COMG6/PWM4P_2/A14/P2.6 [] 27 14 [ P3.1/TxD
COM7/PWM4N_2/A15/P2.7 [] 28 LQFP32 13 [ 1 P3.0/RxD/INT4
SEGS8/TK12/T3_2/PWM5_3/RxD3/ADC8/ADO/P0.0 [] 29 QFN32 12 [1 Gnd/AGnd
SEGO/TK13/T3CLKO_2/PWM6_3/TxD3/ADC9/AD1/P0.1 [] 30 11 [ ] ADC_VRef+
SEG10/TK14/T4_2/PWM7_3/RxD4/ADC10/AD2/P0.2 [] 31 @ 10 [ ] Vec/Avee
SEG11/TK15/T4CLKO_2/PWM8_3/TxD4/ADC11/AD3/P0.3[] 32 <o 9 |1 P5.4/NRST/MCLKO/$S/SS_3/PWM2P/PWM6_2/ADC2/T2/TK2/ADC_ETR
- N ™M O N~

UUULOUU

4
5
6
7
3

Q.

TKO/RxD2/PWM1P/ADCO/P1
TK1/TxD2/PWM1N/ADC1/P1
TK7/XTALI/PWM5_2/TxD_3/PWM4N/ADC7/P1

TK3/T2CLKO/MOSI/PWM2N/ADC3/P1

TK5/SCL/SCLK/PWM3N/ADC5/P1

TK4/SDA/MISO/PWM3P/ADC4/P1
TK6/XTALO/MCLKO_2/RxD_3/PWM4P/ADC6/P1

] A
(]
=
22u 0.1u
0.01uI

The download steps using ISP and notes are the same as the circumstances in 2.1.2.

-71-



STC8H Series Manual

2.6.3 RTC reference circuit diagram (No VBAT pin)

LOOoODODOoODO T T ANNANN
[ I W o W WY i WY o Y in I N o MY MY Y 0 T
% P53 P23 %
4 P0.6 P2.1 33
— P0O.7 P2.0 B
—— P11 STC8H4K64TLR P43 ———
7 30
—5— P47 P42 |o—
gol 47 B o b7 |28
pH P P1.6/XTALO 10| P15 P37 27
l 12 P1.7 P3.5 o5
—=£1p13 P5.1 =2
—_132.768KHz o 4=
ST g@ooodaNme o
T SwSclyoppooy
»—{ } ° P1.7/XTALI
20p-47p 23‘&8:‘3‘2‘8‘&‘%‘%‘&‘
S C2 IN5819  External power supply
Vee
0.lu ——
IN5819 .
oo m U—«»—“\
= L Battery
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2.6.4 Pin descriptions

Pin number

LQFP48/QFN48 LQFP32/QFN32 name Wiz description
P5.3 /0 | Standard 10 port
1 TxXD4 2 O | Transmit pin of UART 4
TK11 [ Touch key
P0.5 I/0 | Standard 10 port
2 AD5 I Address/data bus
ADC13 I ADC analog input 13
T3CLKO O | Clock out of timer 3
P0.6 I/0 | Standard 10 port
AD6 I Address/data bus
3 ADC14 [ ADC analog input 14
T4 [ Timer4 external input
PWMFLT2._ 2 I FIfir:whgmce PWM external anomaly detection
P0.7 I/0 | Standard IO port
4 AD7 I Address/data bus
TACLKO O | Clock out of timer 4
P1.0 I/0 | Standard IO port
ADCO [ ADC analog input 0
Capture of external signal/ Positive of
5 1 PWMIP e PWMA pulse output
RxD2 [ Input of UART?2
TKO | Touch key
P1.1 I/0 | Standard IO port
ADC1 I ADC analog input 1
Capture of external signal/ Negative of
8 2 ALY e PWMA pulse output
TxD2 I Transmit pin of UART 2
TK1 I Touch key
P47 I/0 | Standard 10 port
7 TxD2_2 I Transmit pin of UART 2
SEG7 O) LED driver
P1.4 I/0 | Standard IO port
ADC4 | ADC analog input 4
Capture of external signal/Positive of PWM3
8 3 R e pulse output
MISO I1/0 | Master lutput/Slave Onput of SPI
SDA I/0 | Serial data line of 12C
TK4 I Touch key
P1.5 I1/0 | Standard IO port
ADC5 [ ADC analog input 5
Capture of external signal/Negative of
9 4 PWM3N /0 PWM3 pulse output
SCLK I/0 | Serial Clock of SPI
SCL I/0 | Serial Clock line of 12C
TK5 | Touch key
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LQFP48/QFPNI4nB numll_)(g:;PsleFNBZ name WL description
P1.6 1/0 | Standard 10 port
ADC6 | ADC analog input 6
RxD_3 I Input of UART 1
10 5 PWM4P /0 Capture of external signal/Positive of PWM4 pulse
output
MCLKO 2 @) Main clock output
XTALO ) Connect to external oscillator
TK6 [ Touch key
P1.7 I/0 | Standard IO port
ADC7 | ADC analog input 7
TxD_3 ) Transmit pin of UART 1
1 6 PWMAN /0 g::tF;)tLijtre of external signal/Negative of PWM4 pulse
PWM5_2 1/0 | Capture of external signal/Pulse output of PWM5
XTALI I Connect to external oscillator
TK7 | Touch key
P1.3 1/0 | Standard 10 port
ADC3 | ADC analog input 3
MOSI 1/0 | Master Output/Slave Input of SPI
12 7 PWM2N /0 Capture of external signal/Negative of PWM2 pulse
output
T2CLKO ) Clock out of timer 2
TK3 | Touch key
13 8 TCAP [ Charge and discharge capacitance of Touch key
P5.4 1/0 | Standard 10 port
NRST [ Reset pin (low level reset)
MCLKO 0 Main clock output
sS 3 | Slave selection of SPI (it is output with regard to
- master)
sS | Slave selection of SPI (it is output with regard to
14 9 ) : _
PWM2P e, OCjtp;)tLijtre of external signal/Positive of PWM2 pulse
PWM6 2 1/0 | Capture of external signal/Pulse output of PWM6
T2 [ Timer2 external input
ADC2 [ ADC analog input 2
TK2 | Touch key
ADC ETR | ADC external trigger pin
15 10 Vcce Vcc | Power Supply
AVcc Vcc | ADC Power Supply
Reference voltage pin of ADC, which can be
16 11 ADC_VRef+ | directly connected to the VCC of the MCU when the
requirements are not high
17 12 Gnd Gnd | Ground
AGnd Gnd | ADC Ground
P4.0 1/0 | Standard 10 port
18 MOSI 3 1/0 | Master Output/Slave Input of SPI
SEGO @) LED dirver
P3.0 1/0 | Standard 10 port
19 13 RxD I Input of UART1
INT4 | External interrupt4
I LR name type description
LQFP48/QFN48 LQFP32/QFN32
20 14 P3.1 110 Standarfj IQ port
TxD O | Transmit pin of UART 1

-74 -




STC8H Series Manual

P3.2 I/0 | Standard 10 port
INTO [ External interruptO
21 15 SCLK 4 1/0 Ser!al Clock o_f SPI
SCL 4 1/0 | Serial Clock line of 12C
PWMETI I PWM external trigger input pin
PWMET?2 [ PWM external trigger input pin 2
P3.3 I/0 | Standard IO port
INT1 I External interruptl
29 16 MISO 4 I/0 | Master lutput/Slave Onput of SPI
SDA 4 /0 | Serial data line of 12C
PWM4N 4 I/0 | Capture of external signal/Negative of PWM4 pulse output
PWM7_2 I/0 | Capture of external signal/Pulse output of PWM7
P3.4 I1/0 | Standard 10 port
TO [ TimerQ external input
T1CLKO O | Clock out of timer 1
23 17 MOSI 4 I/0 | Master Output/Slave Input of SPI
PWMA4P 4 I/0 | Capture of external signal/Positive of PWM4 pulse output
PWM8 2 I1/0 | Capture of external signal/Pulse output of PWM8
CMPO O | Output of comparator
SEG12 O | LED dirver
P5.0 I/0 | Standard 10 port
24 RxD3_2 I Input of UART3
TK8 I Touch key
P5.1 I/0 | Standard 10 port
25 TxD3 2 O | Transmit pin of UART 3
TK9 [ Touch key
P3.5 I/0 | Standard 1O port
T1 I Timerl external input
TOCLKO O | Clock out of timer 0
26 18 SS 4 I Slave selection of SPI (it is output with regard to master)
PWMFLT | Enhance PWMA external anomaly detection pin
PWMFLT2 | Enhance PWMB external anomaly detection pin
SEG13 O | LED dirver
P3.6 I/0 | Standard 10 port
INT2 [ External interrupt2
27 19 RxD 2 I Input of UART1
CMP- [ Negative input of comparator
SEG14 O | LED dirver
P3.7 I/0 | Standard 10 port
INT3 I External interrupt3
28 20 TXD_2 O | Transmit pin of UART 1
CMP+ I Positive input of comparator
SEG15 O | LED dirver
Pin number
LQFP48/Q | LQFP32/ name type description
FN48 QFN32
P4.1 I/0 | Standard 10 port
MISO 3 I/0 | Master lutput/Slave Onput of SPI
29 CMPQO 2 0 Output of comparator
PWMETI_3 I PWM external trigger input pin
SEG1 o) LED dirver
30 P4.2 I/0 | Standard IO port
WR 0 WRITE signal of external bus
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SEG2 0 LED dirver
P4.3 I/0 | Standard 10 port
31 RxD 4 [ Input of UART1
SCLK 3 I/0 | Serial Clock of SPI
SEG3 0 LED dirver
P4.4 I/0 | Standard 10 port
39 RD 0 READ signal of external bus
TxD 4 0 Transmit pin of UART 1
SEG4 0 LED dirver
P2.0 I/0 | Standard 10 port
A8 [ Address bus
33 21 PWM1P 2 I/0 | Capture of external signal/Positive of PWMA pulse output
PWM5 I/0 | Capture of external signal/Pulse output of PWM5
COMO 0 LED dirver
P2.1 I/0 | Standard 10 port
A9 I Address bus
34 22 PWMIN 2 I/0 | Capture of external signal/Negative of PWMA pulse output
PWM6 I/0 | Capture of external signal/Pulse output of PWM6
CcoM1 0 LED dirver
P2.2 I/0 | Standard 10 port
Al0 [ Address bus
35 93 SS 2 [ Slave selection of SPI (it is output with regard to master)
PWMZ2P 2 I/0 | Capture of external signal/Positive of PWMB pulse output
PWM7 I/0 | Capture of external signal/Pulse output of PWM7
COM2 0 LED dirver
P2.3 I/0 | Standard 10 port
All I Address bus
36 24 MOSI 2 I/0 | Master Output/Slave Input of SPI
PWM2N 2 I/0 | Capture of external signal/Negative of PWMB pulse output
PWM8 I/0 | Capture of external signal/Pulse output of PWMS8
COM3 0 LED dirver
P2.4 I/0 | Standard 10 port
Al2 I Address bus
37 25 MISO 2 I/0 | Master lutput/Slave Onput of SPI
SDA 2 I/0 | Serial data line of 12C
PWM3P_2 I/0 | Capture of external signal/Positive of PWM3 pulse output
COM4 0 LED dirver
P2.5 I/0 | Standard 10O port
Al3 I Address bus
38 2 SCLK 2 1/0 Serial Clock o_f SPI
SCL 2 I/0 | Serial Clock line of 12C
PWM3N_2 I/0 | Capture of external signal/Negative of PWM3 pulse output
COM5 0 LED dirver
Pin number
LQFP48/Q | LQFP32/Q name type description
FN48 FN32
P2.6 I1/0 | Standard 10 port
39 97 Al4 [ Address bus . _
PWM4P_2 1/0 | Capture of external signal/Positive of PWM4 pulse output
COM6 0 LED dirver
P2.7 I/O | Standard IO port
’ Al5 I Address bus
‘0 E PWM4N_2 I/0 | Capture of external signal/Negative of PWM4 pulse output
COoM7 0 LED dirver
41 P4.5 I/0 | Standard 10 port
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ALE O | Address Latch Enable signal
SEG5 0 LED dirver
P4.6 I/0 | Standard 10 port
42 RxD2 2 I Input of UART2
SEG6 0 LED dirver
P0.0 I/0 | Standard 10 port
ADO [ Address/data bus
ADC8 I ADC analog input 8
4 ’ RxD3 I Input of UART3
3 ? PWM5_3 1/0 | Capture of external signal/Pulse output of PWM5
T3 2 I Timer3 external input
TK12 I Touch key
SEGS8 O LED dirver
P0.1 I/0 | Standard 10 port
AD1 I Address/data bus
ADC9 I ADC analog input 9
44 30 TXD3 O | Transmit pin of UAR_T 3
PWM6 3 1/0 | Capture of external signal/Pulse output of PWM6
T3CLKO 2 0 Clock out of timer 3
TK13 I Touch key
SEG9 0 LED dirver
P0.2 I/0 | Standard 10 port
AD2 [ Address/data bus
ADC10 [ ADC analog input 10
45 31 RxD4 [ Input of UART4
PWM7 3 1/0 | Capture of external signal/Pulse output of PWM7
T4 2 [ Timer4 external input
TK14 I Touch key
SEG10 0 LED dirver
P0.3 I/0 | Standard 10 port
AD3 I Address/data bus
ADCI11 I ADC analog input 11
6 32 TxD4 O | Transmit pin of UART 4
PWMS8 3 I/0 | Capture o f external signal/Pulse output of PWM8
TACLKO 2 O | Clock out of timer 4
TK15 I Touch key
SEG11 0 LED dirver
P0.4 I/0 | Standard 10 port
47 AD4 [ Address/data bus
ADC12 [ ADC analog input 12
T3 [ Timer3 external input
48 P5.2 I/0 | Standard 10 port
RxD4 2 I Input of UART4

2.7 STC8H4K64TLCD-451-LQFP64/QFN64/LQFP48/QFN48

(Touch

key/LCD/RTC family)

2.7.1 Features and Price(Quasi 16-bit MCU with 16-bit hardware multiplier
and divider MDU16)

»  Selection and price (No external crystal and external reset required with 15 channels 12-bit ADC)
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» Core
v' Ultra-high speed 8051 Core with single clock per machine cycle, which is called 1T and the speed is about 12 times faster than
traditional 8051
v" Fully compatible instruction set with traditional 8051
v' 43 interrupt sources and 4 interrupt priority levels
v' Online debugging is supported
»  Operating voltage
v 19V~55V
»  Operating temperature
v’ -40°C~85°C(The chip is produced in -40°C~125°C process. Please refer to the description of the electrical characteristics
chapter for applications beyond the temperature range)
»  Flash memory
v' Up to 64Kbytes of Flash memory to be used to store user code
v' Configurable EEPROM size, 512bytes single page for being erased, which 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 special programmer is needed.
v' Online debugging with single chip is supported, and no special emulator is needed. The number of breakpoints is unlimited
theoratically.
» SRAM
v/ 128 bytes internal direct access RAM (DATA, use keyword data to declare in C language program)
v/ 128 bytes internal indirect access RAM (IDATA, use keyword idata to declare in C language program)
v' 4096 bytes internal extended RAM (internal XDATA, use keyword xdata to declare in C language program)
»  Clock
v' Internal high precise RC clock IRC(IRC for short, ranges from 4MHz to 45MHz), adjustable while ISP and can be divided to
lower frequency by user software, 100KHz for instance.
v' Error: 0.3% (at the temperature 25C)
v -1.35%~+1.30% temperature drift (at the temperature range of -40<C to +85<C)
v -0.76%~+0.98% temperature drift (at the temperature range of -20°C to 65C)
v"Internal 32KHz low speed IRC with large error
v' External crystal (4MHz~33MHz) and external clock
Users can freely choose the above 3 clock sources
»  Reset

v" Hardware reset
v' Power-on reset. Measured voltage is 1.69V~1.82V. (Effective when the chip does not enable the low voltage reset
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function)
The power-on reset voltage is a voltage range consisting of an upper limit voltage and a lower limit voltage. When the
operating voltage drops from 5V / 3.3V to the lower limit threshold voltage of the power-on reset, the chip is in a reset
state; when the voltage rises from OV to the upper threshold voltage of power-on reset, the chip is released from the reset
state.

v' Reset by reset pin. The default function of P5.4 is the 1/0O port. The P5.4 pin can be set as the reset pin while ISP
download. (Note: When the P5.4 pin is set as the reset pin, the reset level is low.)

v' Watch dog timer reset

v Low voltage detection reset. 4 low voltage detection levels are provided, 1.9V, 2.3V, 2.8V, 3.0V.
Each level of low-voltage detection voltage is a voltage range consisting of an upper limit voltage and a lower limit
voltage. When the operating voltage drops from 5V / 3.3V to the lower limit threshold voltage of low-voltage detection,
the low-voltage detection takes effect. When the voltage rises from 0V to the upper threshold voltage, the low voltage
detection becomes effective.

v' Software reset
v' Writing the reset trigger register using software

Interrupts

v 43 interrupt sources: INTO(Supports rising edge and falling edge interrupt), INT1(Supports rising edge and falling edge
interrupt), INT2(Supports falling edge interrupt only), INT3(Supports falling edge interrupt only), INT4(Supports falling edge
interrupt only), timer O, timer 1, timer 2, timer 3, timer 4, UART 1, UART 2, UART 3, UART 4, ADC, LVD, SPI, I?C,
comparator, PWMA, PWMB, RTC, TKS, P1, P2, P3, P4, P5, P6, P7, LCM driver, DMA receive and transmit interrupts of
UART 1, DMA receive and transmit interrupts of UART 2, DMA receive and transmit interrupts of UART 3, DMA receive
and transmit interrupts of UART 4, DMA interrupt of SPI, DMA interrupt of ADC, DMA interrupt of LCM driver and DMA
interrupt of memory-to-memory.

v' 4 interrupt priority levels

v' Interrupts that can wake up the CPU in clock stop mode: INTO(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), RXD(P3.0/P3.6/P1.6/P4.3), RXD2(P1.0/P4.6), RXD3(P0.0/P5.0),
RXD4(P0.2/P5.2), 12C_SDA(P1.4/P2.4/P3.3), SPI1_SS(P5.4/P2.2/P3.5), Comparator interrupt, LVD interrupt, Power-down
wake-up timer and interrupts of all 1/0 ports.

Dlgltal peripherals

AN

ANENEN

v

5 16-bit timers: timer0, timerl, timer2, timer3, timer4, where the mode 3 of timer 0 has the Non-Maskable Interrupt (NMI in
short) function. Mode 0 of timer 0 and timer 1 is 16-bit Auto-reload mode.
4 high speed UARTSs: UART1, UART2, UART3, UART4, whose maximum baudrate clock may be FOSC/4
8 channels/2 groups of enhanced PWM, which can realize control signals with dead time, and support external fault detection
function. In addition, supports 16-bit timers, 8 external interrupts, 8 external captures and pulse width measurement functions.
SPI: Master mode, slave mode or master/slave automatic switch mode are supported.

12C: Master mode or slave mode are supported.

MDU16: Hardware 16-bit Multiplier and Divider which supports 32-bit divided by 16-bit, 16-bit divided by 16-bit, 16-bit
multiplied by 16-bit, data shift, and data normalization operations.

RTC: Support year, month, day, hour, minute, second, sub-second (1/128 second). And supports clock interrupt and a set of
alarm clocks (Note: A version of the chip does not have this function)

1/0 port interrupt: All 1/0s support interrupts, each group of I/O interrupts has an independent interrupt entry address, all 1/0
interrupts can support 4 types interrupt mode: high level interrupt, low level interrupt, rising edge interrupt, falling edge
interrupt. Provides 4 levels of interrupt priority and supports power-down wake-up function.

DMA: support Memory-To-Memory, SPl, UARTITX/UARTIRX, UART2TX/UART2RX, UART3TX/UART3RX,
UART4TX/UART4RX, ADC(Automatically calculates the average of multiple ADC results), LCM

LCM (TFT color screen) dirver: support 8080 and 6800 interface, and support 8-bit and 16-bit data width (Note: A version of
the chip does not have this function)
8 bits 8080 data bus: 8 bits data lines (TDO~TD7), READ signael (TRD)c WRITE signal (TWR), RS line (TRS)

16 bits 8080 bus: 16 bits data lines (TDO~TD15), READ signael (TRD)c WRITE signal (TWR), RS line (TRS)
8 bits 6800 bus: 8 bits data lines (TDO~TD7), enable signal (TE) , READ and WRITE signal (TRW) , RS line (TRS)

16 bits 6800 bus: 16 bits data lines (TDO~TD15), enable signal (TE) , READ and WRITE signal (TRW) , RS line (TRS)
Note: If you use 8-bit data lines to control the TFT screen, you generally need TDO~D7, TRD/TWR/TRS, 11 data and
control lines, plus 2 common 1/Os to control chip selection and reset (many TFT color screen chip selections and reset
manufacturer has carried out automatic processing, does not need software control)
LCD dirver: support up to 4COM*40 SEGs and 8 levels grayscale adjustment

SNENENENEN

Analog peripherals

Ultra high speed ADC which supports 12-bit precision 15 channels (channel 0 to channel 14) analog-to-digital conversion. The
maximum speed can be 800K(800K ADC conversions per second)

v" ADC channel 15 is used to test the internal reference voltage. (The default internal reference voltage is 1.19V when the chip is
shipped)

v/ Comparator. A set of comparator (The CMP+ port and all ADC input ports can be selected as the positive terminal of the
comparator. So the comparator can be used as a multi-channel comparator for time division multiplexing)

v' Touch key: The microcontroller supports up to 16 touch keys. Every touch key can be enabled independently. The internal
reference voltage is adjustable with 4 levels. Charge and discharge time settings and internal working frequency settings are
flexible. The touch key supports wake-up CPU from low-power mode.

v" DAC: 8 channels advanced PWM timer can be used as 8 channels DAC

GPIO
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v" Upto 60 GPIOs: P0.0~P0.7, P1.0~P1.7(No P1.2), P2.0~P2.7, P3.0~P3.7, P4.0~P4.7, P5.0~P5.4, P6.0~P6.7, P7.0~P7.7

v' 4 modes for all GPIOs: quasi_bidirectional mode, push-pull outputmode, open drain mode, high-impedance input mode

v' Except for P3.0 and P3.1, all other 1/O ports are in a high-impedance state after power-on. User must set the I/O ports mode
before using them. In addition, the internal 4K pull-up resistor of every 1/0 can be enabled independently.

»  Package
v LQFP64 <12mm*12mm>, QFN64 <8mm*8mm>, LQFP48 <9mm*9mm>, QFN48 <6mm*6mm>
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2.7.2 Pinouts

SEG22/MISO_2/SDA_2/PWM3P_2/A12/P2.4 []
SEG21/SCLK_2/SCL_2/PWM3N_2/A13/P2.5 []
TK6/SEG20/PWM4P_2/A14/P2.6 [
TK7/SEG19/PWMAN_2/A15/P2.7 [

SEG3/PWM5_4/P7.4 [

SEG2/PWM6_4/P7.5 [

SEG1_2/PWM7_4/P7.6 [

SEGO_2/PWM8_4/P7.7 [

SEG18/ALE/P4.5 [

SEG17/RxD2_2/P4.6 [
TK12/SEG16/T3_2/PWMS5_3/RxD3/ADCS/ADO/PO.0 [
TK13/SEG15/T3CLKO_2/PWM6_3/TxD3/ADC9/AD1/P0.1 [
TK14/SEG14/T4_2/PWM7_3/RxD4/ADC10/AD2/P0.2 [
TK15/SEG13/TACLKO_2/PWM8_3/TxD4/ADC11/AD3/P0.3 [
SEG12/T3/ADC12/AD4/P0.4[—]

TK10/SEG11/RxD4_2/P5.2 []
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49 32 [ P5.0/RxD3_2/CMP+_2/COMO/TK8
50 31 [ 1 P3.4/TO/TICLKO/MOSI_4/PWM4P_4/PWM8_2/CMPO
51 30 [ P3.3/INT1/MISO_4/SDA_4/PWMA4N_4/PWM7_2
52 29 [ 1 P3.2/INTO/SCLK_4/SCL_4/PWMETI/PWMETI2
53 28 [ _1P3.1/TxD
54 27 [ P3.0/RxD/INT4
55 26 [ P6.7/PWM4N_3 meu-vee
56 LQFP64 25 |1 P6.6/PWM4P_3
57 24 ] P6.5/PWM3N_3
58 QFN64 23 [ P6.4/IPWM3P_3 zzuAL _loau
59 22 [ P4.0/MOSI_3 T T
60 21 [ Gnd/AGnd
61 20 [ ] ADC_VRef+
62 19 [] Vcc/Avee =
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SEG22/MISO_2/SDA_2/PWM3P_2/A12/P2.4 [ 37 24 [] P5.0/RxD3_2/CMP+_2/COMO/TK8
SEG21/SCLK_2/SCL_2/PWM3N_2/A13/P2.5 [] 38 23 [ P3.4/TO/TLCLKO/MOSI_4/PWM4P_4/PWM8_2/CMPO
TK6/SEG20/PWM4P_2/A14/P2.6 [] 39 22 [ P3.3/INTL/MISO_4/SDA_4/PWM4N_4/PWM7_2
TK7/SEG19/PWMA4N_2/A15/P2.7 ] 40 21 ] P3.2/INTO/SCLK_4/SCL_4/PWMETI/PWMETI2
SEG18/ALE/P4.5 [] 41 20 [ P3.1/TxD Meu-vee
SEG17/RxD2_2/P4.6 [ 42 LQFP48 19 [] P3.0/RxD/INT4 22 0.1u
TK12/SEG16/T3_2/PWM5_3/RxD3/ADC8/ADO/P0.0 [ 43 QFN48 18 [ P4.0/MOSI_3
TK13/SEG15T3CLKO_2/PWM6_3/TxD3/ADC9/AD1/P0.1 [] 44 17 [ Gnd/AGnd
TK14/SEG14/T4_2/PWM7_3/RxD4/ADC10/AD2/P0.2 [] 45 16 [ ADC_VRef+
TK15/SEG13/T4CLKO_2/PWM8_3/TxD4/ADC11/AD3/P0.3 [] 46 15 [ Vec/Avee =
SEG12/T3/ADC12/AD4/PO.A] 47 @ 14 ] P5.4/NRST/MCLKO/SS/SS_3/PWM2P/PWM6_2/ADC2/T2/TK2/ADC_ETR
TK10/SEG11/RxD4_2/P5.2 [] 48 13 TCapﬂ
HANMITONDOMN~N0OOO N
\ o
duububububoy o
MWQON~NO N YW ON®
WO OO AT o oo
ggggihaciadis
N ON~NOEdNSTIA ZM =
00000 0050
g s a i a
xo30IIx<<L=2=<
5003553558822
S000330227%93
0L u=22002
LWOSEZFFZWER X X
nyeERLLToLaysn
358089 O¥IQp
S8 BEE 28900
FEEYxEe 20083
g4 38 23329
8§ Ol o=y
ng Q8 S535320
S Sod oo9YLy
® XX wmuwgs
QO FF pogXa
w = = N4
o gex F
[
The download steps using ISP and notes are the same as the circumstances in 2.1.2.
Note:
1. Except for P3.0 and P3.1, all other 1/O ports are in high-impedance input state after power-on. User must
set the 1/0 port mode firstly when using 1/0.
2. All 1/0 ports can be set to quasi-bidirectional port mode, strong push-pull output mode, open-drain output

mode or high-impedance input mode. In addition, the internal 4K pull-up resistor of every 1/O can be enabled
independently.
3. When P5.4 is enabled as the reset pin, the reset level is low.
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2.7.3 RTC reference circuit diagram (No VBAT pin)
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2.7.4 Pin descriptions

Pin number
LQFP64/Q | LQFP48/Q name type description
FN64 FN48
P5.3 1/0 | Standard IO port
1 1 TxD4 2 O | Transmit pin of UART 4
SEG10 O | LCD driver SEG line
TK11 | Touch key
P0.5 1/0 | Standard 10 port
AD5 I Address/data bus
2 2 ADC13 | ADC analog input 13
T3CLKO O | Clock out of timer 3
SEG9 O | LCD driver SEG line
P0.6 1/0 | Standard 10 port
ADG6 I Address/data bus
3 3 ADC14 [ ADC analog input 14
T4 [ Timer4 external input
PWMFLT2 2 [ Enhance PWM external anomaly detection pin 2
SEGS8 O | LCD driver SEG line
P0.7 1/0 | Standard 10 port
4 4 AD7 I Address/data bus
TACLKO O | Clock out of timer 4
SEG7 O | LCD driver SEG line
P6.0 1/0 | Standard 10 port
5 PWM1P 3 1/0 | Capture of external signal/Positive of PWMA pulse output
SEG36 O | LCD driver SEG line
P1.1 1/0 | Standard 10 port
6 PWMIN 3 1/0 | Capture of external signal/Negative of PWMA pulse output
SEG37 O | LCD driver SEG line
P6.2 1/0 | Standard 10 port
7 ADC6 | ADC analog input 6
PWM2P 3 1/0 | Capture of external signal/Positive of PWMB pulse output
SEG38 O | LCD driver SEG line
P6.3 1/0 | Standard 10 port
8 ADC7 | ADC analog input 7
PWM2N 3 1/0 | Capture of external signal/Negative of PWMB pulse output
SEG39 O | LCD driver SEG line
P1.0 1/0 | Standard 10 port
ADCO [ ADC analog input 0
9 5 PWM1P 1/0 | Capture of external signal/ Positive of PWMA pulse output
RxD2 [ Input of UART2
SEG6 O | LCD driver SEG line
TKO [ Touch key
P1.1 1/0 | Standard 10 port
ADC1 [ ADC analog input 1
10 6 PWMIN 1/0 | Capture of external signal/ Negative of PWMB pulse output
TxD2 I Input of UART 2
SEG5 O | LCD driver SEG line
TK1 [ Touch key
P4.7 1/0 | Standard 10 port
11 7 TxD2_ 2 | Transmit pin of UART 2
SEG4 O | LCD driver SEG line
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Pin number
LQFP64/Q | LQFP48/Q name type description
FN64 FN48
P1.4 I/0 | Standard IO port
ADC4 I ADC analog input 4
PWM3P I/0 | Capture of external signal/Positive of PWM3 pulse output
12 8 MISO I/0 | Master Input /Slave Output of SPI
SDA I/0 | Serial data line of 12C
SEG1 0 LCD driver SEG line
TK4 I Touch key
P1.5 I/0 | Standard IO port
ADC5 [ ADC analog input 5
PWM3N 1/0 | Capture of external signal/Negative of PWM3 pulse output
13 9 SCLK I/0 | Serial Clock of SPI
SCL /O | Serial Clock line of 12C
SEGO0 0 LCD driver SEG line
TK5 I Touch key
P1.6 I/0 | Standard 10 port
RxD 3 I Input of UART1
14 10 PWMA4P I/0 | Capture of external signal/Positive of PWM4 pulse output
MCLKO 2 0 Main clock output
XTALO 0 Connect to external oscillator
P1.7 I/0 | Standard 10 port
TxD 3 0 Transmit pin of UART 1
15 11 PWM4N I/0 | Capture of external signal/Negative of PWM4 pulse output
PWM5 2 I/0 | Capture of external signal/Pulse output of PWM5
XTALI [ Connect to external oscillator
P1.3 I/0 | Standard IO port
ADC3 | ADC analog input 3
16 1 MOSI I/0 | Master Output/Slave Input of SPI
PWM2N I/0 | Capture of external signal/Negative of PWM2 pulse output
T2CLKO @] Clock out of timer 2
TK3 | Touch key
17 13 TCAP I Charge and discharge capacitance of Touch key
P5.4 I/0 | Standard IO port
NRST I Reset pin
MCLKO 0 Main clock output
SS 3 I Slave selection of SPI (it is output with regard to master)
SS I Slave selection of SPI (it is output with regard to master)
18 14 PWM2P I/0 | Capture of external signal/Positive of PWM2 pulse output
PWM6 2 I/0 | Capture of external signal/Pulse output of PWM6
T2 | Timer2 external input
ADC2 I ADC analog input 2
TK2 I Touch key
ADC ETR I ADC external trigger pin
19 15 \Vce Vcc | Power Supply
AVcc Vcc | ADC Power Supply
20 16 ADC_VRef | Reference voltage pin of ADC, which can be directly connected to the
+ VCC of the MCU when the requirements are not high
21 17 Gnd Gnd | Ground
AGnd Gnd | ADC Ground
Pin number name type description
LQFP64/QFN64 LQFP48/QFN48
29 18 P4.0 I/0 | Standard 10 port
MOSI 3 I/0 | Master Output/Slave Input of SPI
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23 P6.4 I/0 | Standard 10 port
PWM3P 3 I/0 | Capture of external signal/Positive of PWM3 pulse output
24 P6.5 I/0 | Standard 10 port
PWM3N_3 I/0 | Capture of external signal/Negative of PWM3 pulse output
25 P6.6 I/0 | Standard 10 port
PWM4P 3 O | Capture of external signal/Positive of PWM4 pulse output
o6 P6.7 I/0 | Standard IO port
PWM4N_3 I/0 | Capture of external signal/Negative of PWM4 pulse output
P3.0 I1/0 | Standard 10 port
27 19 RxD I Input of UART1
INT4 [ External interrupt 4
28 20 P3.1 110 Standarq IQ port
TxD O | Transmit pin of UART 1
P3.2 I1/0 | Standard 10 port
INTO [ External interruptO
29 21 SCLK 4 110 Serial Clock qf SPI
SCL 4 1/0 | Serial Clock line of 12C
PWMETI [ PWM external trigger input pin
PWMET?2 | PWM external trigger input pin 2
P3.3 I/0 | Standard 10 port
INT1 | External interruptl
30 29 MISO 4 I/0 | Master lutput/Slave Onput of SPI
SDA 4 I/0 | Serial data line of 12C
PWMA4N 4 I/0 | Capture of external signal/Negative of PWM4 pulse output
PWM7_2 I/0 | Capture of external signal/Pulse output of PWM7
P3.4 I/O | Standard IO port
T0 [ TimerQ external input
T1CLKO O | Clock out of timer 1
31 23 MOSI 4 /0 | Master Output/Slave Input of SPI
PWM4P 4 I/0 | Capture of external signal/Positive of PWM4 pulse output
PWMS8 2 I/0 | Capture of external signal/Pulse output of PWM8
CMPO O | Output of comparator
P5.0 I/0 | Standard 10 port
RxD3 2 I lutput of UART 3
32 24 CMP+ 2 | Positive input of comparator
COMO O | LCD driver COM line
TK8 I Touch key
P5.1 I/0 | Standard 10 port
TxD3 2 O | Transmit pin of UART 3
33 25 CMP+ 3 [ Positive input of comparator
CoM1 O | LCD driver COM line
TK9 [ Touch key
Pin number
LQFP64/Q | LQFP48/Q name type description
FN64 FN48
P3.5 I/0 | Standard IO port
T1 | Timerl external input
TOCLKO O] Clock out of timer 0
34 26 SS 4 [ Slave selection of SPI (it is output with regard to master)
PWMFLT I Enhance PWMA external anomaly detection pin
PWMFLT?2 [ Enhance PWMB external anomaly detection pin
COM2 o) LCD driver COM line
P3.6 I/0 | Standard IO port
35 27 INT2 I External interrupt2
RxD_2 I Input of UART1
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CMP- | Negative input of comparator
COM3 ) LCD driver COM line
P3.7 I/0 | Standard 10 port
INT3 [ External interrupt3
36 28 TxD 2 0 Transmit pin of UART 1
CMP+ [ Positive input of comparator
SEG31 0 LCD driver SEG line
37 P7.0 I/0 | Standard IO port
SEG35 ) LCD driver SEG line
38 P7.1 I/0O | Standard IO port
SEG34 @) LCD driver SEG line
39 P7.2 I/0 | Standard IO port
SEG33 ) LCD driver SEG line
P7.3 I/0 | Standard 1O port
40 PWMETI_3 [ Enhance PWMA external trigger input pin
SEG32 0 LCD driver SEG line
P4.1 I/0 | Standard IO port
MISO 3 I/0 | Master lutput/Slave Onput of SPI
41 29 CMPO 2 O Output of comparator
PWMETI 2 | PWM external trigger input pin
SEG30 O LCD driver SEG line
P4.2 I/0 | Standard IO port
42 30 WR 0 WRITE signal of external bus
SEG29 O] LCD driver SEG line
P4.3 I/0 | Standard 10 port
43 31 RxD_4 | Input of UART1
SCLK 3 I/0 | Serial Clock of SPI
SEG28 @) LCD driver SEG line
P4.4 I/0 | Standard 10 port
44 32 RD 0 READ signal of external bus
XD _4 0 Transmit pin of UART 1
SEG27 @) LCD driver SEG line
P2.0 I/0 | Standard 10 port
A8 I Address bus
45 33 PWM1P 2 I/0 | Capture of external signal/Positive of PWMA pulse output
PWMb5 I/0 | Capture of external signal/Pulse output of PWM5
SEG26 @) LCD driver SEG line
P2.1 I/0 | Standard 10 port
A9 I Address bus
46 34 PWMIN_2 I/0 | Capture of external signal/Negative of PWMA pulse output
PWM6 I/0 | Capture of external signal/Pulse output of PWM6
SEG25 O] LCD driver SEG line
Pin number
LQFP64/Q | LQFP48/Q name type description
FN64 FN48
P2.2 I/0 | Standard 10 port
Al0 I Address bus
SS 2 | Slave selection of SPI (it is output with regard to master)
0 = PWM2P_2 I/0 | Capture of external signal/Positive of PWMB pulse output
PWM7 I/0 | Capture of external signal/Pulse output of PWM7
SEG24 O | LCD driver SEG line
P2.3 I/0 | Standard 10 port
All I Address bus
48 36 MOSI 2 I1/0 | Master Output/Slave Input of SPI
PWM2N_2 I/0 | Capture of external signal/Negative of PWMB pulse output
PWM8 I/0 | Capture of external signal/Pulse output of PWM8
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SEG23 0 LCD driver SEG line
P2.4 I/0 | Standard 10 port
Al2 I Address bus
49 37 MISO 2 I1/0 | Master lutput/Slave Onput of SPI
SDA 2 I/0 | Serial data line of 12C
PWM3P_2 I/0 | Capture of external signal/Positive of PWM3 pulse output
SEG22 @) LCD driver SEG line
P2.5 I/0 | Standard 10 port
Al3 I Address bus
SCLK 2 1/0 | Serial Clock of SPI
>0 38 SCL 2 1/0 | Serial Clock line of 12C
PWM3N_2 1/0 | Capture of external signal/Negative of PWM3 pulse output
SEG21 0 LCD driver SEG line
P2.6 I/0 | Standard 10 port
Al4 I Address bus
51 39 PWM4P 2 I/0 | Capture of external signal/Positive of PWM4 pulse output
SEG20 O | LCD driver SEG line
TK6 I Touch key
P2.7 I/0 | Standard 10 port
Al5 [ Address bus
52 40 PWMA4N 2 I1/0 | Capture of external signal/Negative of PWM4 pulse output
SEG19 0 LCD driver SEG line
TK7 [ Touch key
P7.4 I/0 | Standard 10 port
53 PWMS5 4 I/0 | Capture of external signal/Pulse output of PWM5
SEG3 0 LCD driver SEG line
P7.5 I/0 | Standard 10 port
54 PWM6 4 I/0 | Capture of external signal/Pulse output of PWM6
SEG2 0 LCD driver SEG line
P7.6 I/0 | Standard 10 port
55 PWM7_4 /0 | Capture of external signal/Pulse output of PWM7
SEG1 2 0 LCD driver SEG line
P7.7 I/0 | Standard 10 port
56 PWMS8 4 I/0 | Capture of external signal/Pulse output of PWM8
SEGO 2 O LCD driver SEG line
P4.5 I/0 | Standard IO port
57 41 ALE O | Address Latch Enable signal
SEG18 0 LCD driver SEG line
Pin number
LQFP64/Q | LQFP48/Q name type description
FN64 FN48
P4.6 I/O | Standard IO port
58 42 RxD2_2 I Input of UART2
SEG17 o] LCD driver SEG line
P0.0 I/0 | Standard 10 port
ADO [ Address/data bus
ADC8 [ ADC analog input 8
59 43 RxD3 I Input of UART3
PWMS5 3 I/0 | Capture of external signal/Pulse output of PWM5
T3 2 [ Timer3 external input
SEG16 0 LCD driver SEG line
TK12 [ Touch key
P0.1 I/0 | Standard 10 port
60 m AD1 I Address/data_bus
ADC9 I ADC analog input 9
TxD3 O | Transmit pin of UART 3
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PWM6 3 I/0 | Capture of external signal/Pulse output of PWM6
T3CLKO 2 0 Clock out of timer 3
SEG15 O | LCD driver SEG line
TK13 I Touch key
P0.2 I/0 | Standard 10 port
AD2 I Address/data bus
ADC10 I ADC analog input 10
RxD4 [ Input of UART4
61 45 PWM7_3 I/0 | Capture of external signal/Pulse output of PWM7
T4 2 I Timer4 external input
SEG14 0 LCD driver SEG line
TK14 I Touch key
P0.3 I/0 | Standard IO port
AD3 I Address/data bus
ADC11 I ADC analog input 11
62 46 TxD4 O | Transmit pin of UART 4
PWMS8 3 I/0 | Capture o f external signal/Pulse output of PWM8
TACLKO 2 O | Clock out of timer 4
SEG13 O | LCD driver SEG line
TK15 I Touch key
P0.4 I/0 | Standard 10 port
AD4 I Address/data bus
63 47 ADC12 [ ADC analog input 12
T3 [ Timer3 external input
SEG12 O | LCD driver SEG line
P5.2 I/0 | Standard IO port
64 48 RxD4 2 I Input of UART4
SEG11 O | LCD driver SEG line
TK10 I Touch key

2.8 STC8H1KO8TR-36l-TSSOP20/QFN20(Touch key/RTC family)

2.6.1 Features and Price(Quasi 16-bit MCU with 16-bit hardware multiplier

and divider MDU16)

»  Selection and price (No external cr

stal and external reset required with 15 channels 12-bit ADC
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»  Core

v" Ultra-high speed 8051 Core with single clock per machine cycle, which is called 1T and the speed is about 12 times faster than
traditional 8051

Fully compatible instruction set with traditional 8051

29 interrupt sources and 4 interrupt priority levels

Online debugging is supported

AN

»  Operating voltage
v 19V~55V

»  Operating temperature
v’ -40°C~85°C(The chip is produced in -40°C ~125°C process. Please refer to the description of the electrical characteristics
chapter for applications beyond the temperature range)

»  Flash memory
v' Up to 17Kbytes of Flash memory to be used for storing user code
v' Configurable EEPROM size, 512bytes single page for being erased, which 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 special programmer is needed.
v' Online debugging with single chip is supported, and no special emulator is needed. The number of breakpoints is unlimited
theoratically.

» SRAM
v/ 128 bytes internal direct access RAM (DATA, use keyword data to declare in C language program)
v/ 128 bytes internal indirect access RAM (IDATA, use keyword idata to declare in C language program)
v/ 1024 bytes internal extended RAM (internal XDATA, use keyword xdata to declare in C language program)

»  Clock

v'Internal high precise RC clock IRC(IRC for short, ranges from 4MHz to 36MHz), adjustable while ISP and can be divided to
lower frequency by user software, 100KHz for instance.
V' Error: £0.3% (at the temperature 25°C)
v -1.35%~+1.30% temperature drift (at the temperature range of -40<C to +85<C)
v -0.76%~+0.98% temperature drift (at the temperature range of -20°C to 65C)

v' Internal 32KHz low speed IRC with large error

v' External crystal (4MHz~33MHz) and external clock
Users can freely choose the above 3 clock sources

»  Reset
v" Hardware reset
v' Power-on reset. Measured voltage is 1.69V~1.82V. (Effective when the chip does not enable the low voltage reset
function)
The power-on reset voltage is a voltage range consisting of an upper limit voltage and a lower limit voltage. When the
operating voltage drops from 5V / 3.3V to the lower limit threshold voltage of the power-on reset, the chip is in a reset
state; when the voltage rises from OV to the upper threshold voltage of power-on reset, the chip is released from the reset
state.
v' Reset by reset pin. The default function of P5.4 is the I/O port. The P5.4 pin can be set as the reset pin while ISP
download. (Note: When the P5.4 pin is set as the reset pin, the reset level is low.)
v' Watch dog timer reset
v Low voltage detection reset. 4 low voltage detection levels are provided, 1.9V, 2.3V, 28V, 3.0V.
Each level of low-voltage detection voltage is a voltage range consisting of an upper limit voltage and a lower limit
voltage. When the operating voltage drops from 5V / 3.3V to the lower limit threshold voltage of low-voltage detection,
the low-voltage detection takes effect. When the voltage rises from 0V to the upper threshold voltage, the low voltage
detection becomes effective.
v' Software reset
v/ Writing the reset trigger register using software

> Interrupts
v 29 interrupt sources: INTO(Supports rising edge and falling edge interrupt), INT1(Supports rising edge and falling edge
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s

interrupt), INT2(Supports falling edge interrupt only), INT3(Supports falling edge interrupt only), INT4(Supports falling edge
interrupt only), timer O, timer 1, timer 2, UART 1, UART 2, ADC, LVD, SPI, I2C, comparator, P’WMA, PWMB, RTC, TKS,
P1, P3, P5, DMA receive and transmit interrupts of UART 1, DMA receive and transmit interrupts of UART 2, DMA interrupt
of SPI, DMA interrupt of ADC and DMA interrupt of memory-to-memory.

4 interrupt priority levels

Interrupts that can wake up the CPU in clock stop mode: INTO(P3.2), INT1(P3.3), INT2(P3.6), INT3(P3.7), INT4(P3.0),
TO(P3.4), T1(P3.5), T2(P1.2), RXD(P3.0/P3.6/P1.6/P4.3), RXD2(P1.0/P4.6), 12C_SDA(P1.4/P2.4/P3.3),
SPI_SS(P5.4/P2.2/P3.5), Comparator interrupt, LVD interrupt, Power-down wake-up timer and interrupts of all 1/0 ports.

Dlgltal peripherals

AN

SNANEN

v

3 16-bit timers: timer0, timerl, timer2, where the mode 3 of timer 0 has the Non-Maskable Interrupt (NMI in short) function.
Mode 0 of timer 0 and timer 1 is 16-bit Auto-reload mode.

2 high speed UARTSs: UART1, UART2, whose maximum baudrate clock may be FOSC/4

8 channels/2 groups of enhanced PWM, which can realize control signals with dead time, and support external fault detection
function. In addition, supports 16-bit timers, 8 external interrupts, 8 external captures and pulse width measurement functions.
SPI: Master mode, slave mode or master/slave automatic switch mode are supported.

I2C: Master mode or slave mode are supported.

MDU16: Hardware 16-bit Multiplier and Divider which supports 32-bit divided by 16-bit, 16-bit divided by 16-bit, 16-bit
multiplied by 16-bit, data shift, and data normalization operations.

RTC: Support year, month, day, hour, minute, second, sub-second (1/128 second). And supports clock interrupt and a set of
alarm clocks (Note: A version of the chip does not have this function)

1/0 port interrupt: All 1/0s support interrupts, each group of 1/O interrupts has an independent interrupt entry address, all 1/0
interrupts can support 4 types interrupt mode: high level interrupt, low level interrupt, rising edge interrupt, falling edge
interrupt. Provides 4 levels of interrupt priority and supports power-down wake-up function.

DMA: support Memory-To-Memory, SPI, UART1TX/UART1RX, UART2TX/UART2RX, ADC(Automatically calculates the
average of multiple ADC results)

Analog peripherals

Ultra high speed ADC which supports 12-bit precision 15 channels (channel 0 to channel 14) analog-to-digital conversion. The
maximum speed can be 800K(800K ADC conversions per second)

v" ADC channel 15 is used to test the internal reference voltage. (The default internal reference voltage is 1.19V when the chip is
shipped)

v' Comparator. A set of comparator (The CMP+ port and all ADC input ports can be selected as the positive terminal of the
comparator. So the comparator can be used as a multi-channel comparator for time division multiplexing)

v' Touch key: The microcontroller supports up to 16 touch keys. Every touch key can be enabled independently. The internal
reference voltage is adjustable with 4 levels. Charge and discharge time settings and internal working frequency settings are
flexible. The touch key supports wake-up CPU from low-power mode.

v" DAC: 8 channels advanced PWM timer can be used as 8 channels DAC

GPIO

v" Upto 16 GPIOs: P1.0~P1.7(No P1.2), P3.0~P3.7, P5.4

v' 4 modes for all GPIOs: quasi_bidirectional mode, push-pull outputmode, open drain mode, high-impedance input mode

v' Except for P3.0 and P3.1, all other 1/O ports are in a high-impedance state after power-on. User must set the I/O ports mode
before using them. In addition, the internal 4K pull-up resistor of every 1/0 can be enabled independently.

Package

v’ TSSOP20, QFN20
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2.8.2 Pinouts

TK4/SDA/MISO/PWM3P/ADC4/P1.4 [
TK5/SCL/SCLK/PWM3N/ADC5/P1.5 [
TK6/XTALO/MCLKO_2/RxD_3/PWM4P/ADC6/P1.6 [ |
TK7/XTALI/PWM5_2/TxD_3/PWM4N/ADC7/P1.7 []
TK3/CMPO_2/T2CLKO/MOSI/PWM2N/ADC3/P1.3 []

TCap [
ADC_ETR/TK2/T2/ADC2/PWM6_2/PWM2P/SS/IMCLKO/NRST/P5.4 []

MCU-VCC Vce/AVee [
22u 0.1u ADC_VRef+ []

©oO~NOUI_WN P

[
o

02dOSSL

20 [] P1.1/ADC1/TXxD2/PWMI1N/CMP+_3/TK1

19 [] P1.0/ADCO/RXD2/PWM1P/CMP+_2/TKO

18 [] P3.7/INT3/TxD_2/CMP+/TK15

17 [ P3.6/ADC14/INT2/RxD_2/CMP-/TK14

16 [ P3.5/ADC13/T1/TOCLKO/SS_4/PWMFLT/PWMFLT2/TK13

15 [] P3.4/ADC12/T0/T1CLKO/MOSI_4/PWM4P_2/PWM8_2/CMPO/TK12
14 [ P3.3/ADC11/INT1/MISO_4/SDA_4/PWM4N_2/PWM7_2/TK11

13 [ P3.2/ADC10/INTO/SCLK_4/SCL_4/PWMETI/PWMETI2/TK10
12 [ P3.1/ADCY/TXD/TK9
11 [] P3.0/ADC8/RXD/INT4/TK8

—%r Gnd/AGnd [

Note:

1. ADC's external reference power supply pin ADC_VRef+ must not
be floating. It must be connected to an external reference power
supply or directly connected to Vcc.

2. If USB download is not required, P3.0/P3.1/P3.2 cannot be at low
level at the same time when the chip is reset.

The download steps using ISP and notes are the same as the circumstances in 2.1.2.
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2.8.3 Pin descriptions

Pin number

TSSOPZ0 OFNZ0 name type description
P1.4 1/0 Standard 10 port
ADC4 [ ADC analog input 4
1 18 PWM3P 1/0 Capture of external signal/Positive of PWM3 pulse output
MISO 1/0 Master lutput/Slave Onput of SPI
SDA 110 Serial data line of 12C
TK4 I Touch key
P1.5 1/0 Standard 10 port
ADC5 | ADC analog input 5
2 19 PWM3N 1/0 Capture of external signal/Negative of PWM3 pulse output
SCLK 1/0 Serial Clock of SPI
SCL 1/0 Serial Clock line of 12C
TK5 I Touch key
P1.6 1/0 Standard 10 port
ADC6 [ ADC analog input 6
RxD_3 | Input of UART 1
3 20 PWM4P 1/0 Capture of external signal/Positive of PWM4 pulse output
MCLKO_2 ) Main clock output
XTALO ) Connect to external oscillator
TK6 [ Touch key
P1.7 1/0 Standard 10 port
ADCY [ ADC analog input 7
TxD_3 ) Transmit pin of UART 1
4 1 PWM4N 1/0 Capture of external signal/Negative of PWM4 pulse output
PWM5 2 1/0 Capture of external signal/Pulse output of PWM5
XTALI I Connect to external oscillator
TK7 | Touch key
P1.3 1/0 Standard 10 port
ADC3 | ADC analog input 3
MOSI 1/0 Master Output/Slave Input of SPI
5 2 PWM2N 1/0 Capture of external signal/Negative of PWMZ2 pulse output
T2CLKO ) Clock out of timer 2
CMPOQO _2 @] Output of comparator
TK7 | Touch key
6 3 TCAP | Charge and discharge capacitance of Touch key
P5.4 1/0 Standard 10 port
NRST [ Reset pin (low level reset)
MCLKO ) Main clock output
SS [ Slave selection of SPI (it is output with regard to master)
7 4 PWM2P 1/0 Capture of external signal/Positive of PWM2 pulse output
PWM6_2 1/0 Capture of external signal/Pulse output of PWM6
T2 [ Timer2 external input
ADC2 [ ADC analog input 2
TK2 [ Touch key
ADC ETR | ADC external trigger pin
8 5 Vce Vce Power Supply
AVcc Vcce ADC Power Supply

-94-




STC8H Series Manual

Pin number

——7 QFNZ0 name type description
Reference voltage pin of ADC, which can be directly connected to
9 6 ADC_VRef+ ! the VCC of the MCU when the requirements are not high
10 - Gnd Gnd Ground
AGnd Gnd ADC Ground
P3.0 110 Standard 10 port
RxD [ Input of UART1
11 8 INT4 [ External interrupt4
ADC8 [ ADC analog input 8
TK8 [ Touch key
P3.1 1/10 Standard 10 port
12 9 XD 0 Transmit pin of UART 1
ADC9 I ADC analog input 9
TK9 I Touch key
P3.2 110 Standard 10 port
INTO [ External interrupt0
SCLK 4 1/0 Serial Clock of SPI
13 10 SCL 4 110 Serial Clock Iine_of IZQ _
PWMETI [ PWM external trigger input pin
PWMET?2 [ PWM external trigger input pin 2
ADC10 [ ADC analog input 10
TK10 [ Touch key
P3.3 1/0 Standard 10 port
INT1 | External interruptl
MISO 4 1/0 Master lutput/Slave Onput of SPI
14 1 SDA 4 1/0 Serial data line of 12C
PWM4N 4 110 Capture of external signal/Negative of PWM4 pulse output
PWM7 2 1/0 Capture of external signal/Pulse output of PWM7
ADC11 | ADC analog input 11
TK11 I Touch key
P3.4 110 Standard 10 port
TO I Timer0 external input
T1CLKO ) Clock out of timer 1
MOSI 4 110 Master Output/Slave Input of SPI
15 12 PWM4P 4 1/0 Capture of external signal/Positive of PWM4 pulse output
PWMS8 2 110 Capture of external signal/Pulse output of PWM8
CMPO 0 Output of comparator
ADC12 [ ADC analog input 12
TK12 [ Touch key
P3.5 I/0 Standard 10 port
T1 | Timerl external input
TOCLKO (@) Clock out of timer 0
- - SS 4 | Slave selection of SPI (it is output with regard to master)
PWMFLT I Enhance PWMA external anomaly detection pin
PWMFLT2 | Enhance PWMB external anomaly detection pin
ADC13 | ADC analog input 13
TK13 I Touch key
HaulnhnE name type description
TSSOP20 QFN20
17 14 P3.6 I/0 | Standard 10 port
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INT2 [ External interrupt2
RxD 2 I Input of UART1
CMP- [ Negative input of comparator
ADC14 [ ADC analog input 14
TK14 I Touch key
P3.7 I/0 | Standard 10 port
INT3 | External interrupt3
18 15 XD 2 O | Transmit pin of UART 1
CMP+ I Positive input of comparator
TK15 I Touch key
P1.0 I/0 | Standard 10 port
ADCO [ ADC analog input 0
19 16 PWM1P I1/0 | Capture of external signal/ Positive of PWMA pulse output
RxD2 I Input of UART?2
TKO I Touch key
CMP+ 2 [ Positive input of comparator
P1.1 I/0 | Standard 10 port
ADC1 I ADC analog input 1
20 17 PWMIN 1/0 | Capture of external signal/ Negative of PWMA pulse output
TxD2 I Transmit pin of UART 2
TK1 I Touch key
CMP+ 3 I Positive input of comparator
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2.9 STC32G12K128-LQFP64/48/32,PDIP40 (New product notice)

2.9.1 Features and Price

»  Selection and price (No external crystal and external reset required with 15 channels 12-bit ADC)
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» Core
v' Ultra-high speed 32-bit 8051 Core with single clock per machine cycle, which is called 1T and the speed is about 70 times
faster than traditional 8051
v 49 interrupt sources and 4 interrupt priority levels
v' Online debugging is supported
»  Operating voltage
v 19V~55V
v' Built-in LDO
»  Operating temperature
v -40C~85C
»  Flash memory
v' Up to 128Kbytes of Flash memory to be used for storing user code
v' Configurable EEPROM size, 512bytes single page for being erased, which 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 special programmer is needed.
v" Online debugging with single chip is supported, and no special emulator is needed. The number of breakpoints is unlimited
theoratically.
v" Support hardware emulation of SWD interface (requires STC-USB Link1 tool)
» SRAM
v' 4K bytes internal SRAM (EDATA)
v' 8K bytes internal extended RAM (internal XDATA
Notes on using xdata:
When defining variables, single-byte variables can be defined in xdata, and multi-byte (2-byte, 4-byte) variables need to be
defined in edata.
»  Clock
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v"Internal high precise RC clock IRC(IRC for short), adjustable while ISP and can be divided to lower frequency by user
software.
V' Error: £0.3% (at the temperature 25°C)
v -1.35%~+1.30% temperature drift (at the temperature range of -40<C to +85<C)
v’ -0.76%~+0.98% temperature drift (at the temperature range of -20°C to 65C)
v" Internal 32KHz low speed IRC with large error
v' External crystal (4MHz~33MHz) and external clock
v' Internal PLL output clock
Users can freely choose the above 4 clock sources

Reset
v' Hardware reset
v/ Power-on reset. Measured voltage is 1.7V~1.9V. (Effective when the chip does not enable the low voltage reset function)
v' Reset by reset pin. The default function of P5.4 is the I/O port. The P5.4 pin can be set as the reset pin while ISP
download. (Note: When the P5.4 pin is set as the reset pin, the reset level is low.)
v/ Watch dog timer reset
v' Low voltage detection reset. 4 low voltage detection levels are provided, 2.0V, 2.3V, 2.7V, 3.0V.
v' Software reset
v' Writing the reset trigger register using software

Interrupts

v 49 interrupt sources: INTO, INT1, INT2, INT3, INT4, timer 0, timer 1, timer 2, timer 3, timer 4, USART1, USART2,
UART 3, UART 4, ADC, LVD, SPI, I?C, comparator, PWMA, PWMB, USB, CAN, CAN2, LIN, LCMIF color screen
interface, RTC, all 1/O interrupts (8 groups), DMA receive and transmit interrupts of USART 1, DMA receive and transmit
interrupts of USART 2, DMA receive and transmit interrupts of UART 3, DMA receive and transmit interrupts of UART 4,
DMA interrupt of 12C, DMA interrupt of SPI, DMA interrupt of ADC, DMA interrupt of LCD driver and DMA interrupt of
memory-to-memory.

v' 4interrupt priority levels

Digital peripherals

v' 5 16-bit timers: timer0Q, timerl, timer2, timer3, timer4, where the mode 3 of timer 0 has the Non-Maskable Interrupt (NMI in
short) function. Mode 0 of timer 0 and timer 1 is 16-bit Auto-reload mode.

v' 2 high speed USARTs: USART1, USART2, whose maximum baudrate clock may be FOSC/4. The following modes are

supported, synchronous serial port mode, asynchronous serial port mode, SPl1 mode, LIN mode, infrared mode (IrDA), smart

card mode (I1SO7816)

2 high speed UARTSs: UART3, UART4, whose maximum baudrate clock may be FOSC/4

2 groups of enhanced PWM, which can realize 8 channels(4 groups complementary symmetry) control signals with dead time,

and support external fault detection function.

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

I2C: Master mode or slave mode are supported.

ICE: Hardware support emulation.

RTC: Support year, month, day, hour, minute, second, sub-second (1/128 second). And supports clock interrupt and a set of

alarm clocks.

USB: USB2.0/USB1.1 compatible with full-speed USB, 6 bidirectional endpoints, support 4 endpoint transfer modes (control

transfer, interrupt transfer, bulk transfer and isochronous transfer), each endpoint has a 64-byte buffer.

CAN: Two independent CAN 2.0 control units.

LIN: An independent LIN control unit (supports versions 1.3 and 2.1), USART1 and USART2 can support two sets of LIN.

MDU32: Hardware 32-bit Multiplier and Divider which supports 32-bit divided by 32-bit, 32-bit multiplied by 32-bit operations.

1/0 port interrupt: All 1/Os support interrupts, each group of 1/0 interrupts has an independent interrupt entry address, all 1/0

interrupts can support 4 types interrupt mode: high level interrupt, low level interrupt, rising edge interrupt, falling edge

interrupt. Provides 4 levels of interrupt priority and supports power-down wake-up function.

LCD dirver: support 8080 and 6800 interface, and support 8-bit and 16-bit data width.

DMA: Support SPI shift to receive data to memory, SPI shift to send data from memory, 12C send data from memory, 12C

receive data to memory, USART 1/2 and UART 3/4 receive data to memory, USART 1/2 and UART 3/4 send data from

memory, ADC automatically sample data to memory (calculate average value at the same time), LCD driver send data from

memory, and copy data from memory to memory

v' Hardware digital ID: support 32 bytes

AN NE NN NN

ANENENEN

s

Analog peripherals

v/ Ultra high speed ADC which supports 12-bit precision 15 channels (channel 0 to channel 14) analog-to-digital conversion.
ADC channel 15 is used to test the internal reference voltage. (The default internal reference voltage is 1.19V when the chip is
shipped, the error is 4-1%)

v/ Comparator. A set of comparator

GPIO

v" Upto 60 GPIOs: P0.0~P0.7, P1.0~P1.7(No P1.2), P2.0~P2.7, P3.0~P3.7, P4.0~P4.7, P5.0~P5.4, P6.0~P6.7, P7.0~P7.7

v' 4 modes for all GPIOs: quasi_bidirectional mode, push-pull outputmode, open drain mode, high-impedance input mode

v" Except for P3.0 and P3.1, all other 1/O ports are in a high-impedance state after power-on. User must set the I/O ports mode
before using them. In addition, the internal 4K pull-up resistor of every 1/0 can be enabled independently.

Package
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v' LQFP64, LQFP48, LQFP32, PDIP40
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2.9.2 Pinouts

S2MISO_2/S1IMISO_2/MISO_2/SDA_2/PWM3P_2/A12/P2.4
S2SCLK_2/S1SCLK_2/SCLK_2/SCL_2/PWM3N_2/A13/P2.5
PWMA4P_2/A14/P2.6

PWMA4N_2/A15/P2.7

S2SS_4IPWM5_4/P7.4

S2MOSI_4/PWM6_4/P7.5

S2MISO_4/PWM7_4/P7.6

S2SCLK_4/PWM8_4/P7.7

CAN_TX_3/ALE/PA4.5

LIN_RX_3/CAN2_RX_3/RxD2_2/P4.6
CAN_RX/T3_2/PWMS5_3/RxD3/ADC8/ADO/P0.0
CAN_TX/T3CLKO_2/PWM6_3/TXD3/ADC9/AD1/P0.1
LIN_RX/CAN2_RX/T4_2/PWM7_3/RxD4/ADC10/AD2/P0.2
LIN_TX/CAN2_TX/TACLKO_2/PWM8_3/TXxD4/ADC11/AD3/P0.3
T3/ADC12/AD4/P0.4

LIN_RX_2/CAN2_RX_2/RxD4_2/P5.2

“48 [1P2.3/A11/PWM2N_2/PWM8/MOSI_2/SIMOSI_2/S2MOSI_2
41 [ 1P4.1/MISO_3/S1IMISO_3/S2MISO_3/CMPO_2/PWMETI_2
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SCL/S2SCLK/S1SCLK/SCLK/PWM3N/ADC5/P1.5 (] 13

35 [_JP3.6/INT2/RxD_2/CMP-

XTALIPWMS_2/TxD_3/PWM4AN/ADC7/P1.7 (] 15

XTALO/MCLKO_2/RxD_3/PWM4P/ADC6/P1.6 [_] 14

33 [JP5.1/TXxD3_2/CMP+_3/CAN_TX_2

34 [ JP3.5/T1/TOCLKO/SS_4/PWMFLT

32
31
30
29
28
27
26
25
24
23
22
21
20
19
18
17

T2CLKO/S2MOSI/SIMOSI/MOSI/PWM2N/ADC3/P1.3 ] 16

Note:

1.Except for P3.0 and P3.1, all other 1/0 ports are in high-impedance input state after
power-on. User must set the 1/0 port mode firstly when using 1/0.

2.All'1/O ports can be set to quasi-bidirectional port mode, strong push-pull output mode,
open-drain output mode or high-impedance input mode. In addition, the internal 4K pull-
up resistor of every 1/0 can be enabled independently.

3. When P5.4 is enabled as the reset pin, the reset level is low.

4. ADC's external reference power supply pin ADC_VRef+ must not be floating. It must
be connected to an external reference power supply or directly connected to Vcc.

5. If USB download is not required, P3.0/P3.1/P3.2 cannot be at low level at the same
time when the chip is reset.

[ P5.0/RXD3_2/CMP+_2/CAN_RX_2

[ P3.4/TO/T1CLKO/MOSI_4/PWM4P_4/PWM8_2/CMPO

1 P3.3/INTL/MISO_4/SDA_4/PWM4N_4/PWM7_2

[ P3.2/INTO/SCLK_4/SCL_4/PWMETI/PWMETI2

1 P3.1/TxD/D+

I~ P3.0/RxD/D-/INT4

|1 P6.7/PWM4N_3/S1SCLK_4

[ P6.6/PWM4P_3/SIMISO_4

[ 1 P6.5/PWM3N_3/SIMOSI_4
P6.4/PWM3P_3/S1SS_4
P4.0/MOSI_3/S1IMOSI_3/S2MOSI_3

1 GND/AGND/VREF-

[ VREF+

1 vcc/avee

% P5.4/RST/MCLKO/SS/SS_3/S1SS/S1SS_3/S2SS/S2SS_3/PWM2P/PWM6_2/ADC2/T2

UCAP
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S2MISO_2/S1IMISO_2/MISO_2/SDA_2/PWM3P_2/A12/P2.4 []
S2SCLK_2/S1SCLK_2/SCLK_2/SCL_2/PWM3N_2/A13/P2.5 (]
PWM4P_2/A14/P2.6 (]

PWM4N_2/A15/P2.7 (]

CAN_TX_3/ALE/P4.5 []

LIN_RX_3/CAN2_RX_3/RxD2_2/P4.6 (]
CAN_RXIT3_2/PWM5_3/RxD3/ADC8/ADO/P0.0 []
CAN_TX/T3CLKO_2/PWM6_3/TXD3/ADC9/AD1/P0.1 [}
LIN_RX/CAN2_RX/T4_2/PWM?7_3/RxD4/ADC10/AD2/P0.2 []
LIN_TX/CAN2_TXT4CLKO_2/PWM8_3/TxD4/ADC11/AD3/P0.3 [}
T3/ADC12/AD4/P0.4 []
LIN_RX_2/CAN2_RX_2/RxD4_2/P5.2 [}
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g NI ‘:\ e E 1.Except for P3.0 and P3.1, all other I/O ports are in high-impedance input state after
ae o g < power-on. User must set the 1/0 port mode firstly when using 1/0.
A [ = 2.All 1/0 ports can be set to quasi-bidirectional port mode, strong push-pull output mode,
3 Q : S -drai de or high-imped i d ddition, the i | 1I-
7 FE) = open-drain output mode or high-impedance input mode. In addition, the internal 4K pu
% a Ny g T up resistor of every 1/0 can be enabled independently.
g E © 0 o 9 § 3. When P5.4 is enabled as the reset pin, the reset level is low.
== § § a 5, + . % ~, 4. ADC's external reference power supply pin ADC_VRef+ must not be floating. It must
% % aa % 3 % < ' & be connected to an external reference power supply or directly connected to Vcc.
2o N 5‘ él s % g g Z' 5. 1f USB download is not required, P3.0/P3.1/P3.2 cannot be at low level at the same
SSES 9028 o'2 5  timewhen the chip is reset.
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37 24 [1P5.0/RXD3_2/CAN_RX_2
38 23 []P3.4/TO/T1ICLKO/MOSI_4/PWM4P_4/PWM8_2/CMPO
39 22 [IP3.3/INT1/MISO_4/SDA_4/PWMAN_4/PWM7_2
40 21 []P3.2/INTO/SCLK_4/SCL_4/PWMETI/PWMETI2
41 20 []P3.1/TxD/ID+
42 STC32G12K128 19 [P3.0/RxD/D-/INT4
43 LQFP48 18 []P4.0/MOSI_3/SIMOSI_3/S2MOSI_3
44 17 [1Gnd/AGnd
45 16 [JADC_VRef+
46 15 [JVcc/Avee
47 . 14 [ JP5.4/RST/MCLKO/SS/SS_3/S1SS/S1SS_3/S2SS/S2SS_3/PWM2P/PWM6_2/ADC2/T2
48 13 [uCap
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2.9.3 Pin descriptions

Pin number

LOFP6d LOFPZ8 name type description
P5.3 I/O | Standard 10 port
1 9 TxXD4 2 @) Transmit pin of UART 4
CAN2 TX 2 0 Transmit pin of CAN2
LIN TX 2 0 Transmit pin of LIN
P0.5 I/0 | Standard IO port
9 9 AD5 I Address/data bus
ADC13 I ADC analog input 13
T3CLKO ) Clock out of timer 3
P0.6 I/0 | Standard 10 port
ADG6 [ Address/data bus
3 3 ADC14 [ ADC analog input 14
T4 [ Timer4 external input
PWMFLT2 2 [ Enhance PWM external anomaly detection pin 2
P0.7 I/0 | Standard IO port
4 4 AD7 I Address/data bus
TACLKO ) Clock out of timer 4
5 P6.0 I/0 | Standard 10 port
PWMI1P 3 1/0 | Capture of external signal/ Positive of PWM1 pulse output
6 P6.1 I/0 | Standard 10 port
PWMIN_3 1/0 | Capture of external signal/ Negative of PWML1 pulse output
7 P6.2 I/0 | Standard IO port
PWM2P 3 I/0 | Capture of external signal/ Positive of PWM2 pulse output
8 P6.3 I/0 | Standard IO port
PWM2N_3 I/O | Capture of external signal/ Negative of PIWM2 pulse output
P1.0 /0O | Standard 1O port
9 5 ADCO | ADC analog input 0
PWM1P I/0 | Capture of external signal/ Positive of PWMA pulse output
RxD2 [ Input of USART?2
P1.1 I/0 | Standard IO port
10 6 ADC1 [ ADC analog input 1
PWMIN I/0 | Capture of external signal/Negative of PWMA pulse output
TxD2 [ Transmit pin of USART 2
P4.7 I/0 | Standard IO port
11 7 TxD2 2 [ Transmit pin of USART 2
CAN2 TX 3 0 Transmit pin of CAN2
LIN TX 3 0 Transmit pin of LIN
P1.4 I/0 | Standard 1O port
ADC4 [ ADC analog input 4
PWM3P I/0 | Capture of external signal/Positive of PWM3 pulse output
12 8 MISO /0 | Master lutput/Slave Onput of SPI
S1IMISO /O | Master lutput/Slave Onput of USART1-SPI
S2MISO I/0 | Master lutput/Slave Onput of USART2-SPI
SDA I/0 | Serial data line of 12C
P1.5 /0 | Standard IO port
ADC5 [ ADC analog input 5
PWM3N I/0 | Capture of external signal/Negative of PWM3 pulse output
13 9 SCLK I/0 | Serial Clock of SPI
S1SCLK /O | Serial Clock of USART1-SPI
S2SCLK /0 | Serial Clock of USART2-SPI
SCL I/0 | Serial Clock line of 12C

-102 -




STC8H Series Manual

Pin number

LOFPea LOFP8 name type description
P1.6 1/0 | Standard 10 port
ADC6 | ADC analog input 6
14 10 RxD_3 I Input of USART 1 : _
PWM4P 1/0 | Capture of external signal/Positive of PWM4 pulse output
MCLKO 2 ) Main clock output
XTALO ) Connect to external oscillator
P1.7 1/0 | Standard 10 port
ADC7 | ADC analog input 7
15 1 TxD_3 O Transmit pin of USART 1
PWM4N 1/0 | Capture of external signal/Negative of PWM4 pulse output
PWMS5_2 1/0 | Capture of external signal/Pulse output of PWM5
XTALI | Connect to external oscillator
P1.3 1/0 | Standard 10 port
ADC3 | ADC analog input 3
MOSI 1/0 Master Output/Slave Input of SPI
16 12 S1IMOSI 1/0 | Master Output/Slave Input of USART1-SPI
S2MOSI 1/0 | Master Output/Slave Input of USART2-SPI
PWM2N 1/0 | Capture of external signal/Negative of PWM2 pulse output
T2CLKO ) Clock out of timer 2
17 13 UCAP | USB core power regulator pin
P5.4 1/0 | Standard 10 port
NRST I Reset pin (low level reset)
MCLKO ) Main clock output
SS 3 [ Slave selection of SPI (it is output with regard to master)
SS [ Slave selection of SPI (it is output with regard to master)
S1SS 3 [ Slave selection of USART1-SPI (it is output with regard to master)
18 14 S1SS | Slave selection of USART1-SPI (it is output with regard to master)
S2SS 3 | Slave selection of USART2-SPI (it is output with regard to master)
S2SS | Slave selection of USART2-SPI (it is output with regard to master)
PWM2P 1/0 | Capture of external signal/Positive of PWMZ2 pulse output
PWM6 2 1/0 | Capture of external signal/Pulse output of PWM6
T2 | Timer2 external input
ADC2 [ ADC analog input 2
19 15 Vcce Vcc | Power Supply
AVcc Vcc | ADC Power Supply
20 16 VRef+ | Reference voltage pin of ADC
Gnd Gnd | Ground
21 17 AGnd Gnd | ADC Ground
VRef- [ Reference voltage ground pin of ADC
P4.0 1/0 | Standard 10 port
99 18 MOSI 3 1/0 | Master Output/Slave Input of SPI
SIMOSI 3 1/0 | Master Output/Slave Input of USART1-SPI
S2MOSI 3 1/0 | Master Output/Slave Input of USART2-SPI
P6.4 1/0 | Standard 10 port
23 PWM3P_ 3 1/0 | Capture of external signal/Positive of PWM3 pulse output
S1SS 4 [ Slave selection of USART1-SPI (it is output with regard to master)
P6.5 I/0 | Standard 10 port
24 PWM3N_3 1/0 | Capture of external signal/Negative of PWM3 pulse output
S1IMOSI 4 I/0 | Master Output/Slave Input of USART1-SPI
P6.6 I/0 | Standard 10 port
25 PWM4P_3 I/0 | Capture of external signal/Positive of PWM4 pulse output
S1IMISO 4 I/0 | Master Output/Slave Input of USART1-SPI
Pin number A
LOFPes [ LoFpas name type description
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P6.7 110 Standard 10 port
26 PWM4N 3 110 Capture of external signal/Negative of PWM4 pulse output
S1SCLK 4 I/0 Serial Clock of USART1-SPI
P3.0 1/0 Standard 10 port
97 19 D- 1/0 USB data line
RxD | Input of USART1
INT4 [ External interrupt4
P3.1 110 Standard 10 port
28 20 D+ 1/0 USB data line
TxD O Transmit pin of USART1
P3.2 /0 Standard 10 port
INTO [ External interrupt0
29 21 SCLK 4 1/0 Ser!al Clock o_f SPI
SCL 4 1/0 Serial Clock line of 12C
PWMETI | PWM external trigger input pin
PWMET?2 | PWM external trigger input pin 2
P3.3 1/0 Standard 10 port
INT1 | External interruptl
30 99 MISO 4 110 Master lutput/Slave Onput of SPI
SDA 4 1/0 Serial data line of 12C
PWM4N_4 110 Capture of external signal/Negative of PWM4 pulse output
PWM7 2 110 Capture of external signal/Pulse output of PWM7
P3.4 1/0 Standard 10 port
TO [ TimerQ external input
T1CLKO ) Clock out of timer 1
31 23 MOSI 4 /0 Master Output/Slave Input of SPI
PWM4P 4 1/0 Capture of external signal/Positive of PWM4 pulse output
PWMS8 2 /0 Capture of external signal/Pulse output of PWMS8
CMPO O Output of comparator
P5.0 110 Standard 10 port
39 24 RxD3 2 [ Input of UART3
CMP+ 2 [ Positive input of comparator
CAN RX 2 | Receive pin of CAN
P5.1 1/0 Standard 10 port
33 25 TxD3 2 ) Transmit pin of UART 3
CMP+_ 3 | Positive input of comparator
CAN TX 2 | Transmit pin of CAN
P3.5 /0 Standard 10 port
Tl [ Timerl external input
34 26 TOCLKO ) Clock out of timer 0
SS 4 [ Slave selection of SPI (it is output with regard to master)
PWMFLT [ Enhance PWMA external anomaly detection pin
P3.6 1/0 Standard 10 port
35 97 INT2 [ External interrupt2
RxD_2 I Input of USART1
CMP- [ Negative input of comparator
P3.7 110 Standard 10 port
36 28 INT3 [ External interrupt3
XD 2 ) Transmit pin of USART 1
CMP+ | Positive input of comparator
37 P7.0 1/0 Standard 10 port
CAN_RX 4 [ Receive pin of CAN
L0 e name type description
LQFP64 LQFP48
38 P7.1 I/0 | Standard IO port
CAN_TX 4 0 Transmit pin of CAN
40 P7.3 I/0 | Standard IO port
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CAN2 TX 4 0 Transmit pin of CAN2
LIN TX 4 0 Transmit pin of LIN
PWMETI 3 I PWM external trigger input pin
P4.1 I/0 | Standard IO port
MISO 3 I/0 | Master lutput/Slave Onput of SPI
41 29 SIMISO 3 I/0 | Master lutput/Slave Onput of USART1-SPI
S2MISO 3 I/0 | Master lutput/Slave Onput of USART2-SPI
CMPO 2 0O Output of comparator
PWMETI 3 [ PWM external trigger input pin
P4.2 I/0 | Standard 10 port
42 30 WR 0 WRITE signal of external bus
CAN RX 3 I Receive pin of CAN
P4.3 I/0 | Standard 10 port
RxD 4 I Input of USART1
43 31 SCLK 3 I/0 | Serial Clock of SPI
S1SCLK 3 I/0 | Serial Clock of USART1-SPI
S2SCLK 3 I/0 | Serial Clock of USART2-SPI
P4.4 I/0 | Standard IO port
44 32 RD @] READ signal of external bus
TxD_4 @] Transmit pin of USART 1
P2.0 I/0 | Standard 10 port
45 33 A8 I Address bus _ _
PWM1P 2 I/0 | Capture of external signal/Positive of PWMA pulse output
PWM5 I/0 | Capture of external signal/Pulse output of PWM5
P2.1 I/0 | Standard IO port
46 34 A9 I Address bus : _
PWMIN 2 I/0 | Capture of external signal/Negative of PWMA pulse output
PWM6 I/0 | Capture of external signal/Pulse output of PWM6
P2.2 I/0 | Standard IO port
Al0 I Address bus
SS 2 | Slave selection of SPI (it is output with regard to master)
47 35 S1SS 2 I Slave selection of USART1-SPI (it is output with regard to master)
S2SS 2 I Slave selection of USART2-SPI (it is output with regard to master)
PWM2P_2 I/0 | Capture of external signal/Positive of PWMB pulse output
PWM7 I/0 | Capture of external signal/Pulse output of PWM7
P2.3 I/0 | Standard IO port
All I Address bus
MOSI 2 I/0 | Master Output/Slave Input of SPI
48 36 SIMOSI 2 I/0 | Master Output/Slave Input of USART1-SPI
S2MOSI 2 I/0 | Master Output/Slave Input of USART2-SPI
PWM2N 2 I/0 | Capture of external signal/Negative of PWMB pulse output
PWM8 I/0 | Capture of external signal/Pulse output of PWM8
LQF’:,';‘ numEg:ms name type description
P2.4 1/0 | Standard 10 port
Al2 I Address bus
MISO 2 1/0 | Master lutput/Slave Onput of SPI
49 37 SIMISO 2 1/0 | Master lutput/Slave Onput of USART1-SPI
S2MISO 2 1/0 | Master lutput/Slave Onput of USART2-SPI
SDA 2 1/0 | Serial data line of 12C
PWM3P_2 I/0 | Capture of external signal/Positive of PWM3 pulse output
50 38 P2.5 I/0 | Standard 10 port

-105 -




STC8H Series Manual

Al3 I Address bus
SCLK 2 1/0 | Serial Clock of SPI
S1SCLK 2 1/0 | Serial Clock of USART1-SPI
S2SCLK 2 I/0 | Serial Clock of USART2-SPI
SCL_2 1/0 | Serial Clock line of 12C
PWM3N_2 I/0 | Capture of external signal/Negative of PWM3 pulse output
P2.6 I/0 | Standard 10 port
51 39 Al4 I Address bus
PWM4P 2 I/0 | Capture of external signal/Positive of PWM4 pulse output
P2.7 I1/0 | Standard 10 port
52 40 Al5 I Address bus
PWM4N_2 I/0 | Capture of external signal/Negative of PWM4 pulse output
P7.4 1/0 | Standard 10 port
53 PWMS5 4 1/0 | Capture of external signal/Pulse output of PWM5
S2SS 4 [ Slave selection of USART2-SPI (it is output with regard to master)
P7.5 I1/0 | Standard 10 port
54 PWM6 4 I/0 | Capture of external signal/Pulse output of PIWM6
S2MOSI_4 1/0 | Master lutput/Slave Onput of USART2-SPI
P7.6 1/0 | Standard 10 port
55 PWM7 4 I1/0 | Capture of external signal/Pulse output of PWM7
S2MISO 4 1/0 | Master lutput/Slave Onput of USART2-SPI
P7.7 I1/0 | Standard 10 port
56 PWMS8 4 I/0 | Capture of external signal/Pulse output of PWMS8
S2SCLK 4 1/0 | Serial Clock of USART2-SPI
P4.5 I1/0 | Standard 10 port
57 41 ALE O | Address Latch Enable signal
CAN TX 3 O | Transmit pin of CAN
P4.6 I/0 | Standard 10 port
58 42 RxD2 2 I Input of USART?2
CAN2 RX 3 I Receive pin of CAN2
LIN RX 3 | Receive pin of LIN
P0.0 I/0 | Standard 10 port
ADO I Address/data bus
59 43 ADCS8 I ADC analog input 8
RxD3 I Input of UART3
PWMS5 3 I1/0 | Capture of external signal/Pulse output of PWM5
CAN_RX [ Receive pin of CAN
LQF'F;'E,Z numlt_)ngPm name type description
PO.1 I/0 | Standard 10 port
AD1 I Address/data bus
60 44 ADC9 [ ADC analog input 9
TxD3 0 Transmit pin of UART 3
PWM6_3 I/0 | Capture of external signal/Pulse output of PWM®6
CAN TX 0 Transmit pin of CAN
P0.2 I/0 | Standard 10 port
AD2 I Address/data bus
61 45 ADC10 | ADC analog input 10
RxD4 I Input of UART4
PWM7_3 I/0 | Capture of external signal/Pulse output of PWM7
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CAN2_RX | Receive pin of CAN2
LIN_RX I Receive pin of LIN
P0.3 I/0 | Standard 10 port
AD3 I Address/data bus
ADCI11 [ ADC analog input 11
62 46 TxD4 O Transmit pin of UART 4
PWMS8_3 I/0 | Capture o f external signal/Pulse output of PWM8
CAN2_TX 0 Transmit pin of CAN2
LIN_TX O Transmit pin of LIN
P0.4 I/0 | Standard 10 port
63 47 AD4 I Address/data bus
ADC12 I ADC analog input 12
T3 I Timer3 external input
P5.2 I/0 | Standard IO port
A 4 RxD4_2 I Input of UART4
6 8 CAN2 RX 2 | Receive pin of CAN2
LIN_RX_2 I Receive pin of LIN
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2.10 STC32G6K64-LQFP48/LQFP32/PDIP40 (New product notice)

2.10.1 Features and Price

»  Selection and price (No external crystal and external reset required with 15 channels 12-bit ADC)
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» Core
v' Ultra-high speed 32-bit 8051 Core with single clock per machine cycle, which is called 1T and the speed is about 70 times
faster than traditional 8051
v 48 interrupt sources and 4 interrupt priority levels
v' Online debugging is supported
»  Operating voltage
v 19V~55V
v' Built-in LDO
»  Operating temperature
v -40C~85C
»  Flash memory
v' Up to 64Kbytes of Flash memory to be used for storing user code
v' Configurable EEPROM size, 512bytes single page for being erased, which 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 special programmer is needed.
v" Online debugging with single chip is supported, and no special emulator is needed. The number of breakpoints is unlimited
theoratically.
v" Support hardware emulation of SWD interface (requires STC-USB Link1 tool)
» SRAM
v' 4K bytes internal SRAM (EDATA)
v' 2K bytes internal extended RAM (internal XDATA
Notes on using xdata:
When defining variables, single-byte variables can be defined in xdata, and multi-byte (2-byte, 4-byte) variables need to be
defined in edata.
»  Clock
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v" Internal high precise RC clock IRC(IRC for short), adjustable while ISP and can be divided to lower frequency by user
software.
V' Error: £0.3% (at the temperature 25°C)
v -1.35%~+1.30% temperature drift (at the temperature range of -40<C to +85<C)
v’ -0.76%~+0.98% temperature drift (at the temperature range of -20°C to 65C)
v" Internal 32KHz low speed IRC with large error
v' External crystal (4MHz~33MHz) and external clock
v' Internal PLL output clock
Users can freely choose the above 4 clock sources

Reset
v' Hardware reset
v/ Power-on reset. Measured voltage is 1.7V~1.9V. (Effective when the chip does not enable the low voltage reset function)
v' Reset by reset pin. The default function of P5.4 is the I/O port. The P5.4 pin can be set as the reset pin while ISP
download. (Note: When the P5.4 pin is set as the reset pin, the reset level is low.)
v/ Watch dog timer reset
v' Low voltage detection reset. 4 low voltage detection levels are provided, 2.0V, 2.3V, 2.7V, 3.0V.
v' Software reset
v' Writing the reset trigger register using software

Interrupts

v 48 interrupt sources: INTO, INTL, INT2, INT3, INT4, timer 0, timer 1, timer 2, timer 3, timer 4, USART1, USART2,
UART 3, UART 4, ADC, LVD, SPI, I°C, comparator, PWMA, PWMB, CAN, CAN2, LIN, LCMIF color screen interface,
RTC, all I/O interrupts (8 groups), DMA receive and transmit interrupts of USART 1, DMA receive and transmit interrupts of
USART 2, DMA receive and transmit interrupts of UART 3, DMA receive and transmit interrupts of UART 4, DMA interrupt
of 12C, DMA interrupt of SPI, DMA interrupt of ADC, DMA interrupt of LCD driver and DMA interrupt of memory-to-
memory.

v' 4interrupt priority levels

Digital peripherals

v' 5 16-bit timers: timer0Q, timerl, timer2, timer3, timer4, where the mode 3 of timer 0 has the Non-Maskable Interrupt (NMI in
short) function. Mode 0 of timer 0 and timer 1 is 16-bit Auto-reload mode.

v' 2 high speed USARTs: USART1, USART2, whose maximum baudrate clock may be FOSC/4. The following modes are

supported, synchronous serial port mode, asynchronous serial port mode, SPl1 mode, LIN mode, infrared mode (IrDA), smart

card mode (I1SO7816)

2 high speed UARTSs: UART3, UART4, whose maximum baudrate clock may be FOSC/4

2 groups of enhanced PWM, which can realize 8 channels(4 groups complementary symmetry) control signals with dead time,

and support external fault detection function.

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

I2C: Master mode or slave mode are supported.

ICE: Hardware support emulation.

RTC: Support year, month, day, hour, minute, second, sub-second (1/128 second). And supports clock interrupt and a set of

alarm clocks.

CAN: Two independent CAN 2.0 control units.

LIN: An independent LIN control unit (supports versions 1.3 and 2.1), USART1 and USART2 can support two sets of LIN.

MDU32: Hardware 32-bit Multiplier and Divider which supports 32-bit divided by 32-bit, 32-bit multiplied by 32-bit operations.

1/0 port interrupt: All 1/0Os support interrupts, each group of I/O interrupts has an independent interrupt entry address, all 1/0

interrupts can support 4 types interrupt mode: high level interrupt, low level interrupt, rising edge interrupt, falling edge

interrupt. Provides 4 levels of interrupt priority and supports power-down wake-up function.

LCD dirver: support 8080 and 6800 interface, and support 8-bit and 16-bit data width.

DMA: Support SPI shift to receive data to memory, SPI shift to send data from memory, 12C send data from memory, 12C

receive data to memory, USART 1/2 and UART 3/4 receive data to memory, USART 1/2 and UART 3/4 send data from

memory, ADC automatically sample data to memory (calculate average value at the same time), LCD driver send data from

memory, and copy data from memory to memory

v' Hardware digital 1D: support 32 bytes

AN N N O N N N

s

Analog peripherals

v' Ultra high speed ADC which supports 12-bit precision 15 channels (channel 0 to channel 14) analog-to-digital conversion.
ADC channel 15 is used to test the internal reference voltage. (The default internal reference voltage is 1.19V when the chip is
shipped, the error is 4-1%)

v' Comparator. A set of comparator

GPIO

v' Up to 45 GPIOs: P0.0~P0.7, P1.0~P1.7, P2.0~P2.7, P3.0~P3.7, P4.0~P4.7, P5.0~P5.4

v' 4 modes for all GPIOs: quasi_bidirectional mode, push-pull outputmode, open drain mode, high-impedance input mode

v' Except for P3.0 and P3.1, all other 1/O ports are in a high-impedance state after power-on. User must set the I/O ports mode
before using them. In addition, the internal 4K pull-up resistor of every 1/0 can be enabled independently.

Package
v LQFP48, LQFP32, PDIP40
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2.10.2 Pinouts
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2.10.3 Pin descriptions

Pin number

LOFP48 name type description
P5.3 I/O | Standard 10 port
1 TxXD4 2 0 Transmit pin of UART 4
CAN2 TX 2 0 Transmit pin of CAN2
LIN TX 2 0O Transmit pin of LIN
P0.5 I/0 | Standard IO port
5 AD5 I Address/data bus
ADC13 I ADC analog input 13
T3CLKO @) Clock out of timer 3
P0.6 I/O | Standard 10 port
ADG6 [ Address/data bus
3 ADC14 [ ADC analog input 14
T4 [ Timer4 external input
PWMFLT2 2 [ Enhance PWM external anomaly detection pin 2
P0.7 I/0 | Standard IO port
4 AD7 I Address/data bus
TACLKO @) Clock out of timer 4
P1.0 I/0 | Standard IO port
5 ADCO [ ADC analog input 0
PWM1P I/0 | Capture of external signal/ Positive of PWMA pulse output
RxD2 | Input of USART?2
P1.1 I/0 | Standard 10 port
6 ADC1 I ADC analog input 1
PWMI1N I1/0 | Capture of external signal/Negative of PWMA pulse output
TxD2 I Transmit pin of USART 2
P47 I/0 | Standard IO port
7 TxD2 2 [ Transmit pin of USART 2
CAN2 TX 3 @) Transmit pin of CAN2
LIN TX 3 0 Transmit pin of LIN
P1.4 I/0 | Standard IO port
ADC4 | ADC analog input 4
PWM3P I/0 | Capture of external signal/Positive of PWM3 pulse output
8 MISO 1/0 | Master lutput/Slave Onput of SPI
S1IMISO I/0 | Master lutput/Slave Onput of USART1-SPI
S2MISO I/0 | Master lutput/Slave Onput of USART2-SPI
SDA I/0 | Serial data line of 12C
P1.5 I/0 | Standard IO port
ADC5 [ ADC analog input 5
PWM3N I/0 | Capture of external signal/Negative of PWM3 pulse output
9 SCLK I/0 | Serial Clock of SPI
S1SCLK I/0 | Serial Clock of USART1-SPI
S2SCLK I/0 | Serial Clock of USART2-SPI
SCL I/0 | Serial Clock line of 12C
P1.6 I/0 | Standard 10 port
ADC6 I ADC analog input 6
10 RxD_3 I Input of USART 1
PWMA4P I/0 | Capture of external signal/Positive of PWM4 pulse output
MCLKO 2 0 Main clock output
XTALO @) Connect to external oscillator
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Pin number

LOFPa8 name type description
P1.7 I/O | Standard IO port
ADC7 | ADC analog input 7
11 TxD 3 0 Transmit pin of USART 1
PWM4N I/0 | Capture of external signal/Negative of PWM4 pulse output
PWM5_2 I/O | Capture of external signal/Pulse output of PWM5
XTALI I Connect to external oscillator
P1.3 I/0 | Standard 10 port
ADC3 I ADC analog input 3
MOSI /0 | Master Output/Slave Input of SPI
12 SIMOSI I/0 | Master Output/Slave Input of USART1-SPI
S2MOSI I/0 | Master Output/Slave Input of USART2-SPI
PWM2N I/0 | Capture of external signal/Negative of PWM2 pulse output
T2CLKO @) Clock out of timer 2
P1.2 I/0 | Standard 10 port
ADC?2 [ ADC analog input 2
PWM2P I/0 | Capture of external signal/Positive of PWM2 pulse output
13 SS I Slave selection of SPI (it is output with regard to master)
S1SS [ Slave selection of USART1-SPI (it is output with regard to master)
S2SS [ Slave selection of USART?2-SPI (it is output with regard to master)
T2 [ Timer2 external input
P5.4 I/0 | Standard 10 port
RST I Reset pin (low level reset)
MCLKO 0 Main clock output
14 SS 3 I Slave selection of SPI (it is output with regard to master)
S1SS 3 I Slave selection of USART1-SPI (it is output with regard to master)
S2SS 3 I Slave selection of USART2-SPI (it is output with regard to master)
PWM6 2 I/0 | Capture of external signal/Pulse output of PWM6
15 Vce Vcc | Power Supply
AVcc Vcc | ADC Power Supply
16 VRef+ | Reference voltage pin of ADC
Gnd Gnd | Ground
17 AGnd Gnd | ADC Ground
VRef- I Reference voltage ground pin of ADC
P4.0 I/0 | Standard 10 port
18 MOSI_3 I/0 | Master Output/Slave Input of SPI
SIMOSI 3 I/0 | Master Output/Slave Input of USART1-SPI
S2MOSI 3 I/0 | Master Output/Slave Input of USART2-SPI
P3.0 I/0 | Standard 10 port
19 RxD [ Input of USART1
INT4 [ External interrupt4
20 P3.1 I/0 | Standard IO port
TxD 0 Transmit pin of USART1
P3.2 I/0 | Standard IO port
INTO [ External interrupt0
21 SCLK 4 I/0 | Serial Clock of SPI
SCL 4 I/0 | Serial Clock line of 12C
PWMETI [ PWM external trigger input pin
PWMET?2 I PWM external trigger input pin 2
Pin number name type description
LQFP48 |
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P3.3 I/0 | Standard IO port
INT1 | External interruptl
29 MISO 4 I/0 | Master lutput/Slave Onput of SPI
SDA 4 I/0 | Serial data line of 12C
PWM4N_4 I/0 | Capture of external signal/Negative of PWM4 pulse output
PWM7 2 I/0 | Capture of external signal/Pulse output of PWM7
P3.4 I/0 | Standard 10 port
TO [ TimerQ external input
T1CLKO @) Clock out of timer 1
23 MOSI 4 I/0 | Master Output/Slave Input of SPI
PWM4P 4 I/0 | Capture of external signal/Positive of PWM4 pulse output
PWMS8 2 I/0 | Capture of external signal/Pulse output of PWM8
CMPO @) Output of comparator
P5.0 I/0 | Standard IO port
24 RxD3 2 [ Input of UART3
CMP+ 2 [ Positive input of comparator
CAN RX 2 [ Receive pin of CAN
P5.1 I/0 | Standard 10 port
25 TxD3 2 @) Transmit pin of UART 3
CMP+_3 | Positive input of comparator
CAN TX 2 | Transmit pin of CAN
P3.5 I/0 | Standard IO port
T1 | Timerl external input
26 TOCLKO ) Clock out of timer 0
SS 4 I Slave selection of SPI (it is output with regard to master)
PWMFLT [ Enhance PWMA external anomaly detection pin
P3.6 I/0 | Standard IO port
97 INT2 [ External interrupt2
RxD 2 [ Input of USART1
CMP- | Negative input of comparator
P3.7 I/0O | Standard IO port
28 INT3 [ External interrupt3
TxXD_2 0 Transmit pin of USART 1
CMP+ [ Positive input of comparator
P4.1 I/0 | Standard IO port
MISO 3 /0 | Master lutput/Slave Onput of SPI
29 SIMISO 3 I/0 | Master lutput/Slave Onput of USART1-SPI
S2MISO 3 I/0 | Master lutput/Slave Onput of USART2-SPI
CMPO 2 O Output of comparator
PWMETI 3 [ PWM external trigger input pin
P4.2 I/0 | Standard IO port
30 WR ) WRITE signal of external bus
CAN RX 3 | Receive pin of CAN
P4.3 I/0 | Standard IO port
RxD 4 I Input of USART1
31 SCLK 3 I1/0 | Serial Clock of SPI
S1SCLK 3 I/0 | Serial Clock of USART1-SPI
S2SCLK 3 I/0 | Serial Clock of USART2-SPI
P4.4 I/0O | Standard IO port
32 RD ) READ signal of external bus
XD 4 ) Transmit pin of USART 1
LQ.:E:{; nimber name type description
33 P2.0 I/0 | Standard 10 port
A8 I Address bus
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PWM1P_ 2 I/0 | Capture of external signal/Positive of PWMA pulse output
PWM5 I/0 | Capture of external signal/Pulse output of PWM5
P2.1 I/0 | Standard 10 port
34 A9 I Address bus
PWMIN 2 I1/0 | Capture of external signal/Negative of PWMA pulse output
PWM6 I/0 | Capture of external signal/Pulse output of PWM®6
P2.2 I/0 | Standard 10 port
Al10 [ Address bus
SS 2 [ Slave selection of SPI (it is output with regard to master)
35 S1SS 2 I Slave selection of USART1-SPI (it is output with regard to master)
S2SS 2 [ Slave selection of USART2-SPI (it is output with regard to master)
PWM2P_2 I/0 | Capture of external signal/Positive of PWMB pulse output
PWM7 I/0 | Capture of external signal/Pulse output of PWM7
P2.3 I/0 | Standard IO port
All I Address bus
MOSI_2 I/0 | Master Output/Slave Input of SPI
36 SIMOSI 2 I/0 | Master Output/Slave Input of USART1-SPI
S2MOSI 2 I/0 | Master Output/Slave Input of USART2-SPI
PWM2N_2 1/0 | Capture of external signal/Negative of PWMB pulse output
PWMS8 I/0 | Capture of external signal/Pulse output of PWM8
P2.4 I/0 | Standard 10 port
Al2 [ Address bus
MISO 2 I1/0 | Master lutput/Slave Onput of SPI
37 SIMISO 2 1/0 | Master lutput/Slave Onput of USART1-SPI
S2MISO 2 1/0 | Master lutput/Slave Onput of USART2-SPI
SDA 2 I/0 | Serial data line of 12C
PWM3P_2 I/0 | Capture of external signal/Positive of PWM3 pulse output
P2.5 I/0 | Standard 10 port
Al3 | Address bus
SCLK 2 1/0 | Serial Clock of SPI
38 S1SCLK 2 1/0 | Serial Clock of USART1-SPI
S2SCLK 2 I1/0 | Serial Clock of USART2-SPI
SCL 2 1/0 | Serial Clock line of 12C
PWM3N 2 1/0 | Capture of external signal/Negative of PWM3 pulse output
P2.6 1/0 | Standard 10 port
39 Al4 [ Address bus
PWM4P_ 2 I/0 | Capture of external signal/Positive of PWM4 pulse output
P2.7 I/0 | Standard 10 port
40 Al5 I Address bus
PWMA4N 2 I1/0 | Capture of external signal/Negative of PWM4 pulse output
P4.5 1/0 | Standard 10 port
41 ALE O | Address Latch Enable signal
CAN TX 3 O | Transmit pin of CAN
P4.6 I/0 | Standard 10 port
42 RxD2_2 I Input of USART?2
CAN2 RX 3 I Receive pin of CAN2
LIN RX 3 I Receive pin of LIN
7L Al name type description
LQFP48
P0.0 I/0 | Standard 10 port
ADO [ Address/data bus
43 ADC8 [ ADC analog input 8
RxD3 I Input of UART3
PWMS5 3 1/0 | Capture of external signal/Pulse output of PWM5
CAN_RX [ Receive pin of CAN
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PO.1 I/0 | Standard 10 port
AD1 I Address/data bus
m ADC9 [ ADC analog input 9
TxD3 ) Transmit pin of UART 3
PWM6 3 I/0 | Capture of external signal/Pulse output of PWM6
CAN_TX ) Transmit pin of CAN
P0.2 I/0 | Standard IO port
AD2 I Address/data bus
ADC10 | ADC analog input 10
45 RxD4 | Input of UART4
PWM7_3 I/0 | Capture of external signal/Pulse output of PWM7
CAN2_RX | Receive pin of CAN2
LIN_RX | Receive pin of LIN
P0.3 I/0 | Standard 10 port
AD3 I Address/data bus
ADC11 [ ADC analog input 11
46 TxD4 O Transmit pin of UART 4
PWMS8 3 I/0 | Capture o f external signal/Pulse output of PWM8
CAN2_TX ) Transmit pin of CAN2
LIN_TX ) Transmit pin of LIN
P0.4 I/0 | Standard 10 port
47 AD4 I Address/data bus
ADC12 [ ADC analog input 12
T3 [ Timer3 external input
P5.2 I/0 | Standard 10 port
RxD4_2 | Input of UART4
48 CAN2 RX 2 | Receive pin of CAN2
LIN_RX 2 | Receive pin of LIN
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2.11 STC32F12K60-LQFP48/LQFP32/PDIP40 (New product notice)

2.11.1 Features and Price

»  Selection and price (No external crystal and external reset required with 15 channels 12-bit ADC
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»  Core
v' Ultra-high speed 32-bit 8051 Core with single clock per machine cycle, which is called 1T and the speed is about 70 times
faster than traditional 8051
v 50 interrupt sources and 4 interrupt priority levels
v" Online debugging is supported
»  Operating voltage
v 19V~55V
v' Built-in LDO
»  Operating temperature
v' -40°C~85C
»  Flash memory
v' Up to 60Kbytes of Flash memory to be used for storing user code
v' Configurable EEPROM size, 512bytes single page for being erased, which 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 special programmer is needed.
v' Online debugging with single chip is supported, and no special emulator is needed. The number of breakpoints is unlimited
theoratically.
v' Support hardware emulation of SWD interface (requires STC-USB Link1 tool)
» SRAM
v' 8K bytes internal SRAM (EDATA)
v' 4K bytes internal extended RAM (internal XDATA
Notes on using xdata:
When defining variables, single-byte variables can be defined in xdata, and multi-byte (2-byte, 4-byte) variables need to be
defined in edata.
»  Clock
v"Internal high precise RC clock IRC(IRC for short), adjustable while ISP and can be divided to lower frequency by user
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software.
V' Error: £0.3% (at the temperature 25°C)
v -1.35%~+1.30% temperature drift (at the temperature range of -40<C to +85<C)
v’ -0.76%~+0.98% temperature drift (at the temperature range of -20°C to 65C)
v" Internal 32KHz low speed IRC with large error
v' External crystal (4MHz~33MHz) and external clock
v"Internal PLL output clock
Users can freely choose the above 4 clock sources

Reset
v' Hardware reset
v' Power-on reset. Measured voltage is 1.7V~1.9V. (Effective when the chip does not enable the low voltage reset function)
v' Reset by reset pin. The default function of P5.4 is the 1/O port. The P5.4 pin can be set as the reset pin while ISP
download. (Note: When the P5.4 pin is set as the reset pin, the reset level is low.)
v' Watch dog timer reset
v' Low voltage detection reset. 4 low voltage detection levels are provided, 2.0V, 2.3V, 2.7V, 3.0V.
v' Software reset
v" Writing the reset trigger register using software

Interrupts

v 50 interrupt sources: INTO, INT1, INT2, INT3, INT4, timer O, timer 1, timer 2, timer 3, timer 4, USART1, USART2,
UART 3, UART 4, ADC, LVD, SPI, I°C, comparator, PWMA, PWMB, USB, CAN, CAN2, LIN, LCMIF color screen
interface, RTC, all 1/O interrupts (6 groups), 12S audio interface, DMA receive and transmit interrupts of 12S audio interface,
DMA receive and transmit interrupts of USART 1, DMA receive and transmit interrupts of USART 2, DMA receive and
transmit interrupts of UART 3, DMA receive and transmit interrupts of UART 4, DMA interrupt of 12C, DMA interrupt of SPI,
DMA interrupt of ADC, DMA interrupt of LCD driver and DMA interrupt of memory-to-memory.

v' 4interrupt priority levels

Digital peripherals

v' 5 16-bit timers: timer0Q, timerl, timer2, timer3, timer4, where the mode 3 of timer 0 has the Non-Maskable Interrupt (NMI in
short) function. Mode 0 of timer 0 and timer 1 is 16-bit Auto-reload mode.

v' 2 high speed USARTs: USART1, USART2, whose maximum baudrate clock may be FOSC/4. The following modes are

supported, synchronous serial port mode, asynchronous serial port mode, SPI mode, LIN mode, infrared mode (IrDA), smart

card mode (I1SO7816)

2 high speed UARTSs: UART3, UART4, whose maximum baudrate clock may be FOSC/4

2 groups of enhanced PWM, which can realize 8 channels(4 groups complementary symmetry) control signals with dead time,

and support external fault detection function.

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

12C: Master mode or slave mode are supported.

ICE: Hardware support emulation.

RTC: Support year, month, day, hour, minute, second, sub-second (1/128 second). And supports clock interrupt and a set of

alarm clocks.

USB: USB2.0/USB1.1 compatible with full-speed USB, 6 bidirectional endpoints, support 4 endpoint transfer modes (control

transfer, interrupt transfer, bulk transfer and isochronous transfer), each endpoint has a 64-byte buffer.

12S: Audio interface

CAN: Two independent CAN 2.0 control units.

LIN: An independent LIN control unit (supports versions 1.3 and 2.1), USART1 and USART?2 can support two sets of LIN.

MDU32: Hardware 32-bit Multiplier and Divider which supports 32-bit divided by 32-bit, 32-bit multiplied by 32-bit operations.

1/0 port interrupt: All 1/0Os support interrupts, each group of 1/0 interrupts has an independent interrupt entry address, all 1/0

interrupts can support 4 types interrupt mode: high level interrupt, low level interrupt, rising edge interrupt, falling edge

interrupt. Provides 4 levels of interrupt priority and supports power-down wake-up function.

LCD dirver: support 8080 and 6800 interface, and support 8-bit and 16-bit data width.

DMA: Support SPI shift to receive data to memory, SPI shift to send data from memory, 12C send data from memory, 12C

receive data to memory, USART 1/2 and UART 3/4 receive data to memory, USART 1/2 and UART 3/4 send data from

memory, ADC automatically sample data to memory (calculate average value at the same time), LCD driver send data from

memory, and copy data from memory to memory

v' Hardware digital ID: support 32 bytes

SR NENENE R NEN

ASANENENEN

s

Analog peripherals

v/ Ultra high speed ADC which supports 12-bit precision 15 channels (channel 0 to channel 14) analog-to-digital conversion.
ADC channel 15 is used to test the internal reference voltage. (The default internal reference voltage is 1.19V when the chip is
shipped, the error is 4-1%)

v/ Comparator. A set of comparator

GPIO

v' Upto 44 GPIOs: P0.0~P0.7, P1.0~P1.7(No P1.2), P2.0~P2.7, P3.0~P3.7, P4.0~P4.7, P5.0~P5.4

v' 4 modes for all GPIOs: quasi_bidirectional mode, push-pull outputmode, open drain mode, high-impedance input mode

v" Except for P3.0 and P3.1, all other 1/O ports are in a high-impedance state after power-on. User must set the 1/O ports mode
before using them. In addition, the internal 4K pull-up resistor of every 1/0 can be enabled independently.

Package
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v’ LQFP48, LQFP32, PDIP40

-118 -



STC8H Series Manual

2.11.2 Pinouts

S_4/PWMFLT/PWMFLT2/12SWS

~, 4. ADC's external reference power supply pin ADC_VRef+ must not be floating. It must
1 X be connected to an external reference power supply or directly connected to Vcc.
Z' 5. 1f USB download is not required, P3.0/P3.1/P3.2 cannot be at low level at the same

Note:

1.Except for P3.0 and P3.1, all other 1/O ports are in high-impedance input state after

power-on. User must set the /O port mode firstly when using 1/0.

2.All 1/0 ports can be set to quasi-bidirectional port mode, strong push-pull output mode,
open-drain output mode or high-impedance input mode. In addition, the internal 4K pull-

up resistor of every 1/0 can be enabled independently.
3. When P5.4 is enabled as the reset pin, the reset level is low.

time when the chip is reset.

S2MISO_2/S1IMISO_2/MISO_2/SDA_2/PWM3P_2/A12/P2.4 37
12SCK_3/S2SCLK_2/S1SCLK_2/SCLK_2/SCL_2/PWM3N_2/A13/P2.5 38
PWM4P_2/A14/P2.6 39

PWM4N_2/A15/P2.7 40

CAN_TX_3/ALE/P4.5 41

LIN_RX_3/CAN2_RX_3/RxD2_2/P4.6 42
CAN_RX/T3_2/PWM5_3/RxD3/ADC8/ADO/PO.0 43
CAN_TXI/T3CLKO_2/PWM6_3/TxD3/ADC9/AD1/P0.1
LIN_RX/CAN2_RX/T4_2/PWM7_3/RxD4/ADC10/AD2/P0.2
LIN_TX/CAN2_TXT4CLKO_2/PWM8_3/TxD4/ADC11/AD3/P0.3
T3/ADC12/AD4/P0.4

LIN_RX_2/CAN2_RX_2/RxD4_2/P5.2
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36 [1P2.3/A11/PWM2N_2/PWM8/MOSI_2/S1IMOSI_2/S2MOSI_2/12SSD_3

T3CLKO/ADC13/AD5/P0.5
PWMETI2_2/T4/ADC14/AD6/P0.6

35 [1P2.2/A10/PWM2P_2/PWM7/SS_2/S1SS_2/S2SS_2/12SWS_3

31 [1P4.3/RxD_4/SCLK_3/S1SCLK_3/S2SCLK_3/I2SCK_4

29 [1P4.1/MISO_3/SIMISO_3/S2MISO_3/CMPO_2/PWMETI_2
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T4CLKO/AD7/P0.7
RxD2/PWM1P/ADCO/P1.0
TxD2/PWMIN/ADC1/P1.1

LIN_TX_3/CAN_TX_3/TxD2_2/P4.7

SDA/S2MISO/S2MISO/MISO/PWM3P/ADC4/P1.4

12SCK_2/SCL/S2SCLK/S1SCLK/SCLK/PWM3N/ADC5/P1.5

12SMCK_2/12SMCK_4/XTALO/MCLKO_2/RxD_3/PWM4P/ADC6/P1.6

XTALI/PWMS_2/TxD_3/PWM4N/ADC7/PL.7

12SSD_2/T2CLKO/S2MOSI/SIMOSI/MOSI/PWM2N/ADC3/P1.3

[ P5.0/RXD3_2/CAN_RX_2

[ ] P3.4/TO/T1CLKO/MOSI_4/PWM4P_4/PWM8_2/CMPO/I2SSD

[ 1 P3.3/INT1/MISO_4/SDA_4/PWM4N_4/PWM7_2

[ 1 P3.2/INTO/SCLK_4/SCL_4/PWMETI/PWMETI2/I2SCK

[ P3.1/D+/TxD

% P3.0/D-/RxD/INT4
P4.0/MOSI_3/S1MOSI_3/S2MOSI_3/12SSD_4

1 Gnd/AGnd

P5.4/RST/IMCLKO/SS/SS_3/S1SS/S1SS_3/S2SS/S2SS_3/
UCap PWM2P/PWM6_2/ADC2/T2/12SWS_2/12SWS_4/12SMCK/I2SMCK_3
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2.11.3 Pin descriptions

Pin number

LOFPa8 name type description
P5.3 1/0 | Standard 10 port
1 TxD4 2 0] Transmit pin of UART 4
CAN2 TX 2 0 Transmit pin of CAN2
LIN_TX 2 O] Transmit pin of LIN
P0.5 1/10 Standard 10 port
9 AD5 I Address/data bus
ADC13 I ADC analog input 13
T3CLKO ) Clock out of timer 3
P0.6 1/0 | Standard IO port
ADG6 [ Address/data bus
3 ADC14 [ ADC analog input 14
T4 [ Timer4 external input
PWMFLT2 2 [ Enhance PWM external anomaly detection pin 2
P0.7 1/0 | Standard IO port
4 AD7 I Address/data bus
TACLKO ) Clock out of timer 4
P1.0 I/0 | Standard IO port
5 ADCO I ADC analog input 0
PWM1P I/0 | Capture of external signal/ Positive of PWMA pulse output
RxD2 [ Input of USART?2
P1.1 I/0 | Standard IO port
6 ADC1 I ADC analog input 1
PWM1N I/0 | Capture of external signal/Negative of PWMA pulse output
TxD2 I Transmit pin of USART 2
P47 I/0 | Standard IO port
7 TXD2 2 I Transmit pin of USART 2
CAN2 TX 3 0] Transmit pin of CAN2
LIN TX 3 0 Transmit pin of LIN
P1.4 /0O | Standard IO port
ADC4 | ADC analog input 4
PWM3P I/0 | Capture of external signal/Positive of PWM3 pulse output
8 MISO I/0 | Master lutput/Slave Onput of SPI
S1IMISO I/0 | Master lutput/Slave Onput of USART1-SPI
S2MISO I/0 | Master lutput/Slave Onput of USART2-SPI
SDA I/0 | Serial data line of 12C
P1.5 I/0 | Standard IO port
ADC5 I ADC analog input 5
PWM3N I/0 | Capture of external signal/Negative of PWM3 pulse output
9 SCLK I/0 | Serial Clock of SPI
S1SCLK I/O | Serial Clock of USART1-SPI
S2SCLK I/0 | Serial Clock of USART2-SPI
SCL I/0 | Serial Clock line of 12C
12SCK_2 I/0 | Serial Clock line of 125
P1.6 1/0 | Standard IO port
ADC6 [ ADC analog input 6
RxD_3 | Input of USART 1
10 PWMA4P 1/0 | Capture of external signal/Positive of PWM4 pulse output
MCLKO 2 ) Main clock output
XTALO ) Connect to external oscillator
12SMCK 2 0 12S main clock line
12SMCK 4 @) 12S main clock line
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Pin number

LOFP48 name type description
P1.7 I/0 | Standard 10 port
ADC7 | ADC analog input 7
1 TxD_3 O Transmit pin of USART 1
PWM4N I/0 | Capture of external signal/Negative of PWM4 pulse output
PWMS5_2 I/0 | Capture of external signal/Pulse output of PWM5
XTALI | Connect to external oscillator
P1.3 I/0 | Standard 10 port
ADC3 I ADC analog input 3
MOSI 1/0 | Master Output/Slave Input of SPI
12 SIMOSI I/0 | Master Output/Slave Input of USART1-SPI
S2MOSI I/0 | Master Output/Slave Input of USART2-SPI
PWM2N I/0 | Capture of external signal/Negative of PWM2 pulse output
T2CLKO @) Clock out of timer 2
12SSD 2 1/10 Data line of 12S
13 UCAP [ USB core power regulator pin
P5.4 /0 | Standard IO port
RST | Reset pin (low level reset)
MCLKO 0 Main clock output
SS 3 I Slave selection of SPI (it is output with regard to master)
SS I Slave selection of SPI (it is output with regard to master)
S1SS 3 I Slave selection of USART1-SPI (it is output with regard to master)
S1SS I Slave selection of USART1-SPI (it is output with regard to master)
14 S2SS I Slave selection of USART?2-SPI (it is output with regard to master)
PWM2P I/0 | Capture of external signal/Positive of PWMZ2 pulse output
PWM6 2 I/0 | Capture of external signal/Pulse output of PWM6
T2 I T2
ADC2 I ADC2
12SWS 2 I/0 | 12S channel selection line
12SWS 4 I/0 | 12S channel selection line
12SMCK @) 12S main clock line
I2SMCK 3 0 12S main clock line
15 Vce Vcc | Power Supply
AVcc Vcc | ADC Power Supply
16 VRef+ | Reference voltage pin of ADC
Gnd Gnd | Ground
17 AGnd Gnd | ADC Ground
VRef- I Reference voltage ground pin of ADC
P4.0 I/0 | Standard 10 port
MOSI 3 I/0 | Master Output/Slave Input of SPI
18 SIMOSI 3 I/0 | Master Output/Slave Input of USART1-SPI
S2MOSI 3 I/0 | Master Output/Slave Input of USART2-SPI
12SSD 4 I/0 | Data line of 12S
P3.0 I/0 | Standard IO port
19 D- /O | USB data line
RxD I Input of USART1
INT4 [ External interrupt4
P3.1 I/0 | Standard IO port
20 D+ /O | USB data line
TxD 0 Transmit pin of USART1
LQF';E nl|meer name type description
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P3.2 1/0 | Standard 10 port
INTO | External interrupt0
SCLK 4 1/0 | Serial Clock of SPI
21 SCL_4 1/0 | Serial Clock line of 12C
PWMETI [ PWM external trigger input pin
PWMET?2 [ PWM external trigger input pin 2
12SCK 1/0 | Clock line of 12S
P3.3 1/0 | Standard 10 port
INT1 [ External interruptl
29 MISO 4 1/0 | Master lutput/Slave Onput of SPI
SDA 4 1/0 | Serial data line of 12C
PWMA4N 4 1/0 | Capture of external signal/Negative of PWM4 pulse output
PWM7 2 1/0 | Capture of external signal/Pulse output of PWM7
P3.4 1/0 | Standard 10 port
TO [ Timer0 external input
T1CLKO ) Clock out of timer 1
23 MOSI 4 1/0 | Master Output/Slave Input of SPI
PWMA4P 4 1/0 | Capture of external signal/Positive of PWM4 pulse output
PWMS8 2 1/0 | Capture of external signal/Pulse output of PWM8
CMPO ) Output of comparator
12SSD I/0 | Data line of 12S
P5.0 1/0 | Standard 10 port
2 RxD3 2 | Input of UART3
CMP+ 2 [ Positive input of comparator
CAN RX 2 [ Receive pin of CAN
P5.1 1/0 | Standard 10 port
25 TxD3 2 0) Transmit pin of UART 3
CMP+_3 [ Positive input of comparator
CAN TX 2 [ Transmit pin of CAN
P3.5 1/0 | Standard 10 port
T1 [ Timerl external input
26 TOCLKO ) Clock out of timer 0
SS 4 | Slave selection of SPI (it is output with regard to master)
PWMFLT [ Enhance PWMA external anomaly detection pin
12SWS 1/0 | 12S channel selection line
P3.6 1/0 | Standard 10 port
97 INT2 | External interrupt2
RxD 2 [ Input of USART1
CMP- [ Negative input of comparator
P3.7 1/0 | Standard 10 port
28 INT3 | External interrupt3
XD 2 ) Transmit pin of USART 1
CMP+ | Positive input of comparator
P4.1 1/0 | Standard 10 port
MISO_3 1/0 | Master lutput/Slave Onput of SPI
29 SIMISO 3 1/0 | Master lutput/Slave Onput of USART1-SPI
S2MISO_3 1/0 | Master lutput/Slave Onput of USART2-SPI
CMPO 2 0 Output of comparator
PWMETI 3 [ PWM external trigger input pin
P4.2 1/0 | Standard 10 port
30 WR ) WRITE signal of external bus
CAN RX 3 [ Receive pin of CAN
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Pin number

LQFP48 name type description
P4.3 1/0 | Standard 10 port
RxD _4 [ Input of USART1
31 SCLK 3 1/0 | Serial Clock of SPI
S1SCLK 3 1/0 | Serial Clock of USART1-SPI
S2SCLK 3 1/0 | Serial Clock of USART2-SPI
12SCK 4 1/0 | Clock line of 12S
P4.4 1/0 | Standard 10 port
32 RD 0 READ signal of external bus
TxD 4 O Transmit pin of USART 1
P2.0 1/0 | Standard 10 port
33 A8 I Address bus
PWM1P_2 1/0 | Capture of external signal/Positive of PWMA pulse output
PWM5 1/0 | Capture of external signal/Pulse output of PWM5
P2.1 1/0 | Standard 10 port
34 A9 I Address bus
PWMIN 2 1/0 | Capture of external signal/Negative of PWMA pulse output
PWM6 1/0 | Capture of external signal/Pulse output of PWM6
P2.2 1/0 | Standard 10 port
Al0 [ Address bus
SS 2 [ Slave selection of SPI (it is output with regard to master)
35 S1SS 2 [ Slave selection of USART1-SPI (it is output with regard to master)
S2SS 2 [ Slave selection of USART2-SPI (it is output with regard to master)
PWM2P_2 1/0 | Capture of external signal/Positive of PWMZ2 pulse output
PWM7 1/0 | Capture of external signal/Pulse output of PWM7
12SWS 3 1/0 | 12S channel selection line
P2.3 1/0 | Standard 10 port
All I Address bus
MOSI 2 1/0 | Master Output/Slave Input of SPI
36 S1IMOSI 2 1/0 | Master Output/Slave Input of USART1-SPI
S2MOSI 2 1/0 | Master Output/Slave Input of USART2-SPI
PWM2N_2 1/0 | Capture of external signal/Negative of PWM2 pulse output
PWM8 1/0 | Capture of external signal/Pulse output of PWM8
12SSD 3 1/0 | Data line of 12S
P2.4 1/0 | Standard 10 port
Al2 I Address bus
MISO 2 1/0 | Master lutput/Slave Onput of SPI
37 S1IMISO 2 1/0 | Master lutput/Slave Onput of USART1-SPI
S2MISO 2 1/0 | Master lutput/Slave Onput of USART2-SPI
SDA 2 1/0 | Serial data line of 12C
PWM3P_2 1/0 | Capture of external signal/Positive of PWM3 pulse output
P2.5 1/0 | Standard 10 port
Al3 I Address bus
SCLK 2 1/0 | Serial Clock of SPI
38 S1SCLK 2 1/0 | Serial Clock of USART1-SPI
S2SCLK 2 1/0 | Serial Clock of USART2-SPI
SCL 2 1/0 | Serial Clock line of 12C
PWM3N_2 1/0 | Capture of external signal/Negative of PWM3 pulse output
I12SCK_3 1/0 | Clock line of 12S
P2.6 1/0 | Standard 10 port
39 Al4 I Address bus
PWM4P 2 1/0 | Capture of external signal/Positive of PWM4 pulse output
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LQFI;"{; number name type description
P2.7 I/0 | Standard 10 port
40 Al5 I Address bus
PWMA4N 2 I/0 | Capture of external signal/Negative of PWM4 pulse output
P4.5 I/0 | Standard 10 port
41 ALE 0 Address Latch Enable signal
CAN TX 3 0 Transmit pin of CAN
P4.6 I/0 | Standard 10 port
42 RxD2 2 I Input of USART2
CAN2 RX 3 | Receive pin of CAN2
LIN_ RX 3 I Receive pin of LIN
P0.0 1/0 | Standard 10 port
ADO I Address/data bus
43 ADC8 | ADC analog input 8
RxD3 [ Input of UART3
PWM5 3 1/0 | Capture of external signal/Pulse output of PWM5
CAN_RX | Receive pin of CAN
PO.1 I/0 | Standard 10 port
AD1 [ Address/data bus
m ADC9 [ ADC analog input 9
TxD3 0 Transmit pin of UART 3
PWM6 3 I/0 | Capture of external signal/Pulse output of PWM6
CAN TX 0 Transmit pin of CAN
P0.2 I/0 | Standard 10 port
AD2 I Address/data bus
ADC10 | ADC analog input 10
45 RxD4 I Input of UART4
PWM7_3 I/0 | Capture of external signal/Pulse output of PWM7
CAN2_RX I Receive pin of CAN2
LIN_RX I Receive pin of LIN
P0.3 I/0 | Standard 10 port
AD3 I Address/data bus
ADC11 [ ADC analog input 11
46 TxD4 0 Transmit pin of UART 4
PWMS8 3 I/0 | Capture o f external signal/Pulse output of PWM8
CAN2_TX 0 Transmit pin of CAN2
LIN TX ) Transmit pin of LIN
P0.4 I/0 | Standard 10 port
47 AD4 I Address/data bus
ADC12 I ADC analog input 12
T3 I Timer3 external input
P5.2 I/0 | Standard 10 port
RxD4 2 I Input of UART4
48 CAN2 RX 2 I Receive pin of CAN2
LIN RX 2 | Receive pin of LIN
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3 Function pins switch

Some special peripherals of STC8H series of microcontrollers can be switched among several 1/O pins to realize one
peripheral used as multiple device through time-sharing, such as UART, SPI, PWM, 12C and bus control pins.

3.1 Register related to function pin switch

i Bit Address and Symbol Reset

Symbol Description Address 57 [ B6 B5 I B4 B3 [ B2 BL B0 e
P_SW1 Peripheral port switch register 1 A2H S1 S[1:0] - | - SP1_S[1:0] 0 - nnxx,000x
P_SW2 Peripheral port switch register 2 BAH EAXFR | - 12C_S[1:0] CMPO_S | S4 S S3 S S2_S 0x00,0000

. Bit Address and Symbol Reset

Symbol Description Address 57 I B6 [ B5 [ B2 | B3 | 52 [ Bl | B0 valie
MCLKOCR Main clock output control register FEO5SH MCLKO_S | MCLKODIV[6:0] 0000,0000
PWMA_PS PWM1 switch register FEB2H C4PS[1:0] C3PS[1:0] C2PS[1:0] C1PS[1:0] 0000,0000
PWMB_PS PWM?2 switch register FEB6H C8PS[1:0] C7PS[1:0] C6PS[1:0] C5PS[1:0] 0000,0000
PWMA_ETRPS PWMA ETR select register FEBOH BRKBPS ETRAPS[1:0] XXXX,XXX0
PWMB_ETRPS PWMB ETR select register FEB4H BRKBPS ETRAPS[1:0] XXXX,XXX0
T3T4PIN T3/T4 select register FEACH - - - - - - - | T3T4SEL | xxxX,Xxx0

3.1.1Peripheral port switch register 1(P_SW1)

Symbol Address B7 | B6 B5 | B4 B3 | B2 B1 BO
P_Sw1 A2H S1_S[1:0] SPI_S[1:0] 0 -
S1 S[1:0]: USART1 pin selection bits
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
SP1_S[1:0]: SPI pin selection bits
SPI_S[1:0] SS MOSI MISO SCLK
00 P1.2/P5.4 P1.3 P1.4 P15
01 P2.2 P2.3 P2.4 P2.5
10 P5.4 P4.0 P4.1 P4.3
11 P3.5 P3.4 P3.3 P3.2

3.1.2Peripheral port switch register 2(P_SW?2)

Symbol Address B7 B6 B5 | B4 B3 B2 Bl BO

P SW2 BAH EAXFR 12C_S[L:0] CMPO_S S4 S S3 S S2.S

EAXFR: Extended RAM area Special Function Register (XFR) access control register
0: Access to XFR is prohibited
1: Enable access to XFR.
When XFR needs to be accessed, EAXFR must be set to 1 before XFR can be read or written properly

12C_S[1:0]: I2C pin selection bits

12C_S[1:0] SCL SDA
00 P15 P1.4
01 P25 P2.4
10 P7.7 P7.6
11 P3.2 P3.3

CMPOQO_S: Comparator output pin selection bit
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CMPO_S CMPO
0 P3.4
1 P4.1
S4_S: UART4 pin selection bit
S4 S RxD4 TxD4
0 P0.2 P0.3
1 P5.2 P5.3
S3_S: UARTS pin selection bit
S3 S RxD3 TxD3
0 P0.0 P0.1
1 P5.0 P5.1
S2_S: USART?2 pin selection bit
S2 S RxD2 TxD2
0 P1.0 P1.1
1 P4.6 P4.7

3.1.3 Clock selection register(MCLKOCR)

Symbol Address B7 B6 [ B5 | B4 B3 | B2 BL | BO
MCLKOCR FEOSH MCLKO_S MCLKODIV[6:0]
MCLKO_S: Main clock out pin selection bit
MCLKO_S MCLKO
0 P5.4
1 P1.6
3.1.4 T3/T4 selection register(T3T4PIN)
Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
T3T4PIN FEACH - - - - - - - T3T4SEL
T3TASEL: T3/T3CLKO/T4/TACLKO pin selection bit
T3TA4SEL T3 T3CLKO T4 TACLKO
0 P0.4 P0.5 P0.6 P0.7
1 P0.0 P0.1 P0.2 P0.3
3.1.5 Advanced PWM selection register(PWMx_PS)
Symbol Address B7 | B6 BS | B4 B3 | B2 BL | BO
PWMA_PS FEB2H C4PS[1:0] C3PS[1:0] C2PS[1:0] C1PS[1:0]
PWMB_PS FEB6H C8PS[1:0] C7PS[1:0] C6PS[1:0] C5PS[1:0]
C1PS[1:0]: Advanced PWM channel 1 out pin selection bit
C1PS[1:0] PWM1P PWM1N
00 P1.0 P1.1
01 P2.0 P2.1
10 P6.0 P6.1
11 - -
C2PS[1:0]: Advanced PWM channel 2 out pin selection bit
C2PS[1:0] PWM2P PWM2N
00 P1.2/P5.4 P1.3
01 P2.2 P2.3
10 P6.2 P6.3
11 - -

C3PS[1:0]: Advanced PWM channel 3 out pin selection bit
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channel 4 out pin selection bit

channel 5 out pin selection bit

channel 6 out pin selection bit

channel 7 out pin selection bit

channel 8 out pin selection bit

C3PS[1:0] PWM3P PWM3N
00 P1.4 P15
01 P2.4 P2.5
10 P6.4 P6.5
1 - -
C4PS[1:0]: Advanced PWM
C4PS[1:0] PWM4P PWM4N
00 P1.6 P1.7
01 P2.6 P2.7
10 P6.6 P6.7
1 P3.4 P3.3
C5PS[1:0]: Advanced PWM
C5PS[1:0] PWM5
00 P2.0
01 P1.7
10 P0.0
1 P7.4
C6PS[1:0]: Advanced PWM
C6PS[1:0] PWM6
00 P2.1
01 P5.4
10 P0O.1
1 P7.5
C7PS[1:0]: Advanced PWM
C7PS[1:0] PWM7
00 p2.2
01 P3.3
10 P0.2
11 P7.6
C8PS[1:0]: Advanced PWM
C8PS[1:0] PWMS
00 P2.3
01 P3.4
10 P0.3
1 P7.7

3.1.6 Advanced PWM Pin selection register(PWMx_ETRPS)

Symbol Address B7 B6 B5 B4 B3 B2 BL | BO
PWMA_ETRPS FEBOH BRKAPS ETRAPS [1.0]
PWMA_ETRPS FEB4H BRKBPS ETRBPS [1:0]

ETRAPS [1:0]: Advanced PWMA External trigger leg ERI select bit
ETRAPS [1:0] | PWMETI

00 P3.2

01 P4.1

10 P7.3

1 -

ETRBPS [1:0]:

Advanced PWMB External trigger leg ERI select bit

ETRBPS [1:0] | PWMET2
00 P3.2
01 P0.6
10 -
11 -

BRKAPS [1:0]: Advanced PWMA brake pin PWMFLT selector bit

BRKAPS [1:0] |

PWMFLT |
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00 P3.5

01 Comparator output
BRKBPS [1:0]: Advanced PWMB brake pin PWMFLT selector bit
BRKBPS [1:0] PWMFLT?2

00 P3.5

01 Comparator output
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3.2 Example Routines

3.2.1 USART1 switch

C language code

/I Operating frequency for test is 11.0592MHz

#include "'reg51.h"

sfr P_SW1

sfr POM1
sfr POMO
sfr PiM1
sfr P1MO
sfr P2M1
sfr P2MO0
sfr P3M1
sfr P3MO
sfr P4M1
sfr P4MO
sfr P5M1
sfr P5M0

void main()

{

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4AMO = 0x00;
PAM1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

P_SW1 = 0x00;
I P_SW1 = 0x40;
I P_SW1 = 0x80;
Il P_SW1 = 0xc0;

while (1);

0xaz;

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;

/IRXD/P3.0, TXD/P3.1

IIRXD_2/P3.6, TXD_2/P3.7
/IRXD_3/P1.6, TXD_3/P1.7
IIRXD_4/P4.3, TXD_4/P4.4

Assembly code

; Operating frequency for test is 11.0592MHz

P_Swi

POM1
POMO
P1M1
P1MO
P2M1

DATA

DATA
DATA
DATA
DATA
DATA

0A2H

093H
094H
091H
092H
095H
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P2MO
P3M1
P3MO
P4M1
P4MO
P5M1
P5MO0

MAIN:

DATA
DATA
DATA
DATA
DATA
DATA
DATA

ORG
LIMP

ORG

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV
MOV
MOV
SIMP

END

096H

0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN

0100H

SP, #5FH

POMO, #00H
POML1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

P_SW1,#00H ;RXD/P3.0, TXD/P3.1

P_SW1,#40H ;RXD_2/P3.6, TXD_2/P3.7
P_SW1,#80H 'RXD_3/P1.6, TXD_3/P1.7
P_SW1,#0COH 'RXD_4/P4.3, TXD_4/P4.4

$

3.2.2 USART?2 switch

C language code

/I Operating frequency for test is 11.0592MHz

#include "reg51.h"

sfr

sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

P_SW2

POM1
POMO
P1M1
P1MO
P2M1
P2MO
P3M1
P3MO
P4M1
P4MO
P5M1
P5MO

Oxba;

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;

-130 -



STC8H Series Manual

void main()

{

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

P_SW2 = 0x00;
Il P_SW2 = 0x01;

while (1);

JIRXD2/P1.0, TXD2/P1.1
JIRXD2_2/P4.6, TXD2_2/P4.7

Assembly code

; Operating frequency for test is 11.0592MHz

P_SW2

POM1
POMO
P1M1
P1MO
P2M1
P2MO
P3M1
P3MO
P4AM1
P4MO
P5M1
P5MO

MAIN:

DATA

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

ORG
LIMP

ORG

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV

0BAH

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN

0100H

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

P_SW2 #00H ;RXD2/P1.0, TXD2/P1.1
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MOV P_SW2,#01H :RXD2_2/P4.0, TXD2_2/P4.2
SIMP $
END

3.2.3 UARTS3 switch

C language code
// Operating frequency for test is 11.0592MHz

#include "'reg51.h"

sfr P_SW2 =  Oxba;
sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr P2M1 = 0x95;
sfr P2MO = 0x96;
sfr P3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr P4M1 = 0xb3;
sfr P4MO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO = Oxca;
void main()
{

POMO = 0x00;

POM1 = 0x00;

P1MO = 0x00;

P1M1 = 0x00;

P2MO0 = 0x00;

P2M1 = 0x00;

P3MO0 = 0x00;

P3M1 = 0x00;

P4AMO = 0x00;

PAM1 = 0x00;

P5MO0 = 0x00;

P5M1 = 0x00;

P_SW2 = 0x00; /IRXD3/P0.0, TXD3/P0.1
Il P_SW2 = 0x02; /IRXD3_2/P5.0, TXD3_2/P5.1

while (1);
}

Assembly code
; Operating frequency for test is 11.0592MHz

P_SW2 DATA 0BAH
POM1 DATA 093H
POMO DATA 094H
P1M1 DATA 091H
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P1MO
P2M1
P2MO
P3M1
P3MO
P4M1
P4MO
P5M1
P5MO0

MAIN:

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

ORG
LIMP

ORG

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV

SIMP

END

092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN

0100H

SP, #5FH

POMO, #00H
POML1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

P_SW2 #00H "RXD3/P0.0, TXD3/P0.1
P_SW2,#02H 'RXD3_2/P5.0, TXD3_2/P5.1

$

3.24 UART4 switch

C language code

/I Operating frequency for test is 11.0592MHz

#include "reg51.h"

sfr

sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

P_SW2

POM1
POMO
P1M1
P1MO
P2M1
P2MO
P3M1
P3MO
P4M1
P4MO
P5M1
P5MO

Oxba;

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;
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void main()

{

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

P_SW2 = 0x00;
Il P_SW2 = 0x04;

while (1);

JIRXD4/P0.2, TXD4/P0.3
JIRXD4_2/P5.2, TXD4_2/P5.3

Assembly code

; Operating frequency for test is 11.0592MHz

P_SW2

POM1
POMO
P1M1
P1MO
P2M1
P2MO
P3M1
P3MO
P4AM1
P4MO
P5M1
P5MO

MAIN:

DATA

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

ORG
LIMP

ORG

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV

0BAH

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN

0100H

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

P_SW2 #00H ;RXD4/P0.2, TXD4/PO0.3
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MOV P_SW2 #04H ;RXD4_2/P5.2, TXD4_2/P5.3
SIMP $
END

3.2.5 SPI switch

C language code
// Operating frequency for test is 11.0592MHz

#include "'reg51.h"

sfr P_Swi1 = 0xaz;
sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr P2M1 = 0x95;
sfr P2MO = 0x96;
sfr P3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr P4M1 = 0xb3;
sfr P4MO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO = Oxca;
void main()
{
POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4AMO = 0x00;
PAM1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;
P_SW1 = 0x00; /ISS/P1.2, MOSI/P1.3, MISO/P1.4, SCLK/P1.5
Il P_SW1 = 0x04, /ISS_2/P2.2, MOSI_2/P2.3, MISO_2/P2.4, SCLK_2/P2.5
Il P_SW1 = 0x08; /ISS_3/P5.4, MOSI_3/P4.0, MISO_3/P4.1, SCLK_3/P4.3
Il P_SW1 = 0x0c; /ISS_4/P3.5, MOSI_4/P3.4, MISO_4/P3.3, SCLK_4/P3.2
while (1);
}

Assembly code
; Operating frequency for test is 11.0592MHz

P_SW1 DATA 0A2H

POM1 DATA 093H
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POMO DATA 094H
P1IM1 DATA 091H
P1MO DATA 092H
P2M1 DATA 095H
P2MO DATA 096H
P3M1 DATA 0B1H
P3MO DATA 0B2H
PAM1 DATA 0B3H
PAMO DATA 0B4H
P5M1 DATA 0C9H
P5MO DATA 0CAH
ORG 0000H
LIMP MAIN
ORG 0100H
MAIN:
MOV SP, #5FH
MOV POMO, #00H
MOV POM1, #00H
MOV P1MO, #00H
MOV P1M1, #00H
MOV P2MO, #00H
MOV P2M1, #00H
MOV P3MO, #00H
MOV P3M1, #00H
MOV P4MO, #00H
MOV P4M1, #00H
MOV P5MO, #00H
MOV P5M1, #00H
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/P5.4, MOSI_3/P4.0, MISO_3/P4.1, SCLK_3/P4.3
: MOV P_SW1,#0CH :SS_4/P3.5, MOSI_4/P3.4, MISO_4/P3.3, SCLK_4/P3.2
SIMP $
END

3.2.6 12C switch

C language code
/I Operating frequency for test is 11.0592MHz

#include "reg51.h"

sfr P_SW2 = 0xba;
sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr P2M1 = 0x95;
sfr P2MO = 0x96;
sfr P3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr P4M1 = 0xb3;
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sfr P4MO

sfr P5M1

sfr P5MO

void main()

{
POMO = 0x00;
POM1 = 0x00;
P1MO0 = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;
P_SW2 = 0x00;

Il P _SW2 = 0x10;

Il P_SW2 = 0x20;

Il P_SW2 = 0x30;
while (1);

}

0xb4;
0xc9;
Oxca;

/ISCL/P1.5, SDA/P1.4

/ISCL_2/P2.5, SDA_2/P2.4
/ISCL_3/P7.7, SDA_3/P7.6
/ISCL_4/P3.2, SDA_4/P3.3

Assembly code

; Operating frequency for test is 11.0592MHz

P_Sw2

POM1
POMO
P1M1
P1MO
P2M1
P2MO
P3M1
P3MO
P4AM1
P4MO
P5M1
P5MO

MAIN:

DATA

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

ORG
LIMP

ORG

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

0BAH

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN

0100H

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
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MOV
MOV
MOV
MOV

MOV
MOV
MOV
MOV

SIMP
END

P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

P_SW2,#00H
P_SW2,#10H
P_SW2,#20H
P_SW2,#30H

$

:SCL/P1.5, SDA/P1.4

:SCL_2/P2.5, SDA_2/P2.4
:SCL_3/P7.7, SDA_3/P7.6
:SCL_4/P3.2, SDA_4/P3.3

3.2.7 Comparator output switch

C language code

// Operating frequency for test is 11.0592MHz

#include "'reg51.h"

sfr

sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

P_SW2

POM1
POMO
P1M1
P1MO
P2M1
P2MO
P3M1
P3MO
P4M1
P4MO
P5M1
P5MO

void main()

{

I

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4AMO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

P_SW2 = 0x00;
P_SW2 = 0x08;

while (1);

Oxba;

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xbh2;
0xb3;
0xb4;
0xc9;
Oxca;

/ICMPO/P3.4
/ICMPO_2/P4.1

Assembly code
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; Operating frequency for test is 11.0592MHz

P_SW2 DATA 0BAH

POM1 DATA 093H

POMO DATA 094H

P1IM1 DATA 091H

P1MO DATA 092H

P2M1 DATA 095H

P2MO DATA 096H

P3M1 DATA 0B1H

P3MO DATA 0B2H

PAM1 DATA 0B3H

PAMO DATA 0B4H

P5M1 DATA 0C9H

P5MO DATA 0CAH
ORG 0000H
LIMP MAIN
ORG 0100H

MAIN:
MOV SP, #5FH
MOV POMO, #00H
MOV POM1, #00H
MOV P1MO, #00H
MOV P1M1, #00H
MOV P2MO, #00H
MOV P2M1, #00H
MOV P3MO, #00H
MOV P3ML1, #00H
MOV P4MO, #00H
MOV P4AM1, #00H
MOV P5MO, #00H
MOV P5M1, #00H
MOV P_SW2 #00H ;CMPO/P3.4

: MOV P_SW2,#08H :CMPO_2/P4.1
SIMP $
END

3.2.8 Main clock output switch

C language code
/I Operating frequency for test is 11.0592MHz

#include "reg51.h™

#define  CLKOCR (*(unsigned char volatile xdata *)0xfe00)
sfr P_SW2 =  Oxba;
sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91,;
sfr P1MO = 0x92;
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sfr P2M1

sfr P2MO

sfr P3M1

sfr P3MO

sfr P4M1

sfr P4MO

sfr P5M1

sfr P5MO

void main()

{
POMO = 0x00;
POM1 = 0x00;
P1MO0 = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;
P_SW2 = 0x80;
CLKOCR = 0x04;

Il CLKOCR = 0x84;
P_SW2 = 0x00;
while (1);

}

0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;

I/IRC/4 output via MCLKO/P5.4
IIIRC/4 output via MCLKO_2/P1.6
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Assembly code
; Operating frequency for test is 11.0592MHz

P_SW2 DATA 0BAH

CLKOCR EQU OFEO5H

POM1 DATA 093H

POMO DATA 094H

P1M1 DATA 091H

P1MO DATA 092H

P2M1 DATA 095H

P2MO DATA 096H

P3M1 DATA 0B1H

P3MO DATA 0B2H

P4M1 DATA 0B3H

P4MO DATA 0B4H

P5M1 DATA 0C9H

P5MO0 DATA 0CAH
ORG 0000H
LIMP MAIN
ORG 0100H

MAIN:
MOV SP, #5FH
MOV POMO, #00H
MOV POML1, #00H
MOV P1MO, #00H
MOV P1M1, #00H
MOV P2MO, #00H
MOV P2M1, #00H
MOV P3MO, #00H
MOV P3M1, #00H
MOV P4MO, #00H
MOV P4M1, #00H
MOV P5MO, #00H
MOV P5M1, #00H
MOV P_SW2,#80H
MOV A#04H ;IRC/4 output via MCLKO/P5.4

; MOV A #84H ;IRC/4 output via MCLKO_2/P1.6
MOV DPTR,#CLKOCR
MOVX @DPTR,A
MOV P_SW2,#00H
SIMP $
END
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4

4.1

Package Dimensions

SOP8 Package mechanical data

D (4.9mm)

R
le—
[T
I —
I —
I —

E (6.0mm)
E1 (3.9mm)

e (1.27mm)
: v
<27 T
. e L
<
b(0.40mm)

General size
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 4.80 4,90 5.00
E 5.80 6.00 6.20
E1l 3.80 3.90 4.00
e 1.27BSC
0.45 0.60 0.80
L1 1.04REF
L2 0.25BSC
R1 0.07 -
R2 0.07
R1
"0

L1
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4.2 DFNS8 Package mechanical data (3mm*3mm)

D (3mm)
h " General size
mm
A D SYMBOL MIN TYP MAX
T 1 @\— 8 A 0.70 0.75 0.80
E PIN 1! Al 0 0.02 0.05
= A2 0.50 0.55 0.60
w 4 5
A3 - 0.203REF -
L - b 0.175 0.20 0.225
D 2.89 3.00 3.11
E 2.89 3.00 3.11
K L(0.4mm) D2 1.65 1.70 1.75
»‘ »‘ . E2 2.35 2.40 2.45
~D2 e 0.45 050 0.5
j ; E L L 0.381 0.40 0.419
- = K 0.275REF
EL; N EJE R 0.125 ; -
N
ST |y < te
@ R
v
< 2 < v
R
b 4

The back metal sheet (substrate) of STC's existing DFN8 packaged chip is not grounded inside the chip. It can be grounded
or ungrounded on the user's PCB board, which will not affect the performance of the chip.
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4.3

SOP16 Package mechanical data

D (9.9mm) | General size
B " mm
16 9 SYMBOL MIN TYP MAX
4 A 1.35 1.60 175
R A I
= A2 1.25 1.45 1.65
£ E A3 0.55 0.65 0.75
2 s b 0.35 0.40 0.45
o - O D 9.80 9.90 10.00
¥ E 5.80 6.00 6.20
HHHHHHHH 3 280 | 30 | 400
- e 1.27BSC
1 »‘ F 8 L 0.45 0.60 0.80
L1 1.04REF
e (1.27mm) L2 0.25BSC
R1 0.07 -
R2 0.07 -
Y P R1
J2 \
" ., "
Y -
[ | I I O O O
i A b
< L
b(0.40mm) —-
L1
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4.4 TSSOP20 Package mechanical data

E (6.5mm)
E1 (4.4mm)

D (6.5mm) N General size
B - mm
20 11 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
E1 4.30 4.40 450
v O e 0.65BSC
L 0.45 0.60 0.75
L1 1.00REF
N 10 L2 0.25BSC
R1 0.09 -
e (0.65mm) R2 0.09 .
v
™ R1
<
VI .
Y -
_Y ) B B e B e W -
N S
< L
b(0.24mm) —
L1
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4.5 QFN20 Package mechanical data (3mm*3mm)

D (3mm)
20 16
A
1 15
e D\
= PIN 1
L
L
5 11
Y
6 10
K
‘ N 18 20
L JUUUU
1 B ] 1
=, D -
£
g*—j N p2 Rl O
sTpi g
° 1D cl y
— ¥
—» a— C2
b(0.20mm) C

General size
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 2.90 3.00 3.10
E 2.90 3.00 3.10
D2 1.40 1.50 1.60
E2 1.40 1.50 1.60
e 0.30 0.40 0.50
L 0.35 0.40 0.45
K 0.35REF
R 0.085 - -
C1 0.07 -
Cc2 0.07 -
2 v
e B -
; ;

The back metal sheet (substrate) of STC's existing DFN8 packaged chip is not grounded inside the chip. It can be grounded
or ungrounded on the user's PCB board, which will not affect the performance of the chip.
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4.6

LQFP32 Package mechanical data (9mm*9mm)

D (9mm)

D1 (7mm)

3
7y
251
I
/E\’é‘l:EE
= |
N~
S| —| O
W o
I
321

TILLLTR
L

e (0.80mm) b(0.30mm)

I
—| -

L ST ma

Alﬁ -~

General size
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 -
bl 0.30 0.35 0.40
b 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
E1l 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° 10°
(A-A sectional view)
—h R1
c R . jj
v A . H
b o
—— |_
o -
. T E—
L1
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4.7 QFN32 Package mechanical data (4mm*4mm)

D (4mm)

32

19

E (4mm)

1
*. PIN1

18

17

16

K

'

l—

27

32

b oo ooo-

—
—

Juuuuuu

e(0.4mm)
o -1
E2

guuuuuudy

17

ARANANRNARANANI

ﬂﬂﬂﬂﬂ*ﬂﬂﬂ

b(0.20mm)> }

General size
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
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 -
> v
e
f f

The back metal sheet (substrate) of STC's existing DFN8 packaged chip is not grounded inside the chip. It can be grounded
or ungrounded on the user's PCB board, which will not affect the performance of the chip.
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4.8 LQFP48 Package mechanical data (9mm*9mm)
| D (9mm) |
| | General size
D1 (7mm) mm
- 36 25 SYMBOL MIN TYP MAX
i A - - 1.60
Al 0.05 - 0.15
] A2 1.35 1.40 1.45
371 1124 A3 0.59 0.64 0.69
= — T b 0.18 - 0.27
11 —— b1 0.17 0.20 0.23
= — T c 0.13 - 0.18
=~ g =@ - cl 0.12 0.127 0.134
E €| — T D 8.80 9.00 9.20
22 E/ | —TO D1 6.90 7.00 7.10
Wi —— —TD E 8.80 9.00 9.20
= — T E1 6.90 7.00 7.10
[ T1T1] [ T1TT11 e 0.45 0.50 0.55
= O — T 0.45 0.60 0.75
48171 —1113 L1 1.00REF
L2 0.25BSC
R1 0.08 - -
vy R2 0.08 - 0.20
1 ﬁ F ﬁ F 12 S 0.20 - -
e (0.5mm) b
A o™ % Rl
<
<2;' i \ THHHHHHEHHHE ] R2
v J m% — jj
b b
< L
b ‘ ™
%L,‘ L1
-
c|cl
_v
(A-A sectional view)
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4.9 QFN48 Package mechanical data (6mm*6mm)

D (6mm)
- g General size
48 37 mm
4 SYMBOL MIN TYP MAX
1 36 A 0.70 0.75 0.80
*_ PIN1 Al 0.00 0.02 0.05
A3 0.20REF
b 0.15 0.20 0.25
o 5.90 6.00 6.10
E E 5.90 6.00 6.10
o D2 3.95 4.05 4.15
E2 3.95 4.05 4.15
e 0.35 0.40 0.45
L 0.35 0.40 0.45
K 0.20
12 % R 0.09 -
Y
13 24
K !
-
‘ 39 48
L QUUUUUUuUuUuUuuy <
* D , ] 1 2 %
) - i [ ] J 2
) -
= = o :
= ) A
g—j o -
@ [ |- » (]
) -
) -
) ‘ -
25 [ 1 12
ANRNANARANANARARANARANA
24 b(0.20mm) > F 13

The back metal sheet (substrate) of STC's existing DFN8 packaged chip is not grounded inside the chip. It can be grounded
or ungrounded on the user's PCB board, which will not affect the performance of the chip.
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4.10 LQFP64S Package mechanical data (12mm*12mm)

E (12mm)

E1 (10mm)

. D (12mm) | A
| ] D1 (10mm) | | iﬂ
T 48 33 _|A3 ZJ
o HHHAHAAHAE A _
4911 —r1132 ]
—— ——] ]
—— ——] ]
TOP E-MARK 2-®1.840.1 DEPTH 0.140.05
I 111 ]
I 111 ]
—— ——] ]
—— ——] ]
I 111 ]
—— ——] ]
—— ——] ]
I 111 ]
T BTM E-MARK 2-®1.840.1 DEPTH 0.140.05 E—— ‘
—— ——] ]
—— [ INDEX ®1.240.1 DEPTH 0.240.1 -] ]
I 111 ]
64 1T Q 117 ]
R EE LD S
- 4 R
e (0.5mm) b
General size
mm
SYMBOL MIN TYP MAX
A - P 1.60
Al 0.05 - 0.15
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
b 0.18 - 0.27
b1 0.17 0.20 0.23
c 0.13 - 0.18
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
E1l 9.90 10.00 10.10
e 0.50BSC b
0.45 0.60 0.75
L1 1.00REF bl
L2 0.25BSC ‘ ‘
R1 0.08 - -
R2 0.08 - 0.20 clea
S 0.20 - -
? 0° 35° 7°
21 0° - - - A-A sectional Vi
2 e 17 3 (A-A sectional view)
23 11° 12° 13°
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4.11 QFN64 Package mechanical data (8mm*8mm)

D (8mm) ‘
= j General size
64 49 mm
[} SYMBOL MIN TYP MAX
EI 3 48 A 0.70 0.75 0.80
PIN 1 Al 0.00 0.02 0.05
A2 0.50 0.55 0.60
A3 0.20REF
b 0.15 0.20 0.25
7.90 8.00 8.10
o E 7.90 8.00 8.10
E D2 5.90 6.00 6.10
o E2 5.90 6.00 6.10
e 0.30 0.40 0.50
L 0.30 0.40 0.50
K 0.40
R 0.09 -
16 33
Y
17 32 ¢
Lﬂﬂmww < . :
K e -
+ e 51 64 % % %
L Uuuuouuuuyguuuuuuuu
=y =K
47 [ (@
D) (@
D) R (@
- I~
D) D2 (@
oD [ N
D | o -
., D e -
RS =
o D) ]
‘GJ’TD -
D) (@
D) (@
D) (@
3 D i 1 16
ANARANARANARARANANANARANANANANE
32 b(ozom-m)-» f— 17

The back metal sheet (substrate) of STC's existing DFN8 packaged chip is not grounded inside the chip. It can be grounded
or ungrounded on the user's PCB board, which will not affect the performance of the chip.
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4.12 Naming rules of STC8 family

STC 8x xK XX Sx U

—L USB

Number of UARTS
4: 4 UARTSs
2: 2 UARTS

Flash size

08: 8K bytes

16: 16K bytes
28: 28K bytes
64: 64K bytes

SRAM size

1K: 1K bytes
2K: 2K bytes
8K: 8K bytes

Sub-series
8H: STCB8H series
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S

ISP Download and typical application circuit

5.1 STC8H series ISP download application circuit

5.1.1 Download using RS-232 converter (general precision ADC), Emulation

supported

Note: This is a schematic diagram of
SOP32/DIP32, please refer to the

o K N Vee Vee
specific pin diagram for LQFP32
—51 POO P27 22 SP3232/
3 PO.1 P2.6 30 SP232/
—; P02 P25 —=o— 0.1u MAX3232/
System power 5 Egg Egg 28 MAX232 10 0.1u
_2 | p1. 312 "
(Can be powered from USB) % P11 P22 % . ; c1+ vee ig %ﬂ
—5| PL2 P21 o S v GND I 5o
—5 P13 P20 |22 }74 1 TIOUT |33 2o
Vin 10| P1.4 P3.7 23 5 C2+ R1IN 7 ‘ 3 O
1 P1.5 P3.6 o2 I:{ }76 C2- R1OUT 11 8 O
—5—1 P16 P35 —— V- T1IN —1—0
0.1u
Power On 22 Py P34 22 — meour T2 +to
14 P5.4 P3.3 BCH 0.1u —— R2IN  R20UT ?—O
Vce P3.2 18 —O
Vref+ P3.1 17
47u c? Gnd P3.0
STC8H1K16 3 ! : B
Il I~ ]
U
— L IN5819 /
\\\ /I
47u TantaIL_Jm_ capacit(_)r (package 3528) System clock<=10MHz | System clock>10MHz When MAX232 and target chip
22u Monolithic capacitor (package 0603) are powered on at the same time,
10u Monolithic capacitor (package 0603) c? 104(0.1uF) 103(0.01uF) resistors and diodes can be
0.1u Monolithic capacitor (package 0603) omitted

ISP download steps:

1. Power off the target chip.

2. Click the "Download/Program™ button in the STC-1SP download software.
3. Power on the target chip.

4. Start ISP download.
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5.1.2 Download using RS-232 converter

supported

(High precision

ADC), Emulation

CDA431/TL431 (2.5V reference)

0.1u Monolithic capacitor (package 0603)

511Ryote: This is a schematic diagram of SOP3%// Vi
DIP32, please refer to the specific pin ce ce
diagram for LQFP32
o —— P00 P27 22 SP3232/
3 P0.1 P2.6 30 SP232/
2 P0.2 P2.5 g 0.1u MAX3232/
system pover 5o oy 28 i oo | [ o
(Can pe powered from USB) % P11 P22 % . ; ci+ vee 12 %{)
—5 | PL2 P21 =5 ' e GND |- I ——o
9 P13 P2.0 54~ }74 C1l- Ti0UT 13 7
Vin 10| P1.4 P3.7 23 5 C2+ R1IN 7 ‘ 3
1 P15 P3.6 29~ I:{}iﬁ C2- R10OUT 11 8
Power On 12| P18 PS5 151 0.1u 71V TN a7 ©
P17 P3.4 50 5 T20UT T2IN ?—O
P5.4 P3.3 19~ 0.1u —— R2IN R20UT ?—O
Vcee P3.2 BT —O
Vref+ P3.1 k]
Gnd P3.0 —— ;
STC8H1K16 i |
1 I~ ]
U
— \ IN5819 /
\ /
47u Tantalum capacitor (package 3528) it . .
22u Monolithic capacitor (package 0603) System clock<=10MHz | System clock>10MHz Here, resistor and diode
10u Monolithic capacitor (package 0603) c? 104(0.1uF) 103(0.01uF) can be omitted

ISP download steps:

1. Power off the target chip.

2. Click the “Download/Program” button in the STC-ISP download software.

3. Power on the target chip.
4. Start ISP download.
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5.1.3 High-precision ADC reference

series, Emulation supported

circuit diagram

5| P03 P02 [0
CD431/TL431 (2.5V reference)T P0.4 P0.1 38 Vce Vce
2 P0.5 P0.0 37
5 P0.6 P2.7 36
511R 51 PO.7 P2.6 35 SP3232/
— P1.0 P2.5 34 SP232/
—g| P11 P24 (oo 0.1u MAX3232/ 10u 0.1u
——1 P12 P23 —>— MAX232
System power % P13 P22 % 1 16 1
(Can be powered from [USE) I T o % 0.1u 2 v oD 15 I gio
P1.6 P4.1 g~ }74 C1- Ti0UT 3 7
—— P17 P3.7 o7 5 C2+ R1IN IV ‘ 3
Vin AGnd P3.6 26 I:{ }76 C2- R10OUT 11 8
AVref P3.5 25 0.1u 7 V- T1IN T—O
AVce P3.4 22~ 8 T20UT T2IN —— ?40
Power On P5.4 P3.3 3 0.1u —— R2IN R20UT —— ?—O
Vee P3.2 o~ —O
—n~1 P55 P3.1
OR OR 47 ¢ 2 cng P30 -2
L T | == L
= [
Analog System Digital N
GND GND GND — 4 INS819 /
CD431 (package SOT23) NI
47u Tantalum capacitor (package 3528)
22u Monolithic capacitor (package 0603) System clock<=10MHz | System clock>10MHz Here, resistor and diode
10u Monolithic capacitor (package 0603) can be omitted
0.1u Monolithic capacitor (package 0603) c? 104(0.1uF) 103(0.01uF)

ISP download steps:
1. Power off the target chip.

2. Click the "Download/Program™ button in the STC-ISP download software.

3. Power on the target chip.
4. Start ISP download.

of STC8H3K64S4

- 156 -



STC8H Series Manual

5.1.4 Download using PL2303-GL, Emulation supported

The purpose of the diode and resistor here is to
prevent the USB device from powering the target
chip. Since the USB device cannot be powered off
during the power—off process of the target chip,

1 P0.0 P27 32 the sending pins of the USB device are generally
2 PO.1 P26 31 push—pull output, and the current can reach 5—
_3 | P0.2 P25 | 30 10mA. The mA chip can Work, so when using this
_4 | P0.3 P2.4 | 29  mode to download the program to the STC “
System power _5 | | 28 picrocontroller, the diodes and resistors here
PLO P2.3 olul 104 0.1u
(Can be powered fromUSB) 6 | P11 P22 | 27 cannot be saved.
7 : : 26
5 P1.2 P2.1 o5 USB +5V
—5| P13 P20 [5r- ) USB +5V
vin 10 P4 P37 155 8
1 P15 P3.6 29 /l 1N5819 \\ GND V033 7 1
- 51 PL6 P35 57— : s TXD  VBUS | o 5V
S 3 PL7 P34 oo i J IOVDD DM (% 31D
2 | mMcu.vce 14| P54 P33 =5 — RXD DP 1D+
o - )
a Ve P32 I8 J L 100Rk PL2303-GL CGND
Vref+ P3.1 7 N J soPs
47u c? Gnd P3.0 See” — —
Note: Pin 3/I0_VDD of PL2303GL in this download circuit

STC8H1K16 diagram should be directly connected to USB+5V, which was

. : s s : wrongly connected to MCU_VCC in our previously Reference
— Note: This is a schematic dlagram picture. PLease correct The connection.

N of SOP32/DIP32, please refer to

the specific pin diagram for System clock<=10MHz | System clock>10MHz
LQFP32 c? 104(0.1uF) 103(0.01uF)
il i
g ST T T TS T[T
NT O NAO OO~ OIS The purpose of the diode and resistor here is
woooooTFaaa ) A
aAadadaaaaaoaoaana to prevent the USB device from powering the
1] P5.3 p2.3 | 36 target chip. Since the USB device cannot be
_2 P0O.5 p2.2 135 powered off during the power-off process of the
3 P0.6 P2.1 | 34 target chip, the sending pins of the USB device
_4 ] PO.7 P2.0 % are generally push—pull output, and the current
% P1.0 P4.4 gT can reach 5-10mA. The mA chip can Work, so when
— P1.1 STC8H8K64U P4.3 B using this mode to download the program to the
5 P47 P4.2 g STC microcontroller, the diodes and resistors
—— P14 P41 —— here cannot be saved.
9 28
—— P15 P37 o7
10 27
—> P16 P3.6 g
11 26
5 P17 P35 o
—=1 P13 PS.1 ——
ystem power O 8 EG b oo b0
(Can be powered from USB) S>> 04y o oo o USB 5V 0-lu 10u Ol
| | [ NN N[N
I [ P USB +5V
Vin 1 8
! /INS819 5] GND V033 — 1
5 — 5 TXD  VBUS oo 45
o ' I 71 10.vDD DM — 31D-
5] I H D+
z MCU_VCC il RXD oP 7] oD
< | L00EK PL2303-GL
47u c? S — SOP8

Note: Pin 3/I0_VDD of PL2303GL in this download circuit
diagram should be directly connected to USB+5V, which was
wrongly connected to MCU_VCC in our previously Reference

picture. PLease correct The connectiom.

System clock<=10MHz | System clock>10MHz
104(0.1uF) 103(0.01uF)

C

-~

ISP download steps:

1. Power off the target chip, be careful not to power off the USB-to-serial chip (such as: CH340, PL2303-GL, etc.)

Note: Some baud rate errors of PL2303-SA are very large, it is recommended to use PL2303-GL

2. Since the sending pins of the USB-to-serial chip are generally strong push-pull outputs, a diode must be connected
in series between the P3.0 port of the target chip and the sending pin of the USB-to-serial chip, otherwise the target chip
cannot be completely powered off. The goal of powering down the target chip is not reached.

3. Click the "Download/Program™ button in the STC-ISP download software

4. Power on the target chip

5. Start ISP download
Note: At present, it has been found that when using the USB cable for ISP download, the USB cable is too thin and
the voltage drop on the USB cable is too large, resulting in insufficient power supply during the ISP download.
Therefore, please make sure to use the booster USB cable for ISP download.
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5.1.5 Download using universal USB to Serial Tool, Emulation supported

Universal USB to Serial Tool

Note: This is a schematic diagram of
SOP32/DIP32, please refer to the
specific pin diagram for LQFP32
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ISP download steps:

1. Connect the universal USB-to-serial tool to the target chip according to the connection method shown in the figure.

2. Press the power button to confirm that the target chip is in a power-off state (the power-on indicator is off). Note: When
the tool is powered on for the first time, it will not supply power to the outside world, so if you use the tool for the first time,
you can skip this step.

3. Click the "Download/Program™ button in the STC-ISP download software

4. Press the power button again to power on the target chip (the power-on indicator is on)

5. Start ISP download.

Note: At present, it has been found that when using the USB cable for ISP download, the USB cable is too thin and
the voltage drop on the USB cable is too large, resulting in insufficient power supply during the ISP download.
Therefore, please make sure to use the booster USB cable for ISP download.
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5.1.6 Download using U8-Mini tool, Support ISP online and offline download,

also support emulation

Note: This is a schematic diagram of SOP32/
DIP32, please refer to the specific pin diagram

for LQFP32
—— P00 pa7 -2 .
—5 pou P26 |30 USW Mini: STC USB type
— P02 P25 o ) . .
5| P03 P24 o8- Offline/Online Programming Tool
——1 PLO P23 oo
7 P1.1 P2.2 26
— PL2 P21 (oo
1 PL3 P20 (52
5| P4 P37 oo
—-1 P15 P3.6 —>—
11 22
—5 P16 P35 ——
12 21
—5 PL7 P3.4 —~—
13 20
—— P5.4 P3.3 —5—
Vce 14 19
» 5 Vce P3.2 BT
L L 16 | Vref+ P3.1 17
47u Gnd P3.0

0.1u
N-e STC8H1K16

ISP download steps:

1. Connect the U8-Mini and the target chip according to the connection method shown in the figure.

2. Click the ""Download/Program' button in the STC-ISP download software

3. Start ISP download

Note: If the U8-Mini is used to power the target system, the total current of the target system cannot be greater than
200mA, otherwise the download will fail.

Note: At present, it has been found that when using the USB cable for ISP download, the USB cable is too thin and
the voltage drop on the USB cable is too large, resulting in insufficient power supply during the ISP download.
Therefore, please make sure to use the booster USB cable for ISP download.

To emulate using the U8-Mini, you must set the U8-Mini to pass-through mode firstly. The method for USW/U8W-Mini to
realize the USB-to-serial pass-through mode is as follows:

1. Firstly, the UBW/U8W-Mini firmware must be upgraded to v1.37 and above.

2. After the USW/UBW-Mini is powered on, it is in the normal download mode. At this time, press and hold the Keyl
(download) button on the tool and do not release it, then press the Key2 (power) button again, and then release the Key2
(power) button. Release the Keyl (download) button again, and the USW/U8W-Mini will enter the USB-to-serial pass-
through mode. (Press Keyl—Press Key2—Release Key2—Release Keyl).

3. The UBW/U8BW-Mini tool that enters the pass-through mode is just a simple USB to serial port and does not have the
offline download function. If you need to restore the original function of the USW/U8W-Mini, you only need to press the
Key?2 (power) button again.

- 159 -



STC8H Series Manual

5.1.7 Download using U8W tool, Support ISP online and offline download,

also support emulation
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ISP download steps(Connection method):

1. Connect the U8-Mini and the target chip according to the connection method shown in the figure.

2. Click the "Download/Program™ button in the STC-ISP download software

3. Start ISP download

Note: If the U8-Mini is used to power the target system, the total current of the target system cannot be greater than 200mA,
otherwise the download will fail.

ISP download steps (on-board mode):

1. Place the chip in the direction that pin 1 is close to the locking wrench and the pins are aligned downwards.
2. Click the "Download/Program™ button in the STC-ISP download software

3. Start ISP download.

Note: At present, it has been found that when using the USB cable for ISP download, the USB cable is too thin and
the voltage drop on the USB cable is too large, resulting in insufficient power supply during the ISP download.
Therefore, please make sure to use the booster USB cable for ISP download.

To emulate using the U8-Mini, you must set the U8-Mini to pass-through mode firstly. The method for USW/U8W-Mini to
realize the USB-to-serial pass-through mode is as follows:

1. Firstly, the USW/U8W-Mini firmware must be upgraded to v1.37 and above.

2. After the UBW/UBW-Mini is powered on, it is in the normal download mode. At this time, press and hold the Keyl
(download) button on the tool and do not release it, then press the Key2 (power) button again, and then release the Key?2
(power) button. Release the Keyl (download) button again, and the USW/U8W-Mini will enter the USB-to-serial pass-
through mode. (Press Keyl—Press Key2—Release Key2—Release Key1l).

3. The UBW/UBW-Mini tool that enters the pass-through mode is just a simple USB to serial port and does not have the
offline download function. If you need to restore the original function of the USW/U8W-Mini, you only need to press the
Key?2 (power) button again.
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5.1.8 Software simulation USB ISP download directly, which is not

recommended, and does not support simulation

Note 1: When using USB to download, you need to connect P3.2 to Gnd for normal download.
Note 2: If USB download is not required, P3.0/P3.1/P3.2 cannot be low at the same time when the chip is reset, otherwise
the chip will always be in USB download mode without running user code.

o o If you need to directly connect to USB for downloading,
Note: This is a schematic diagram e sure to reserve this circuit on the PCB.

of SOP32/DIP32, please refer to Press and hold this button and then connect the USB to
the specific pin diagram for  download the ISP. If you do not press and hold this
LQFP32. button when connecting the USB, it will not enter the
1 3 ISP, but run the user code directly.
— | P00 P2.7 7= Note: Direct download using USB cannot adjust the
—— P0.1 P2.6 —5— frequency of the internal IRC.
3 30
— P02 P25 [So- |
——1 P03 P24 ——
5 28
——1 P1.0 P23 ——
System power 6 P11 P22 27 D: C
(Can be powered from USB) 7 Pllz P2'1 26 D+ $
% P13 P2.0 é—i =3
—~1 P14 P3.7 55— 3
10 23
. —— P15 P36 ——
Vin 11 22
—=> 1 P16 pas 22 T V..l T~
12 21 -
—=1 P17 P34 —— N,
Power On 13 20 “
Vee 14 | P5.4 P3.3 Mo %4
5 Vce P32 (S 22R (g1,
16 Vref+ P3.1

47u c? Gnd P30 ———{ | I
22R
STC8H1K16 1N4729-3.6V
Zener Protection Diode

47u Tantalum capacitor (package 3528)
22u Monolithic capacitor (package 0603) System clock<=10MHz | System clock>10MHz

10u Monolithic capacitor (package 0603) C 104(0.1uF) 103(0.01uF)
0.1u Monolithic capacitor (package 0603) . .

BN}

ISP download steps:

1. Power off the target chip.

2. Connect P3.0/P3.1 to the USB port according to the connection method shown in the figure.

3. Short-circuit P3.2 with GND.

4. Power on the target chip and wait for "STC USB Writer (USB1)" to be automatically recognized in the STC-ISP
download software.

5. Click the "Download/Program™ button in the download software (note: the sequence of operations is different from serial
download).

6. Start the ISP download.

Note: At present, it has been found that when using the USB cable for ISP download, the USB cable is too thin and
the voltage drop on the USB cable is too large, resulting in insufficient power supply during the ISP download.
Therefore, please make sure to use the booster USB cable for ISP download.

-161 -



STC8H Series Manual

5.1.9 ISP Download using hardware USB directly

Note 1: STC8H8K64U-A version chip only supports ISP download in USB mode, STC8H8K64U-B version chip can
support ISP download and USB emulation in USB mode.

Note 2: When using USB to download, you need to connect P3.2 to Gnd for normal download.

Note 3: If USB download is not required, P3.0/P3.1/P3.2 cannot be low at the same time when the chip is reset,
otherwise the chip will always be in the USB download mode without running user code.

i il i
&S| T (ST (ST ST | O[O
NS ON—AO OO~ ©LW S If you need to directly connect to USB for downloading,
daaaaacaaacaoaa be sure to reserve this circuit on the PCB.
1] pP5.3 P23 | 36 pressand hold this button and then connect the USB
_2 ] P0.5 P2.2 | 35 to download the ISP. If you do not press and hold this
_3 ] P0.6 P2.1 [ 34 putton when connecting the USB, it will not enter the
_4 ] PO.7 P2.0 | 33 ISP, but run the user code directly.
_5 | P1.0 P4.4 132 Note: Using USB to download directly cannot adjust
_6 P1.1 STC8H8K64U P4.3 | 3L the frequency of the internal IRC, but you can select
% P47 P4.2 % the 16 preset frequencies when downloading. Only the
5 P14 P4.1 28— hardware USB download has this function, and the
——=— P15 P3.7 —5— simulated USB download does not have this function.
10 27
—> P16 P3.6 ——
A py7 P35 28
12 ) 125 | USB+5V
—= | O+ a2 1
System power PL3 - 2N} Pol Vee | 0¥ 3 ¢
(Can be powered from USB) SEgeelIidaga | Dr 3| B
Da>>0aaadaaaa | " 'g
| 4 =
I o F2lals[=l2lR[s ] ok | 51 8
.1u ’
Vin “ p !___ . —
bower O AR
ower On e ._/n_{ |
\cc S g ‘
R~ --
-
47u c? -
22R
47u Tantalum capacitor (package 3528) System clock<=10MHz | System clock>10MHz
22u Monolithic capacitor (package 0603)
10u Monolithic capacitor (package 0603) c? 104(0.1uF) 103(0.01uF)
0.1u Monolithic capacitor (package 0603)

ISP download steps:

1. Power off the target chip.

2. Connect P3.0/P3.1 to the USB port according to the connection method shown in the figure.

3. Short-circuit P3.2 with GND.

4. Power on the target chip and wait for "STC USB Writer (HID1)" to be automatically recognized in the STC-ISP
download software.

5. Click the "Download/Program" button in the download software (note: the sequence of operations is different from serial
download).

6. Start the ISP download.

Note: At present, it has been found that when using the USB cable for ISP download, the USB cable is too thin and
the voltage drop on the USB cable is too large, resulting in insufficient power supply during the ISP download.
Therefore, please make sure to use the booster USB cable for ISP download.

When the user uses the hardware USB to download the STC8H8K64U series to the ISP, the frequency of the internal IRC
cannot be adjusted, but the user can select the 16 preset frequencies (5.5296M, 6M, 11.0592M, 12M, 18.432M, 20M,
22.1184M respectively) , 24M, 27M, 30M, 33.1776M, 35M, 36.864M, 40M, 44.2368M and 48M). When downloading, the
user can only select one of the frequencies from the drop-down list, and cannot manually enter other frequencies. (Any
frequency between 4M and 48M can be input when using the serial port to download). See the illustration on the next page
for details.
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5.1.10 Microcontroller Power supply Control Reference Circuit

Power control pin

SS8550

External power supply input

N
[

Target chip power supply
MCU_Vcce

5
To

47u p=

471
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6. Clock, Reset and Power Management

6.1 System Clock Control

The system clock controller provides the clock sources for the microcontroller's CPU and all peripherals. One of the
following three clock sources can be selected as the system clock: internal high-precision IRC, internal 32KHz IRC with
large error, external crystal oscillator. Every clock source can be enabled or disabled respectively using programs, as well as
internally provide clock divider for the purpose of reducing power consumption.

When the microcontroller enters Power-down mode, the clock controller will shut down all clock sources.

MCLKO_S

internal high-precision IRC

external high speed crystal oscillator

—00

—01

MCLKODIVI[6:0]

Main Clock

System clock

external 32KHz crystal oscillator ———10 (SYSclk)
) (MCLK)
internal 32KHz — 11
L MCKSEL[1:0]
System clock structure diagram
Related registers
. Bit Address and Symbol Reset
Symbol Description Address 57 [ B6 [ 8 | B2 [ 83 | B2 | BL | B0 value
CKSEL Clock selection register FEOOH - | MCKSEL[1:0] XXXX,XX00
CLKDIV Clock Division Register FEO1H nnnn,nnnn
IRCCR Internal Oscillator control register FEO2H ENIRC - - | - IRCST IxXX,XXX0
XOSCCR External Oscillator control register FEO3H ENXOSC XITYPE XCFILTERJ[1:0] XOSCST | 00xx,xxx0
IRC32KCR Internal 32KHz Oscillator control register FEO4H ENIRC32K - - - - - IRC32KST | OxxX,xxx0
MCLKOCR Main clock output control register FEO5H MCLKO_S MCLKODIV[6:0] 0000,0000
X32KCR External 32KHz Oscillator control register FEO8H ENX32K | GAIN32K | [ - 1 - 1 - [ X32KST [ 00xx,xxx0
6.1.1 System clock selection register (CKSEL)
Symbol Address BZ | B6 | B5 | B4 | B3 | B2 BL | BO
CKSEL FEOOH - MCKSEL[1:0]
MCKSEL[1:0]: Main clock source selection
MCKSEL[1:0] Main clock source
00 internal high speed high precision IRC
01 external high speed crystal oscillator
10 external 32KHz crystal oscillator
11 internal 32KHz low speed IRC
6.1.2 Clock Division register (CLKDIV)
Symbol Address B7 | B6 | B5 | B4 | B3 | B2 | B1L | BO
CLKDIV FEO1H

CLKDIV: Main clock dividing factor. The system clock (SYSCLK) is the clock signal of main clock (MCLK) after being
divided.

CLKDIV | System clock frequency
0 MCLK/1
1 MCLK/1
2 MCLK/2
3 MCLK/3
X MCLK/x
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255 MCLK/255

Note: After the user program is reset, the system will set the initial value of this register automatically according to the
frequency division factor required for the operating frequency set during the last ISP download.

6.1.3 Internal high speed high precision IRC control register (IRCCR)

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO

IRCCR FEO2H ENIRC - - - - - - IRCST

ENIRC: internal high speed high precision IRC enable bit

0: disable internal high-precision IRC

1: enable internal high-precision IRC

IRCST: internal high speed high precision IRC frequency stability flag (read-only)

After the internal IRC is enabled from the stopped state, it must take some time for the frequency of the oscillator to become
stable. The clock controller will set the IRCST flag automatically after the internal oscillator frequency stabilizes. When the
user program needs to switch the clock to internal IRC, ENIRC must be set at first to enable the oscillator and then keep
polling the oscillator stable flag IRCST until the flag changes to 1.

6.1.4 External Oscillator control register (XOSCCR)

STC8H8KS86U series (Note: SFR assignment is not compatible with other STC8H series)

Symbol Address B7 B6 B4 B3 | B2 Bl BO
XOSCCR FEO3H ENXOSC XITYPE | GAIN - XCFILTER[1:0] - XOSCST
STC8H other series
Symbol Address B7 B6 B5 | B4 B3 B2 Bl BO
XOSCCR FEO3H ENXOSC XITYPE XCFILTER[1:0] GAIN - - XOSCST

ENXOSC: external oscillator enable bit
0: disable external oscillator
1: enable external oscillator
XITYPE: external clock source type
0: The external clock source is the external clock signal (or active crystal). The signal source only needs to be connected to
the XTALI(P1.7) of microcontroller. (At this time, P1.6 is fixed in high-impedance input mode, which can be used to
read external digital signals or as ADC input, but it is generally not recommended to be used, because the high-
frequency oscillation signal of the adjacent P1.7 will affect P1.6 signal.)
1. The external clock source is a crystal oscillator which is connected to XTALI (P1.7) and XTALO (P1.6) of
microcontroller.
XCFILTER[1:0]: External crystal oscillator anti-interferencecontrol register.
00: When the external crystal oscillator frequency is 48M and below.
01: When the external crystal oscillator frequency is 24M and below
1x: When the external crystal oscillator frequency is 12M and below
Note: This register is currently only valid for B version chips of STC8H3K64S4 series, B version chips of
STC8H3K64S2 series, STC8A8K64D4 series and STC8H8K64U series chips. It needs to be set carefully. Improper setting
may cause the clock supplied by the external crystal oscillator to the internal MCU to be abnormal.
GAIN: External crystal oscillator oscillator gain control bits
0: disable oscillator gain (low gain)
1: enable oscillator gain (high gain)
XOSCST: external crystal oscillator frequency stability flag (read-only)
After the external crystal oscillator is enabled from the stopped state, it must take some time for the frequency of the
oscillator to become stable. The clock controller will set the XOSCSTflag automatically after the oscillator frequency
stabilizes. When the user program needs to switch the clock to external crystal oscillator, ENXOSC must be set at first to
enable the oscillator and then keep polling the oscillator stable flag XOSCST until the flag changes to 1.

6.1.5 External 32KHz Oscillator control register (X32KCR)

Symbol

Address

B7

B6

B5 B4

B3

B2

Bl

BO

X32KCR

FEO8H

ENX32K

GAIN32K

X32KST
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ENX32K: External 32KHz Oscillator enable bit

0: disable external 32KHz Oscillator
1: enable external 32KHz Oscillator
GAIN32K: External 32KHz Oscillator gain control bit

0: disable external 32KHz Oscillator (low gain)
1: enable external 32KHz Oscillator (high gain)

X32KST: external 32KHz Oscillator frequency stability flag (read-only)
6.1.6 Internal 32KHz low speed IRC control register (IRC32KCR)

Symbol

Address

B7

B6

BS

B4

B3 B2 Bl BO

IRC32KCR

FEO4H

ENIRC32K

- IRC32KST

ENIRC32K: internal 32KHz low speed IRC enable bit

0: disable internal 32KHz low speed IRC
1: enable internal 32KHz low speed IRC
IRC32KST: internal 32KHz low speed IRC frequency stability flag (read-only)

After the internal 32KHz low speed IRC is enabled from the stopped state, it must take some time for the frequency of the
oscillator to become stable. The clock controller will set the IRC32KST flag automatically after the internal oscillator
frequency stabilizes. When the user program needs to switch the clock to the internal 32KHz low speed IRC, ENIRC32K
must be set at first to enable the oscillator and then keep polling the oscillator stable flag IRC32KST until the flag changes

to 1.

6.1.7 Main clock output control register (MCLKOCR)

Symbol

Address

B7

B6 |

B5

B4

| B3 | B2 | B1L | BO

MCLKOCR

FEO5H

MCLKO_S

MCLKODIV[6:0]

MCLKODIV[6:0]: Main clock output division factor
(Note: The clock source of main clock output is system clock divided by CLKDIV)

MCLKODIVI[6:0]

Divided system clock output frequency

0000000 No clock out
0000001 SYSCIk/1
0000010 SYSCIk /2
0000011 SYSCIk /3
1111110 SYSCIk /126
1111111 SYSCIk /127

MCLKO_S: Main clock output pin selection

0: Main clock output to P5.4
1: Main clock output to P1.6
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6.2 STC8H series internal IRC frequency adjustment

All STC8H series of microcontrollers integrate a high-precision internal IRC oscillator. The ISP download software
will automatically adjust the frequency according to the frequency selected / set by the user when users download user
program using ISP. The general frequency value can be adjusted below +0.3%. The temperature drift of the adjusted
frequency can be -1.35% ~ 1.30% within the full temperature range (-40°C~85C).

The internal IRC of the STC8H series has two frequency bands whose center frequencies are 20MHz and 35MHz
respectively. The adjustment range of the 20M band is about 15.5MHz to 27MHz. The adjustment range of the 35M band is
about 27.5MHz to 47MHz. Note: Different chips or different manufacturing batches may have manufacturing errors of
about 5%. After actual testing, the maximum operating frequency of some chips can only be 39.5MHz. For safety reasons, it
is recommended that the IRC frequency is set not higher than 35MHz during ISP download.

Note: For general users, the adjustment of the internal IRC frequency can be ignored because the frequency
adjustment is automatically completed when the ISP is downloaded. Therefore, if the user does not need to adjust the
frequency by itself, the following four registers cannot be modified at will, otherwise the operating frequency may
change.

If the user needs to dynamically select the preset frequency of the chip in his own code, please refer to the preset
frequency list and the sample program of ""User-Defined Internal IRC Frequency"'.

Internal IRC frequency adjustment is mainly adjusted using the following 4 registers.

Related registers

Symbol Description Address B7 B6 BS Eit Addr;is and Sym;; I B2 BL | B0 S:f:et
IRCBAND IRC band selection register 9DH - - - - - - | SEL XXXX,XXXN
LIRTRIM IRC frequency trim register 9EH - - LIRTRIM[1:0] XXXX,XXNN

IRTRIM IRC frequency adjustment register 9FH IRTRIM[7:0] nnnn,nnnn
CLKDIV Clock Divide Register FEO1H CLKDIV[7:0] nnnn,nnnn

6.2.1 IRC band selection register (IRCBAND)
Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
IRCBAND 9DH - - - - - - - SEL
SEL: band selection
0: Select 20MHz band
1: Select 35MHz band
6.2.2 Internal IRC Frequency Adjustment Register (IRTRIM)
Symbol Address B7 | B6 [ B5 | B4 | B3 | B2 [ B1 | BO
IRTRIM 9FH IRTRIM[7:0]

IRTRIMI7:0]: Internal high-precision IRC frequency adjustment register

IRTRIM can adjust 256 levels of IRC frequency. The frequency value adjusted by each level is linearly distributed as a
whole, and there may be local fluctuations. Macroscopically, the frequency adjusted by each stage is about 0.24%, that is,
the frequency when the IRTRIM is (n + 1) is about 0.24% faster than the frequency when the IRTRIM is (n). However, not
every level of IRC frequency adjustment is 0.24% (the maximum value of the adjusted frequency of each level is about
0.55%, the minimum value is about 0.02%, and the overall average value is about 0.24%), so it will cause local fluctuations.

6.2.3 Internal IRC frequency trim register (LIRTRIM)

Symbol Address BY B6 B5 B4 B3 B2 BL | BO

LIRTRIM 9EH

IRTRIM[1:0]

LIRTRIMI[1:0]: Internal high precision IRC frequency trim register
LIRTRIM can adjust the IRC frequency in 3 levels. The frequency range adjusted by the 3 levels is shown in the table below.

LIRTRIM[1:0] | Adjusted frequency range
00 Not fine-tuned
01 Adjusted about 0.10%
10 Adjusted about 0.04%
11 Adjusted about 0.10%
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6.2.4 Clock Divide Register (CLKDIV)

Symbol Address B7 | B6 | BS | B4 | B3 | B2 | B1L | BO

CLKDIV FEO1H

CLKDIV: Frequency division factor of the main clock. The system clock SYSCLK is a clock signal obtained by dividing
the main clock MCLK.

CLKDIV | System clock frequency
0 MCLK/1
1 MCLK/1
2 MCLK/2
3 MCLK/3
X MCLK/x
255 MCLK/255

The adjustable ranges of the two frequency bands within the STC8H series of microcontrollers are 15.5MHz to 27MHz and
25.3MHz to 43.6MHz respectively. Although the upper limit of the 35MHz frequency band can be adjusted to more than
40MHez, the internal Flash program memory of the chip cannot run at a speed of more than 40MHz. Therefore, you should
set the internal IRC frequency not higher than 40MHz when using ISP download. It is generally recommended that the
frequency should be set below 35MHz. If you need a lower operating frequency, you can use the CLKDIV register to divide
the adjusted frequency. For example, if you need a frequency of 11.0592MHz, and this frequency cannot be obtained using
the internal IRC direct adjustment, but the internal IRC can be adjusted to 22.1184MHz, you can get 11.0592MHz by
dividing by 2 with CLKDIV.
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6.2.5 Example of fine-tuning to get a user frequency of 3MHz

To get a frequency of 3MHz, you can use the method of 24MHz divided by 8.

Select the internal IRC operating frequency as 24MHz firstly when downloading the ISP, as shown in the figure below.
Address

0x 0000 B clear code buffer Open Code File

0x0000  @Clear EEPROM buffer (Open EEPROM File

H/¥ Option USW Settings Encryption Downloac ¢ *

B Frozran OR
Trim IRC
Input IRC frequency - (MHz
@ 0scillator high gain
Set user EEPROM size 0.5 K

Enable longer power—on—reset latency
RESET pin used as I/0 port
@ Enable Low—VYoltage reset

LVD detect leve 2.00 V v

] Hardware enable WDT after power—on-reset

Watch-DogTimer prescal: 256

Then select the internal IRC as the clock source in the code and use the CLKDIV register to divide by 8.

C language code
// Operating frequency for test is 24MHz

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

#define  CKSEL (*(unsigned char volatile xdata *)0xfe00)
#define  CLKDIV (*(unsigned char volatile xdata *)0xfe01)
#define  IRCCR (*(unsigned char volatile xdata *)0xfe02)
#define ~ XOSCCR (*(unsigned char volatile xdata *)0xfe03)

#define  IRC32KCR (*(unsigned char volatile xdata *)0xfe04)

sfr P_SW2 = 0xba;
sfr IRTRIM = 0x9f;
sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr P2M1 = 0x95;
sfr P2MO0 = 0x96;
sfr P3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr P4M1 = 0xb3;
sfr PAMO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO = Oxca;
void main()
{

POMO = 0x00;

POM1 = 0x00;
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P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

P_SW2 = 0x80;

CKSEL = 0x00; /I Select internal IRC (default)
CLKDIV = 0x08; /I Clock divided by 8

P_SW2 = 0x00;

IRTRIM++; // Fine-tune the IRC frequency up 3 % (pay attention to judging the boundary)
I IRTRIM--; /I Fine-tune the IRC frequency down 3 %o (pay attention to judging the boundary)

while (1);

Assembly code

; Operating frequency for test is 24MHz

P_SW2 DATA 0BAH
IRTRIM DATA 09FH
CKSEL EQU OFEOOH
CLKDIV EQU OFEO1H
IRCCR EQU OFEO2H
XOSCCR EQU OFEO3H
IRC32KCR EQU OFEO4H
POM1 DATA 093H
POMO DATA 094H
P1M1 DATA 091H
P1MO DATA 092H
P2M1 DATA 095H
P2MO DATA 096H
P3M1 DATA 0B1H
P3MO DATA 0B2H
P4M1 DATA 0B3H
P4MO DATA 0B4H
P5M1 DATA 0C9H
P5MO0 DATA 0CAH
ORG 0000H
LIMP MAIN
ORG 0100H
MAIN:
MOV SP, #5FH
MOV POMO, #00H
MOV POML1, #00H
MOV P1MO, #00H
MOV P1M1, #00H
MOV P2MoO, #00H
MOV P2M1, #00H
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MOV P3MO, #00H

MOV P3M1, #00H

MOV P4MO, #00H

MOV P4M1, #00H

MOV P5MO, #00H

MOV P5M1, #00H

MOV P_SW2,#80H

MOV A #00H ; Select internal IRC

MOV DPTR,#CKSEL

MOVX @DPTR,A

MOV A#08H ; Clock divided by 8

MOV DPTR#CLKDIV

MOVX @DPTR,A

MOV P_SW2,#00H

INC IRTRIM ;IRC Fine-tune frequency up 3 %o (pay attention to judging boundaries)
DEC IRTRIM ;IRC Fine-tune frequency down 3 %o (pay attention to judging boundaries)
JMP $

END
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6.3 System reset

There are two types of resets in STC8H series of microcontrollers, hardware reset and software reset.

When hardware reset occurs, all registers are reset to their original values and the system rereads all hardware options.
At the same time, after being powered on, the system will wait for some time according to the hardware power-on wait time
option set. Hardware reset includes,

® Power-on reset, POR, about 1.7V

® | ow-voltage detection reset, LVD-RESET (2.0V, 2.4V, 2.7V, 3.0V)

® RST pin reset (Low-level reset)

® Watch-Dog-Timer reset

When software reset occurs, all the registers values are reset to the initial value except that the clock-related registers
remain unchanged. Software reset does not re-read all hardware options. Software reset mainly includes,
® \Write SWRST bit in IAP_CONTR register to trigger reset

Related registers

. Bit Address and Symbol Reset

Symbol Description Address B7 B6 B5 B2 B3 B2 [ Bl [ 80 velhe
WDT_CONTR Watchdog control register C1H WDT_FLAG - EN_WDT | CLR_WDT | IDL_WDT WDT_PS[2:0] 0x00,0000
IAP_CONTR IAP Control Register C7H IAPEN SWBS SWRST [CMD_FAIL - IAP_WT[2:0] 0000,x000
RSTCFG Reset Configuration Registe FFH - ENLVR - P54RST - - | LVDS[1:0] X0x0,xx00

6.3.1 Watch dog timer reset (WDT_CONTR)

In industrial/automotive electronic control/aerospace need high reliability in the system, in order to prevent "system in
exceptional cases, the disturbance of MCU/CPU program run fly, resulting in abnormal system for a long time work", is
usually introduced watchdog, if the MCU/CPU is not within the stipulated time visit watchdog, according to the
requirement as MCU/CPU in abnormal state, the watchdog will force MCU/CPU reset, enables the system to perform user
program from the very beginning.

The STC8 series Guard Dog reset is one of the hardware reset in thermal boot reset. STC8 series SCM introduces this
function, which makes the reliability design of SCM system more convenient and simple. After the reset state of STC8
series watchdog, the system is fixed to start from THE ISP monitor area, independent of the SWBS of IAP_CONTR register
before the reset of watchdog (Note: This is different from STC15 series MCU).

WDT CONTR (Watchdog control register)

Symbol Address B7 B6 B5 B4 B3 B2 | Bl | BO

WDT_CONTR C1H WDT FLAG . EN WDT | CLR WDT | IDL WDT WDT _PS[2:0]

WDT_FLAG : WDT reset flag.

When WDT overflows, this bit is set by hardware automatically. This bit should be cleared by software.

EN_WDT: WDT enable bit.

0: No operation

1: WDT is started.

Note: The watchdog timer can be started by software or hardware automatically. Once the watchdog timer is started, the
software cannot be shut down. The SCM must be recharged before it can be shut down. Software to start the watchdog
only needs to write 1 to the EN_WNDT bit. If you need the hardware to boot the watchdog, you need to set it up at your
ISP when you download it, as shown in the figure below:
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Address
0x0000 @Clear code buffer Open Code File
0x0000 @ Clear EEPROM buffer (Open EEPROM File

H/W Option UBW Settings Encryption Downloac ¢ *

Set user EEPROM size 0.5 K
Enable longer power—on—reset latency
RESET pin used as I/0 port

Enable Low—Voltage reset

LVD detect leve 2.00 ¥

gl{ardware enable WDT after power—on—reset
Watch-DogTimer prescal: 256

-a WDT stop count while MCU in idle mode

Erase all EEPROM data next time program ¢

[ ] Next time can prozram only when P3.2 & P3

(] Add a reset code in front of ID

CLR_WDT: WDT clear bit.

0: No operation

1: WDT is cleared. This bit will be cleared by hardware automatically.
IDL_WDT: WDT control bit in IDLE mode.

0: WDT is disabled in IDLE mode.

1: WDT is enabled in IDLE mode, and the WDT will continue counting.
WDT_PS[2:0]: Watchdog timer clock division factor

WDT PS[2:0] | division factor | Overflow time @12MHz | Overflow time @20MHz
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 WDT overflow time is determined by the following equation:
12 x 32768 x 2\WDTes+1)

WDT overflow time =

5YS5clk

6.3.2 Software reset (IAP_CONTR)

IAP_CONTR (IAP Control Register)

(s)

Symbol

Address

B7 B6 B5

B4 B3

B2

Bl

BO

IAP_CONTR

C7H

IAPEN SWBS

SWRST

CMD_FAIL

SWBS: Software boot selection bit

0: The microcontroller executes the code from user program space (main flash memory) after the software reset. The data in

the user data space remains unchanged.

1: The microcontroller executes the code from ISP space after the software reset. The data in the user data space is

initialized.

SWRST: Software reset trigger bit.

0: No operation

1: Trigger software reset.

-174 -




STC8H Series Manual

6.3.3 Low voltage reset (RSTCFG)

RSTCFG (Reset Configuration Register)

Symbol Address BY B6 B5 B4 B3 B2 BL | BO

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

ENLVR: Low voltage detection reset enable bit

0: Disable low voltage detection reset. When the system detects a low-voltage event, a low-voltage interrupt will occur.
1: Enable low voltage detection reset. When the system detects a low-voltage event, it will reset automatically.
P54RST: RST pin function selection bit

0: RST pin is used as common 1/O (P5.4).

1: RST pin is used as reset pin. (Low-level reset)

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

LVDS[1:0] | Low voltage detection threshold voltage
00 2.0V
01 2.4V
10 2.7V
1 3.0v

6.3.4 Low voltage power-on reset reference circuit (generally not required)

10K
P5.4-RST

10uF ——

o T

low voltage reset

6.3.5 Low voltage button reset reference circuit

301R L
P5A-RST _/ » n L

low voltage reset
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6.3.6 Traditional 8051 high voltage power-on reset reference circuit

| |

! |

10uF ! — |

N _ T: 301R :
Traditional 8051 reset pin ! !
! |

! I

10K > | Optional !

Traditional 8051 high voltage reset circuit

The picture above shows the high-level reset circuit of the traditional 8051. The reset of the STC8H is a low-level reset,
which is different from the traditional reset circuit.
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6.4 External crystal oscillator and external clock circuit

6.4.1 External crystal input circuit

C1
20p~47p
[ . P1.6/XTALO
|
C_14~36MHz
® } } P1.7/XTALI
20p~47p
1 C2

MCU

Note: The two capacitors C1 and C2 must not be
omitted. Without these two capacitors, the crystal
oscillator may not oscillate. In addition, even if the
crystal oscillator can start to oscillate, the MCU will
increase the power consumption of 5~8mA.

6.4.2 External clock input circuit (P1.6 cannot be used as general 1/0)

@)

P1.6/XTALO

4~36MHz

P1.7/XTALI

MCU

6.5 Clock stop / Power Saving Mode and System Power Management

Bit Address and Symbol

Reset

Symbol Description Address 57 [ B6 [ B5 B2 [ B3 [ B2 | B | B0 el

PCON Power control register 87H SMOD | SMoDO | LVDF POF | GFL | GF0 | PD | IDL [0011,0000
6.5.1 Power control register (PCON)

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO

PCON 87H SMOD SMODO LVDF POF GF1 GF0 PD IDL

LVDF: Low voltage detection flag. When the system detects a low-voltage event, it is set by the hardware automatically and
an interrupt request to the CPU ocuurs. It should be cleared by user software.

POF: Power-On reset flag. It is set by the hardware automatically when power-off-on action occurs.
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PD: Clock stop mode / Power-Down mode / Power stop mode control bit

0: No operation.

1: Make the microcontroller entering Clock stop mode / Power-Down mode / Power stop mode. CPU and all peripherals
stop working. It is cleared by hardware automatically after the microcontroller wakes up. (Note: In the clock stop mode,
the CPU and all peripherals stop working, but the data in the SRAM and XRAM remain unchanged.)

IDL: IDLE mode control bit

0: No operation.

1: Make the microcontroller entering IDLE mode. CPU stops working and all peripherals keep working. It is cleared by
hardware automatically after the microcontroller wakes up.

Note: In the power saving mode when the clock is stopped, it is not recommended to start the LVVD and comparator, or
hardware system will automatically start internal high precision 1.19 V reference source which has a corresponding
temperature drift and calibration circuit, and leads to about 300uA extra power consumption. After MCU enters into the
clock stopped vibration mode, the working voltage of 3.3V only takes about 0.4uA current, so it is not recommended to
open the LVD and comparator when the MCU enters the clock stop mode. If it is really needed, it is recommended to turn
on the power-down wake-up timer. The power-down wake-up timer will only increase the power consumption of about
1.4uA, which is acceptable for general systems. The MCU is awakened every 5 seconds by the power-down wake-up timer.
After wake-up LVD, comparator and ADC can be used to detect the external battery voltage. The detection took about 1ms.
Then it enters the clock shutdown/power-saving mode. In this way, the increased average current was less than 1uA, and the
overall power consumption was about 2.8uA (0.4uA + 1.4uA +1uA).

Power-down mode can be woke up by one of the following interrupts, INTO(P3.2), INT1(P3.3), INT2(P3.6),
INT3(P3.7), INT4(P3.0), TO(P3.4), TL(P3.5), T2(P1.2), T3(P0.4), T4(P0.6), RXD(P3.0/P3.6/P1.6/P4.3), RXD2(P1.4/P4.6),
RXD3(P0.0/P5.0), RXD4(P0.2/P5.2), 12C_SDA(P1.4/P2.4/P3.3), Comparator, LVD and Power-down wake-up timer.
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6.6 Power-down wake-up timer

The internal power-down wake-up timer is a 15-bit counter (composed of {WKTCH[6:0], WKTCL[7:0]}), which is
used to wake up an MCU in power off mode.

6.6.1 Power-down wake-up timer count register ( WKTCL,WKTCH)

Symbol Address B7 | B6 | B5 | B4 | B3 | B2 | Bl | BO
WKTCL AAH
WKTCH ABH WKTEN |

WKTEN: wake-up timer enable bit
0: No operation
1: WKT is started.

If the built-in power-down wake-up dedicated timer of STC8 series microcontrollers is enabled (set the WKTEN bit in
the WKTCH register to 1 through software), when the MCU enters the power-down mode/stop mode, the power-down
wake-up dedicated timer starts counting, when the count value is equal to When the values set by the user are equal, the
power-down wake-up dedicated timer will wake up the MCU. After the MCU wakes up, the program executes from the
statement next to the statement that set the MCU to enter the power-down mode last time. After waking up from power
down, the sleep time of the MCU in power down mode can be obtained by reading the contents of WKTCH and WKTCL.

Please note here: The value written by the user in the register {WKTCH[6:0], WKTCL[7:0]} must be one less than the
actual count value. If the user needs to count 10 times, write 9 into the register {WKTCH[6:0], WKTCL[7:0]}. Similarly, if
the user needs to count 32767 times, he should write 7FFEH (ie 32766) in {WKTCH[6:0], WKTCL[7:0]}. (Count value 0
and count value 32767 are internal reserved values and cannot be used by users). The internal power-down wake-up timer
has its own internal clock, and the time for the power-down wake-up timer to count once is determined by this clock. The
clock frequency of the internal power-down wake-up timer is about 32KHz, and the error is relatively large. Users can read
the contents of RAM area F8H and F9H (F8H stores the high byte of frequency, FOH stores the low byte) to obtain the clock
frequency recorded by the internal power-down wake-up dedicated timer when it leaves the factory.

The formula for calculating the counting time of the dedicated timer for power-down wake-up is as follows: (Fwt is the
clock frequency of the dedicated timer for internal power-down wake-up we obtained from RAM area F8H and F9H):

106 % 16 = count times
Fwt

(us)

Power down wakeup timer timing time =

Assuming Fwt=32KHz, there are:

{WKTCH[6:0], WKTCL[7:0]} | Counting time of dedicated timer for wake-up after power failure
1 10°+32Kx16>(1+1) =~ 1ms
9 10°32K <16>¢(1+9) ~ 5ms
99 10°+32K <16>¢1+99) ~ 50ms
999 10%+32K x16>¢1+999) ~ 0.55
4095 106+32K <16>(1+4095) ~ 2s
32766 10°+32K X16(1+32767) ~ 165
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6.7 Example Routines

6.7.1 System Clock Soure Selection

C language code
/I Operating frequency for test is 11.0592MHz

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

#define  CKSEL (*(unsigned char volatile xdata *)0xfe00)
#define  CLKDIV (*(unsigned char volatile xdata *)0xfe01)
#define  IRCCR (*(unsigned char volatile xdata *)0xfe02)
#define ~ XOSCCR (*(unsigned char volatile xdata *)0xfe03)

#define  IRC32KCR (*(unsigned char volatile xdata *)0xfe04)

sfr P_SW2 = Oxba;
sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr pP2M1 = 0x95;
sfr P2MO = 0x96;
sfr P3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr P4M1 = 0xbs3;
sfr PAMO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO = Oxca;
void main()
{
POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;
P_SW2 = 0x80;
CKSEL = 0x00; /Select internal IRC (default)
P_SW2 = 0x00;
/*
P_SW2 = 0x80;
XOSCCR = 0xcO0; /IStart external crystal
while (1(XOSCCR & 1)); //Waiting for the clock to stabilize
CLKDIV = 0x00; /IClock is not divided
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CKSEL = 0x01;
P_SW2 = 0x00;
*/

/*
P_SW2 = 0x80;
IRC32KCR = 0x80;
while (1(IRC32KCR & 1));
CLKDIV = 0x00;
CKSEL = 0x083;
P_SW2 = 0x00;
*/
while (1);

//Select external crystal

/[Start internal 32KHz IRC
//Waiting for the clock to stabilize
/[Clock is not divided

//Select internal 32KHz

Assembly code

; Operating frequency for test is 11.0592MHz

P_SW2 DATA
CKSEL EQU
CLKDIV EQU
IRCCR EQU
XOSCCR EQU
IRC32KCR EQU
POM1 DATA
POMO DATA
P1M1 DATA
P1MO DATA
P2M1 DATA
P2MO DATA
P3M1 DATA
P3MO DATA
P4M1 DATA
P4MO DATA
P5M1 DATA
P5MO0 DATA
ORG
LIMP
ORG
MAIN:
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

0BAH

OFEOOH
OFEO1H
OFEO2H
OFEO3H
OFEO4H

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN

0100H

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

P_SW2 #80H
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MOV
MOV
MOVX
MOV

MOV
MOV
MOV
MOVX
MOVX
JNB
CLR
MOV
MOVX
MOV
MOV
MOVX
MOV

MOV
MOV
MOV
MOVX
MOVX
JNB
CLR
MOV
MOVX
MOV
MOV
MOVX
MOV

JMP

END

A#00H
DPTR,#CKSEL
@DPTR,A
P_SW2 #00H

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

A
DPTR,#CLKDIV
@DPTR,A
A#01H
DPTR,#CKSEL
@DPTR,A
P_SW2 #00H

P_SW2 #80H
A #80H
DPTR,#IRC32KCR
@DPTR,A
A,@DPTR
ACC.0,$-1

A

DPTR,#CLKDIV
@DPTR,A

A #03H
DPTR,#CKSEL
@DPTR,A

P_SW2 #00H

$

;Select internal IRC (default)

;Start external crystal

;Waiting for the clock to stabilize

:Clock is not divided

;Select external crystal

;Start internal 32KHz IRC

;Waiting for the clock to stabilize

:Clock is not divided

:Select internal 32KHz

6.7.2 Main Clock Output

C language code

/I Operating frequency for test is 11.0592MHz

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

#define

sfr

sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

MCLKOCR (*(unsigned char volatile xdata *)0xfe05)

P_SW2

POM1 =
POMO

P1M1 =
P1MO =
P2M1 =
P2MO =
P3M1 =
P3MO

P4M1 =

Oxba;

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
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sfr P4MO
sfr P5M1
sfr P5MO0

void main()

{

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

P_SW2 = 0x80;

Il MCLKOCR = 0x01;
I MCLKOCR = 0x02;

MCLKOCR = 0x04;
Il MCLKOCR = 0x84;

P_SW2 = 0x00;

while (1);

0xb4;
0xc9;
Oxca;

//Main clock output to P5.4

//Divide the main clock by 2 and output to P5.4
//Divide the main clock by 4 and output to P5.4
//Divide the main clock by 4 and output to P1.6

Assembly code

; Operating frequency for test is 11.0592MHz

P_SW2

MCLKOCR

POM1
POMO
P1M1
P1MO
P2M1
P2MO
P3M1
P3MO
P4M1
P4MO
P5M1
P5MO0

MAIN:

DATA

EQU

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

ORG
LIMP

ORG

MOV
MOV
MOV
MOV
MOV

0BAH

OFEO5H

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN

0100H

SP, #5FH

POMO, #00H
POML1, #00H
P1MO, #00H
P1M1, #00H
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MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV
MOV
MOV
MOV
MOV
MOVX
MOV

JMP

END

P2MoO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

P_SW2 #80H
A#01H

A#02H

A#04H

A#84H
DPTR,#MCLKOCR
@DPTR,A

P_SW2 #00H

$

;Main clock output to P5.4

;Divide the main clock by 2 and output to P5.4
;Divide the main clock by 4 and output to P5.4
;Divide the main clock by 4 and output to P1.6

6.7.3 Application of Watch-dog Timer

C language code

/l Operating frequency for test is 11.0592MHz

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

sfr
shit

sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

WDT_CONTR
P32

POM1
POMO
P1M1
P1MO
P2M1
P2MO
P3M1
P3MO
P4M1
P4MO
P5M1
P5MO0

void main()

{

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;

0xcl;
pP312;

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;
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P5MO0 = 0x00;
P5M1 = 0x00;
1l WDT_CONTR = 0x23; //Watchdog enabled, overflow time is about 0.5s
WDT_CONTR = 0x24; //Watchdog enabled, overflow time is about 1s
1l WDT_CONTR = 0x27; //Watchdog enabled, overflow time is about 8s
P32 =0; /Test port
while (1)
{
1l WDT_CONTR = 0x33; /I Clear watchdog timer, otherwise system reset
WDT_CONTR = 0x34; I Clear watchdog timer, otherwise system reset
1l WDT_CONTR = 0x37; /I Clear watchdog timer, otherwise system reset
Display(); /ICall Display module
Scankey(); /ICall Key scan module
MotorDriver(); /ICall Motor drive module
}

Assembly code
; Operating frequency for test is 11.0592MHz

WDT_CONTR DATA 0C1H

POM1 DATA 093H

POMO DATA 094H

P1M1 DATA 091H

P1MO DATA 092H

P2M1 DATA 095H

P2MO DATA 096H

P3M1 DATA 0B1H

P3MO0 DATA 0B2H

P4M1 DATA 0B3H

P4MO DATA 0B4H

P5M1 DATA 0C9H

P5MO0 DATA 0CAH
ORG 0000H
LIMP MAIN
ORG 0100H

MAIN:
MOV SP, #5FH
MOV POMO, #00H
MOV POM1, #00H
MOV P1MO, #00H
MOV P1M1, #00H
MOV P2MO, #00H
MOV P2M1, #00H
MOV P3MO, #00H
MOV P3M1, #00H
MOV P4MO, #00H
MOV P4M1, #00H
MOV P5MO, #00H
MOV P5M1, #00H

; MOV WDT_CONTR,#23H ;Watchdog enabled, overflow time is about 0.5s
MOV WDT_CONTR,#24H ;Watchdog enabled, overflow time is about 1s
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LOOP:

MOV
CLR

MOV
MOV
MOV

LCALL
LCALL
LCALL
JMP

END

WDT_CONTR #27H
P3.2

WDT_CONTR,#33H
WDT_CONTR,#34H
WDT_CONTR,#37H

DISPLAY
SCANKEY
MOTORDRIVER
LOOP

;Watchdog enabled, overflow time is about 8s
; Test port

; Clear watchdog timer, otherwise system reset
; Clear watchdog timer, otherwise system reset
; Clear watchdog timer, otherwise system reset

;Call Display module
;Call Key scan module
;:Call Motor drive module

6.7.4 User Defined Downloading by Using Software Reset

C language code

/I Operating frequency for test is 11.0592MHz

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

sfr
shit
shit

sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

IAP_CONTR
P32
P33 =

POM1
POMO
P1M1 =
P1MO
P2M1
P2MO =
P3M1
P3MO
P4M1 =
P4MO
P5M1
P5MO0 =

void main()

{

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

P32=1;
P33=1;

while (1)

0xc7;
pP312;
P313;

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;

/[Test port
/[Test port
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if (1P32 && 1P33)

{
}

IAP_CONTR |= 0X60;

/IReset to ISP when P3.2 and P3.3 are both 0

Assembly code

; Operating frequency for test is 11.0592MHz

IAP_CONTR

POM1
POMO
P1M1
P1MO
P2M1
P2MO
P3M1
P3MO
P4AM1
P4MO
P5M1
P5MO

MAIN:

LOOP:

DATA

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

ORG
LIMP

ORG

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

SETB
SETB

JB
JB
MOV
JMP

END

0C7H

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN

0100H

SP, #5FH

POMO, #00H
POML1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

P3.2
P3.3

P3.2,LOOP

P3.3,LOOP

IAP_CONTR,#60H :Reset to ISP when P3.2 and P3.3 are both 0
$
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6.7.5 Low Voltage Detection

C language code
/I Operating frequency for test is 11.0592MHz

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

sfr RSTCFG = Oxff;
#define  ENLVR 0x40 /IRSTCFG.6
#define  LVD2VO 0x00 /ILVD@2.0V
#define  LVD2V4 0x01 /ILVD@2.4V
#define  LVD2V7 0x02 /ILVD@2.7V
#define  LVD3VO0 0x03 /ILVD@3.0V
shit ELVD = IEN6;
#define  LVDF 0x20 //IPCON.5
shit P32 = P3n2;
sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr P2M1 = 0x95;
sfr P2MO = 0x96;
sfr P3M1 = Oxbi,;
sfr P3MO = 0Oxb2;
sfr PAM1 = 0Oxbs3;
sfr P4MO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO = Oxca;
void Lvd_Isr() interrupt 6
{
PCON &= ~LVDF; /[Clear interrupt flag
P32 =~P32; /[Test port
}
void main()
{
POMO = 0x00;
POM1 = 0x00;
P1MO0 = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;
PCON &= ~LVDF; /[Test port
Il RSTCFG = ENLVR | LVD3VO0; /[Low voltage reset when 3.0V is enabled, no LVD interrupt is generated
RSTCFG = LVD3VO0; //Low voltage interrupt when 3.0V is enabled
ELVD =1; /[Enable LVD interrupt
EA=1;
while (1);
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Assembly code
; Operating frequency for test is 11.0592MHz

RSTCFG DATA OFFH
ENLVR EQU 40H ;RSTCFG.6
LVD2V0 EQU 00H ;LVD@2.0V
LVD2V4 EQU 01H ;LVD@2.4V
LVD2V7 EQU 02H ;LVD@2.7V
LVD3V0 EQU 03H ;LVD@3.0V
ELVD BIT IE.6
LVDF EQU 20H ;PCON.5
POM1 DATA 093H
POMO DATA 094H
P1M1 DATA 091H
P1MO DATA 092H
P2M1 DATA 095H
P2MO DATA 096H
P3M1 DATA 0B1H
P3MO DATA 0B2H
PAM1 DATA 0B3H
P4AMO DATA 0B4H
P5M1 DATA 0C9H
P5MO DATA 0CAH
ORG 0000H
LIMP MAIN
ORG 0033H
LIMP LVDISR
ORG 0100H
LVDISR:
ANL PCON,#NOT LVDF ;Clear interrupt flag
CPL P3.2 ; Test port
RETI
MAIN:
MOV SP, #5FH
MOV POMO, #00H
MOV POM1, #00H
MOV P1MO, #00H
MOV P1M1, #00H
MOV P2MO, #00H
MOV P2M1, #00H
MOV P3MO, #00H
MOV P3M1, #00H
MOV P4MO, #00H
MOV P4M1, #00H
MOV P5MO, #00H
MOV P5M1, #00H
ANL PCON,#NOT LVDF ;LVDF flag needs to be cleared after power on
; MOV RSTCFG#ENLVR | LVD3V0 ;Low voltage reset when 3.0V is enabled, no LVD interrupt is generated
MOV RSTCFG#LVD3V0 ;Low voltage interrupt when 3.0V is enabled
SETB ELVD ;Enable LVD interrupt
SETB EA
JMP $
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END

6.7.6 Power Saving Mode

C language code
/I Operating frequency for test is 11.0592MHz

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

#define  IDL 0x01 //PCON.O
#define  PD 0x02 //PCON.1
shit P34 = P374;
shit P35 = P315;
sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr P2M1 = 0x95;
sfr P2MO = 0x96;
sfr P3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr PAM1 = 0xb3;
sfr P4MO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO = 0xca;

void INTO_Isr() interrupt O

{
P34 = ~P34; /ITest port

}

void main()

{
POMO = 0x00;
POM1 = 0x00;
P1MO0 = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

EX0=1; /[Enable INTO interrupt to wake up MCU
EA=1;
_nop_();
_nop_();
_nop_();

_nhop_();
PCON = IDL; /IMCU enters IDLE mode

1 PCON = PD; /IMCU enters power-down mode
_nop_();
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_hop_();
_hop_();

_nop_();
P35 = 0;

while (1);

Assembly code

; Operating frequency for test is 11.0592MHz

IDL EQU
PD EQU

POM1 DATA
POMO DATA
P1M1 DATA
P1MO DATA
P2M1 DATA
P2MO DATA
P3M1 DATA
P3MO DATA
P4AM1 DATA
P4MO DATA
P5M1 DATA
P5MO DATA

ORG
LIMP
ORG
LIMP

ORG
INTOISR:
CPL
RETI
MAIN:
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

SETB
SETB
NOP
NOP
MOV
MOV
NOP
NOP

01H
02H

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
0003H
INTOISR

0100H

P3.4

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

EXO0
EA

PCON,#IDL
PCON,#PD

;PCON.O
;PCON.1

; Test port

;Enable INTO interrupt to wake up MCU

;MCU enters IDLE mode
;MCU enters power down mode
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NOP
NOP
CLR P3.5 ; Test port
JMP $
END
6.7.7 Wake up MCU  from Power  Saving Mode using

INTO/INTL/INT2/INT3/INT4 interrupts

C language code

// Operating frequency for test is 11.0592MHz

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

sfr INTCLKO
#define  EX2
#define  EX3
#define  EX4
shit P10
shit P11
sfr POM1
sfr POMO
sfr PiIM1
sfr P1MO
sfr P2M1
sfr P2MO0
sfr P3M1
sfr P3MO
sfr P4M1
sfr P4MO
sfr P5M1
sfr P5MO0

void INTO_Isr() interrupt O

{
}

P10 = 1P10;

void INTZ_Isr() interrupt 2

{
}

P10 = 1P10;

void INT2_Isr() interrupt 10

{
}

P10 = !P10;

void INT3_Isr() interrupt 11

{
}

P10 = !P10;

0x8f;
0x10
0x20
0x40

P110;
P1nT;

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xbh2;
0xb3;
0xb4;
0xc9;
Oxca;

/[Test port

/[Test port

/[Test port

/[Test port
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void INT4_lIsr() interrupt 16

{
P10 = IP10; /Test port

}

void main()

{
POMO = 0x00;
POM1 = 0x00;
P1MO0 = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

ITO=0; //Enable INTO rising edge and falling edge interrupts
I ITO=1; //[Enable INTO falling edge interrupt
EX0=1,; //[Enable INTO interrupt

IT1=0; //Enable INT1 rising edge and falling edge interrupts
I IT1=1; //[Enable INT1 falling edge interrupt
EX1=1; //[Enable INT1 interrupt

INTCLKO = EX2,; //[Enable INT2 falling edge interrupt
INTCLKO |= EXS; //Enable INT3 falling edge interrupt
INTCLKO |= EX4; //[Enable INT4 falling edge interrupt

PCON = 0x02; /IMCU enters power down mode

_nop_(); /[Enter interrupt service routine immediately after wake-up from power
mode

_hop_();

_hop_();

_hop_();

while (1)
{

P11 = ~P11;
}

Assembly code
; Operating frequency for test is 11.0592MHz

INTCLKO DATA 8FH
EX2 EQU 10H
EX3 EQU 20H
EX4 EQU 40H
POM1 DATA 093H
POMO DATA 094H
P1M1 DATA 091H
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P1MO
P2M1
P2MO
P3M1
P3MO
P4M1
P4MO
P5M1
P5MO0

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

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:

MAIN:

CPL
RETI

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

CLR
SETB
SETB

092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN

0003H
INTOISR
0013H
INT1ISR
0053H
INT2ISR
005BH
INT3ISR
0083H
INT41SR

0100H

P1.0

P1.0

P1.0

P1.0

P1.0

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

ITO
ITO
EXO0

; Test port

;Test port

; Test port

; Test port

; Test port

;Enable INTO rising edge and falling edge interrupts
;Enable INTO falling edge interrupt
;Enable INTO interrupt
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mode

LOOP:

CLR
SETB
SETB

MOV
ORL
ORL
SETB

MOV
NOP

NOP
NOP
NOP

CPL
JMP

END

IT1
IT1
EX1

INTCLKO,#EX2
INTCLKO,#EX3
INTCLKO,#EX4
EA

PCON,#02H

P11
LOOP

;Enable INT1 rising edge and falling edge interrupts
;Enable INT1 falling edge interrupt
;Enable INT1 interrupt

;Enable INT2 falling edge interrupt

;Enable INT3 falling edge interrupt
;Enable INT4 falling edge interrupt

;MCU enters power-down mode

;Enter interrupt service routine immediately after wake-up from power

6.7.8 Wake up MCU from Power Saving Mode using TO/T1/T2/T3/T4 pin

interrupts

C language code

/I Operating frequency for test is 11.0592MHz

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

sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
#define
#define
#define
sfr
#define
#define
#define

shit
shit

sfr
sfr
sfr
sfr
sfr

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

P10
P11

POM1
POMO
P1M1
P1MO
P2M1

0xd7;
0xd6;
0xd5;
0xd4;
0xd3;
0xd2;
Oxd1;
0x8e;
Oxaf;
0x04
0x20
0x40
Oxef;
0x01
0x02
0x04

P170;
P17,

0x93;
0x94;
0x91;
0x92;
0x95;
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sfr P2MO =
sfr P3M1 =
sfr P3MO =
sfr P4M1 =
sfr P4MO =
sfr P5M1 =
sfr P5MO0 =

void TMO_lIsr() interrupt 1
{

P10 = !P10;
}

void TM1_Isr() interrupt 3
{

P10 = !P10;
}

void TM2_Isr() interrupt 12
{

P10 = !P10;
}

void TM3_lIsr() interrupt 19
{

P10 = !P10;
}

void TM4_Isr() interrupt 20
{

P10 = !P10;
}

void main()

{
POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
PAM1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

TMOD = 0x00;
TLO = 0x66;
THO = 0xfc;
TRO =1;
ETO=1;

TL1 = 0x66;
TH1 = 0xfc;
TR1=1;
ET1=1,;

T2L = 0x66;

0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;

/Test port

/Test port

/Test port

/Test port

/[Test port

1165536-11.0592M/12/1000

/IStart timer
//[Enable timer interrupt

1165536-11.0592M/12/1000

/IStart timer
//[Enable timer interrupt

1/65536-11.0592M/12/1000
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T2H = Oxfc;
AUXR = 0x10;
IE2 = ET2;

T3L = 0x66;
T3H = 0xfc;
TAT3M = 0x08;
IE2 |= ETS;

TAL = 0x66;
T4H = Oxfc;
T4T3M |= 0x80;
IE2 |= ET4;

PCON = 0x02;

_nop_();
_nop_();
_nop_();

while (1)
{

P11 = ~P11;
}

/IStart timer
/[Enable timer interrupt

1165536-11.0592M/12/1000

/IStart timer
//[Enable timer interrupt

1165536-11.0592M/12/1000

/IStart timer
//[Enable timer interrupt

/IMCU enters power down mode
_nhop_(); //Does not enter the interrupt service routine immediately after wake-up from power down mode
/lnstead, wait for the timer to overflow before entering the interrupt service routine.

Assembly code

; Operating frequency for test is 11.0592MHz

ToL DATA
T2H DATA
T3L DATA
T3H DATA
T4L DATA
T4H DATA
T4T3M DATA
AUXR DATA
IE2 DATA
ET2 EQU

ET3 EQU

ET4 EQU

AUXINTIF DATA

T2IF EQU

T3IF EQU

T4IF EQU

POM1 DATA
POMO DATA
P1M1 DATA
P1MO DATA
P2M1 DATA
P2MO DATA
P3M1 DATA
P3MO DATA

OD7H
OD6H
OD5H
0D4H
OD3H
0D2H
OD1H
8EH

0AFH
04H
20H
40H

OEFH
01H
02H
04H

093H
094H
091H
092H
095H
096H
0B1H
0B2H
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P4M1
P4MO
P5M1
P5MO0

TMOISR:

TML1ISR:

TM2ISR:

TM3ISR:

TMA4ISR:

MAIN:

DATA
DATA
DATA
DATA

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

ORG

CPL
RETI

CPL
RETI

CPL
RETI

CPL
RETI

CPL
RETI

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV
MOV
SETB
SETB

MOV
MOV
SETB
SETB

0B3H
0B4H
0C9H
0CAH

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

0100H

P1.0

P1.0

P1.0

P1.0

P1.0

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

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

ETO

TL1,#66H
TH1,#0FCH
TR1

ET1

; Test port

; Test port

; Test port

;Test port

; Test port

;65536-11.0592M/12/1000

:Start timer
;Enable timer interrupt

;65536-11.0592M/12/1000

:Start timer
;Enable timer interrupt
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LOOP:

MOV
MOV
MOV
MOV

MOV
MOV
MOV
ORL

MOV
MOV
ORL
ORL

SETB

MOV
NOP

NOP
NOP
NOP

CPL
JMP

END

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

T3L,#66H
T3H,#0FCH
T4T3M,#08H
IE2#ET3

TA4L ,#66H
T4H,#0FCH
T4T3M,#80H
IE2#ET4
EA

PCON,#02H

P11
LOOP

;65536-11.0592M/12/1000

;Start timer
;Enable timer interrupt

;65536-11.0592M/12/1000

;Start timer
;Enable timer interrupt

;65536-11.0592M/12/1000

;Start timer
;Enable timer interrupt

;MCU enters power down mode
;Does not enter the interrupt service routine immediately after wake-up from power down mode
;Instead, wait for the timer to overflow before entering the interrupt service routine.

6.7.9 Wake up MCU from Power Saving Mode using RxD/RxD2/RxD3/RxD4

pin interrupts

C language code

/I Operating frequency for test is 11.0592MHz

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

sfr

#define
#define
#define

sfr
sfr

shit

sfr
sfr
sfr
sfr
sfr
sfr
sfr

IE2
ES2
ES3
ES4

P_swi
P_SW2

P11

POM1
POMO
P1M1
P1MO
P2M1
P2MO
P3M1

Oxaf;
0x01
0x08
0x10

0xaz;
Oxba;

P17,

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
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sfr
sfr
sfr
sfr
sfr

P3MO
P4M1
P4MO
P5SM1
P5SMO

void UARTZL_Isr() interrupt 4

{
}

void UART2_Isr() interrupt 8

{
}

void UART3_Isr() interrupt 17

{
}

void UARTA4_Isr() interrupt 18

{
}

void main()

{

1
1
1

1

1

1

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

P_SW1 = 0x00;
P_SW1 = 0x40;
P_SW1 = 0x80;
P_SW1 = 0xcO0;

P_SW2 = 0x00;
P_SW2 =0x01;

P_SW2 = 0x00;
P_SW2 =0x02;

P_SW2 = 0x00;
P_SW2 = 0x04;

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

PCON = 0x02;

0xb2;
0xb3;
0xb4;
0xc9;
Oxca;

//Wake up MCU on the falling edge of RXD / P3.0

//Wake up MCU on the falling edge of RXD_2/P3.6
//Wake up MCU on the falling edge of RXD_3/P1.6
//Wake up MCU on the falling edge of RXD_4/P4.3

//Wake up MCU on the falling edge of RXD2/P1.0
//Wake up MCU on the falling edge of RXD2_2/P4.6

//Wake up MCU on the falling edge of RXD3/P0.0
//Wake up MCU on the falling edge of RXD3_2/P5.0

//Wake up MCU on the falling edge of RXD4/P0.2
//Wake up MCU on the falling edge of RXD4_2/P5.2

//[Enable UART interrupt

//Enable UART?2 interrupt
//Enable UARTS interrupt
//Enable UART4 interrupt

//IMCU enters power-down mode

_nop_(); /ltwill not enter the interrupt service routine after wake-up from power-down mode.

_nop_();
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_hop_();
_hop_();

while (1)

{
}

P11 = ~P11,

Assembly code

; Operating frequency for test is 11.0592MHz

IE2
ES2
ES3
ES4

P_Swi
P_SW2

POM1
POMO
P1M1
P1MO
P2M1
P2MO
P3M1
P3MO
P4M1
P4MO
P5M1
P5MO0

UART1ISR:

UART2ISR:

UART3ISR:

UART4ISR:

MAIN:

DATA
EQU
EQU
EQU

DATA
DATA

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

ORG
LIMP
ORG
LIMP
ORG
LIMP
ORG
LIMP
ORG
LIMP

ORG
RETI
RETI
RETI
RETI
MOV
MOV

MOV
MOV

0AFH
01H
08H
10H

0A2H
0BAH

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
0023H
UART1ISR
0043H
UART2ISR
008BH
UART3ISR
0093H
UART4ISR

0100H

SP, #5FH

POMO, #00H
POML1, #00H
P1MO, #00H

-201 -



STC8H Series Manual

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV
MOV
MOV

MOV
MOV

MOV
MOV

MOV
MOV

SETB
MOV
ORL
ORL
SETB

MOV
NOP
NOP
NOP
NOP
LOOP:
CPL
JMP

END

P1M1, #00H

P2Mo, #00H

P2M1, #00H

P3MO, #00H

P3M1, #00H

P4MO, #00H

P4M1, #00H

P5MO, #00H

P5M1, #00H

P_SW1 #00H ;Wake up MCU on the falling edge of RXD / P3.0
P_SW1 #40H ;Wake up MCU on the falling edge of RXD_2/P3.6
P_SW1 #80H ;Wake up MCU on the falling edge of RXD_3/P1.6
P_SW1#0COH ;Wake up MCU on the falling edge of RXD_4/P4.3
P_SW2 #00H ;Wake up MCU on the falling edge of RXD2/P1.0
P_SW2 #01H ;Wake up MCU on the falling edge of RXD2_2/P4.6
P_SW2 #00H ;Wake up MCU on the falling edge of RXD3/P0.0
P_SW2 #02H ;Wake up MCU on the falling edge of RXD3_2/P5.0
P_SW2 #00H ;Wake up MCU on the falling edge of RXD4/P0.2
P_SW2 #04H ;Wake up MCU on the falling edge of RXD4_2/P5.2
ES ;Enable UART interrupt

1E2 #ES2 ;Enable UART2 interrupt

IE2 #ES3 ;Enable UARTS interrupt

1E2 #ES4 ;Enable UARTA4 interrupt

EA

PCON,#02H ;MCU enters power down mode

;1t will not enter the interrupt service routine after wake-up from power down mode.

P1.1
LOOP

6.7.10 Wake up MCU from Power Saving Mode using 12C SDA pin

C language code

12C STRT

SCL
SDA
(output) L

MCU is woke up
at this time.

/I Operating frequency for test is 11.0592MHz

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

sfr P_SW2 =

Oxba;
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#define 12CCFG
#define  12CSLCR
#define  12CSLST

shit P11 =
sfr POM1 =
sfr POMO =
sfr P1M1 =
sfr P1MO =
sfr P2M1 =
sfr P2MO0 =
sfr P3M1 =
sfr P3MO =
sfr P4M1 =
sfr P4MO =
sfr P5M1 =
sfr P5MO0 =

void i2c_isr() interrupt 24
{
P_SW2 |= 0x80;
12CSLST &= ~0x40;
}

void main()

{
POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

P_SW2 = 0x00;

I P_SW2 = 0x10;

I P_SW2 = 0x30;
P_SW2 |= 0x80;
12CCFG = 0x80;
12CSLCR = 0x40;
EA=1;

PCON = 0x02;

(*(unsigned char volatile xdata *)0xfe80)
(*(unsigned char volatile xdata *)0xfe83)
(*(unsigned char volatile xdata *)0xfe84)

P17,

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;

routine after power-down wake-up

_nop_();
_nop_();
_nop_();
_nop_();

while (1)
{

P11 = ~P11;
}

//Wake up MCU on the falling edge of SDA/P1.4
//Wake up MCU on the falling edge of SDA_2/P2.4
//Wake up MCU on the falling edge of SDA_4/P3.3

//[Enable slave mode of 12C module
//[Enable start signal interrupt

/IMCU enters power-down mode, it will not enter the interrupt service
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Assembly code
; Operating frequency for test is 11.0592MHz

P_Sw2 DATA 0BAH

12CCFG XDATA OFE80H

12CSLCR XDATA OFE83H

12CSLST XDATA OFE84H

POM1 DATA 093H

POMO DATA 094H

P1M1 DATA 091H

P1MO DATA 092H

P2M1 DATA 095H

P2MO DATA 096H

P3M1 DATA 0B1H

P3MO DATA 0B2H

PAM1 DATA 0B3H

P4AMO DATA 0B4H

P5M1 DATA 0C9H

P5MO DATA 0CAH
ORG 0000H
LIMP MAIN
ORG 00C3H
LIMP 12CISR
ORG 0100H

12CISR:
PUSH ACC
PUSH DPH
PUSH DPL
ORL PSW2,#80H
MOV DPTR#12CSLST
MOVX A ,@DPTR
ANL A#NOT 40H
MOVX @DPTR,A
POP DPL
POP DPH
POP ACC
RETI

MAIN:
MOV SP, #5FH
MOV POMO, #00H
MOV POM1, #00H
MOV P1MO, #00H
MOV P1M1, #00H
MOV P2MO, #00H
MOV P2M1, #00H
MOV P3MO, #00H
MOV P3M1, #00H
MOV P4MO, #00H
MOV P4M1, #00H
MOV P5MO, #00H
MOV P5M1, #00H
MOV P_SW2 #00H ;Wake up MCU on the falling edge of SDA/P1.4

1 MOV P_SW2 #10H ;Wake up MCU on the falling edge of SDA_2/P2.4
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I

LOOP:

MOV
ORL
MOV
MOV
MOVX
MOV
MOV
SETB

MOV
NOP
NOP
NOP
NOP

CPL
JMP

END

P _SW2#30H ;Wake up MCU on the falling edge of SDA_4/P3.3
P_SW2,#80H

DPTR,#12CCFG

A#80H

@DPTR,A :Enable slave mode of 12C module

DPTR,# I12CSLCR

A #40H ;Enable start signal interrupt

EA

PCON,#02H ;MCU enters power down mode
;1t will not enter the interrupt service routine after wake-up from power down mode.

P11
LOOP

6.7.11 Wake up MCU from Power Saving Mode using Power-down wake-up

timer

C language code

/I Operating frequency for test is 11.0592MHz

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

sfr WKTCL

sfr WKTCH

sfr PoOM1

sfr POMO

sfr PiM1

sfr P1MO

sfr pP2M1

sfr P2MO

sfr P3M1

sfr P3MO

sfr P4aM1

sfr PAMO

sfr P5M1

sfr P5MO

sbit P11

void main()

{
POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4AM1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

Oxaa;
Oxab;
0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;

P1/1L;
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WKTCL = 0xff; /I Set the power-down wake-up clock to be about 1 second

WKTCH =

while (1)

0x87;

_nhop_();
_hop_();
PCON = 0x02; /IMCU enters power-down mode
_nhop_();
_nop_();
_nhop_();

_nop_();
P11 = ~P11;

Assembly code

; Operating frequency for test is 11.0592MHz
WKTCL
WKTCH

POM1
POMO
P1M1
P1MO
P2M1
P2MO
P3M1
P3MO
P4AM1
P4MO
P5M1
P5MO0

DATA
DATA

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

ORG

MAIN:

LOOP:

END

LIMP

ORG

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV

NOP
NOP
MOV
NOP
NOP
NOP
NOP
CPL
JMP

0AAH
0ABH

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN

0100H

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

WKTCL,#0FFH ; Set the power-down wake-up clock to be about 1 second
WKTCH,#87H

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

P1.1
LOOP
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6.7.12 Wake up MCU from Power Saving Mode using LVD interrupt

( Recommended for use with power-down wake-up timer)

In the power saving mode when the clock is stopped, it is not recommended to start the LVD and comparator, or hardware
system will automatically start internal high precision 1.19 V reference source which has a corresponding temperature drift
and calibration circuit, and leads to about 300uA extra power consumption. After MCU enters into the clock stopped
vibration mode, the working voltage of 3.3V only takes about 0.4uA current, so it is not recommended to open the LVD and
comparator when the MCU enters the clock stop mode. If it is really needed, it is recommended to turn on the power-down
wake-up timer. The power-down wake-up timer will only increase the power consumption of about 1.4uA, which is
acceptable for general systems. The MCU is awakened every 5 seconds by the power-down wake-up timer. After wake-up
LVD, comparator and ADC can be used to detect the external battery voltage. The detection took about 1ms. Then it enters
the clock shutdown/power-saving mode. In this way, the increased average current was less than 1uA, and the overall power
consumption was about 2.8uA (0.4uA + 1.4uA +1uA).

C language code
/l Operating frequency for test is 11.0592MHz

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

sfr RSTCFG = Oxff;
#define  ENLVR 0x40 /IRSTCFG.6
#define  LVD2VO 0x00 IILVD@2.0V
#define  LVD2V4 0x01 IILVD@2.4V
#define  LVD2V7 0x02 /ILVD@2.7V
#define  LVD3VO 0x03 l/ILVD@3.0V
shit ELVD = IENG;
#define LVDF 0x20 //PCON.5
shit P10 = P110;
shit P11 = P1N;
sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr pP2M1 = 0x95;
sfr P2MO = 0x96;
sfr pP3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr PAaM1 = 0xb3;
sfr P4MO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO = 0xca;
void LVD_Isr() interrupt 6
{
PCON &= ~LVDF; /[Clear interrupt flag
P10 = IP10; /[Test port
}
void main()
{
POMO = 0x00;
POM1 = 0x00;
P1MO0 = 0x00;
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P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

PCON &= ~LVDF; /lInterrupt flag needs to be cleared after power-on
RSTCFG = LVD3V0; //Set the LVD voltage to 3.0V

ELVD =1; //[Enable LVD interrupt

EA=1;

PCON = 0x02; /IMCU enters power-down mode
_nhop_(); //Enter interrupt service routine immediately after wake-up from power mode
_nop_();

_nop_();

_nop_();

while (1)
{

P11 = ~P11;
}

Assembly code

; Operating frequency for test is 11.0592MHz

RSTCFG DATA OFFH
ENLVR EQU 40H ;RSTCFG.6
LVD2V0 EQU 00H ;LVD@2.0V
LVD2V4 EQU 01H ;LVD@2.4V
LVD2V7 EQU 02H ;LVD@2.7V
LVD3V0 EQU 03H ;LVD@3.0V
ELVD BIT IE.6
LVDF EQU 20H ;PCON.5
POM1 DATA 093H
POMO DATA 094H
PiM1 DATA 091H
P1MO DATA 092H
P2M1 DATA 095H
P2MO DATA 096H
P3M1 DATA 0B1H
P3MO DATA 0B2H
P4M1 DATA 0B3H
P4MO DATA 0B4H
P5M1 DATA 0C9H
P5MO DATA 0CAH
ORG 0000H
LIMP MAIN
ORG 0033H
LIMP LVDISR
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ORG 0100H
LVDISR:
ANL PCON,#NOT LVDF ;Clear interrupt flag
CPL P1.0 ; Test port
RETI
MAIN:
MOV SP, #5FH
MOV POMO, #00H
MOV POM1, #00H
MOV P1MO, #00H
MOV P1M1, #00H
MOV P2MO, #00H
MOV P2M1, #00H
MOV P3MO, #00H
MOV P3M1, #00H
MOV P4MO, #00H
MOV P4M1, #00H
MOV P5MO, #00H
MOV P5M1, #00H
ANL PCON,#NOT LVDF ;Interrupt flag needs to be cleared after power-on
MOV RSTCFG# LVD3V0 ;Set the LVD voltage to 3.0V
SETB ELVD ;Enable LVD interrupt
SETB EA
MOV PCON,#02H ;MCU enters power-down mode
NOP ;Enter interrupt service routine immediately after wake-up from power mode
NOP
NOP
NOP
LOOP:
CPL P1.1
JMP LOOP
END

6.7.13 Wake up MCU from Power Saving Mode using comparator interrupt

( Recommended for use with power-down wake-up timer)

In the power saving mode when the clock is stopped, it is not recommended to start the LVD and comparator, or hardware
system will automatically start internal high precision 1.19 V reference source which has a corresponding temperature drift
and calibration circuit, and leads to about 300uA extra power consumption. After MCU enters into the clock stopped
vibration mode, the working voltage of 3.3V only takes about 0.4uA current, so it is not recommended to open the LVD and
comparator when the MCU enters the clock stop mode. If it is really needed, it is recommended to turn on the power-down
wake-up timer. The power-down wake-up timer will only increase the power consumption of about 1.4uA, which is
acceptable for general systems. The MCU is awakened every 5 seconds by the power-down wake-up timer. After wake-up
LVD, comparator and ADC can be used to detect the external battery voltage. The detection took about 1ms. Then it enters
the clock shutdown/power-saving mode. In this way, the increased average current was less than 1uA, and the overall power
consumption was about 2.8uA (0.4uA + 1.4uA +1UA).

C language code
/I Operating frequency for test is 11.0592MHz

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

sfr
sfr

shit
shit

sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

void CMP_lsr() interrupt 21

{

}

CMPCR1
CMPCR2

P10
P11

POM1
POMO
P1M1
P1MO
P2M1
P2MO
P3M1
P3MO
P4M1
P4MO
P5M1
P5SMO

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

void main()

{

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4AM1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

CMPCR2 = 0x00;
CMPCR1 = 0x80;
CMPCRL1 |= 0x30;
CMPCR1 &= ~0x08;
CMPCRL1 |= 0x04;
CMPCRL1 |= 0x02;
EA=1;

PCON = 0x02;

_nop_();

_nop_();
_nop_();
_nop_();

while (1)
{

P11 = ~P11;
}

0xe6;
0xe7;

P110;
P17,

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;

/IClear interrupt flag
/Test port

//[Enable comparator module

//[Enable edge interrupt of comparator
//P3.6 is CMP + input pin

//P3.7 is CMP- input pin

//Enable Comparator output

//IMCU enters power-down mode
/[Enter interrupt service routine immediately after wake-up from power mode
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Assembly code

; Operating frequency for test is 11.0592MHz

CMPCR1
CMPCR2

POM1
POMO
P1M1
P1MO
P2M1
P2MO
P3M1
P3MO
P4AM1
P4MO
P5M1
P5MO

CMPISR:

MAIN:

DATA
DATA

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

ORG
LIMP
ORG
LIMP

ORG

ANL
CPL
RETI

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV
ORL
ANL
ORL
ORL
SETB

MOV
NOP
NOP
NOP

OE6H
OE7H

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
00ABH
CMPISR

0100H

CMPCR1#NOT 40H ;Clear interrupt flag
P1.0 ;Test port

SP, #5FH

POMO, #00H
POML1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

CMPCR2,#00H

CMPCR1,#80H ;Enable comparator module
CMPCR1,#30H ;Enable edge interrupt of comparator
CMPCR1#NOT 08H ;P3.6 is CMP + input pin
CMPCR1,#04H ;P3.7 is CMP- input pin
CMPCR1,#02H ;Enable Comparator output

EA

PCON,#02H ;MCU enters power-down mode
;Enter interrupt service routine immediately after wake-up from power mode
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NOP

LOOP:
CPL P11
JMP LOOP
END

6.7.14 Detect the Operating Voltage (Battery Voltage) using LVD

If you need to use LVD to detect the battery voltage, you need to remove the low-voltage reset function when downloading

from the ISP, as shown in the following figure.
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C language code

/I Operating frequency for test is 11.0592MHz

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

#define FOSC 11059200UL
#define TIMS (65536 - FOSC/4/100)
sfr RSTCFG = Oxff;
#define  LVD2VO 0x00
#define  LVD2V4 0x01
#define  LVD2V7 0x02
#define  LVD3VO0 0x03
#define  LVDF 0x20
sfr PoOM1 = 0x93;
sfr POMO = 0x94;
sfr PiM1 = 0x91;
sfr P1MO = 0x92;
sfr pP2M1 = 0x95;
sfr P2MO = 0x96;
sfr P3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr P4aM1 = 0xb3;
sfr P4AMO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO = 0xca;
void delay()
{

inti;

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

IILVD@2.0V
IILVD@2.4V
IILVD@2.7V
IILVD@3.0V

//PCON.5
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_hop_();
_hop_();
_hop_();
_hop_();

}

void main()

{

unsigned char power;

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

PCON &= ~LVDF;
RSTCFG = LVD3VO0;

while (1)
{

power = 0xOf;

RSTCFG = LVD3VO0;

delay();
PCON &= ~LVDF;
delay();
if (PCON & LVDF)
{
power >>=1;
RSTCFG = LVD2V7;
delay();
PCON &= ~LVDF;
delay();
if (PCON & LVDF)
{
power >>=1;
RSTCFG = LVD2V4;
delay();
PCON &= ~LVDF;
delay();
if (PCON & LVDF)
{
power >>=1;
RSTCFG = LVD2V2;
delay();
PCON &= ~LVDF;
delay();
if (PCON & LVDF)
{
power >>=1;
}
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}
}

}
RSTCFG = LVD3VO0;

P2 = ~power; // P2.3 ~P2.0 are used to display battery level

Assemb

ly code

; Operating frequency for test is 11.0592MHz

RSTCFG
LvVD2V0
LvD2Vv4
LVD2V7
LVD3V0

LVDF

POM1
POMO
P1M1
P1MO
P2M1
P2MO
P3M1
P3MO
P4M1
P4MO
P5M1
P5MO0

MAIN:

LOOP:

DATA
EQU
EQU
EQU
EQU

EQU

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

ORG
JMP

ORG

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

ANL
MOV

MOV

MOV
CALL

OFFH

00H ;LVD@2.0V
01H ,LVD@2.4V
02H ,LVD@2.7V
03H ;LVD@3.0V

20H ;PCON.5

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN

0100H

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

PCON,#NOT LVDF
RSTCFG#LVD3V0

B#0FH

RSTCFG#LVD3V0
DELAY
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SKIP:

DELAY:

NEXT:

ANL
CALL
MOV
ANL
Jz
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

MOV
CALL
ANL
CALL
MOV
ANL
JZ
MOV
CLR
RRC
MOV

MOV
CPL
MOV
JMP

MOV

NOP
NOP
NOP
NOP
DJINZ

PCON,#NOT LVDF
DELAY

A,PCON

A#LVDF

SKIP

AB

C

A

B.A

RSTCFG#LVD2V7
DELAY
PCON,#NOT LVDF
DELAY

A,PCON
A#LVDF

SKIP

AB

C

A

B.A

RSTCFG#LVD2V4
DELAY
PCON,#NOT LVDF
DELAY

A,PCON
A#LVDF

SKIP

AB

C

A

B,A

RSTCFG#LVD2V2
DELAY
PCON#NOT LVDF
DELAY

A,PCON
A#LVDF

SKIP

AB

C

A

B,A

AB
A

P2,A ; P2.3 ~P2.0 are used to display battery level

LOOP

R0,#100

RO,NEXT
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RET

END
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7 Memory

The STC8H series of microcontrollers have separate address spaces for Program Memory and Data Memory. Since no
bus is provided for accessing external program memory, all program memory for all microcontrollers is on-chip Flash
memory. The microcontrollers can not access external program memory.

Large-capacity data memory is integrated in STC8H series of microcontrollers. The data memory inside the STC8H
series of microcontrollers is physically and logically separated into two address spaces: 256 bytes of internal RAM and
internal extended RAM. The addresses of the high 128 bytes of internal RAM and special function registers (SFRs) overlap.
They can be accessed through different addressing modes in actual use.

7.1 Program Memory

Program memory is used to store user programs, data, tables and other information.

28K bytes of Flash program memory is integrated in STC8H1K28 family of microcontrollers.

28K

12K bytes of Flash program memory is integrated in STC8H1K08 family of microcontrollers.

12K

6FFFH

001BH —
0013H «—— /> Interrupt vectors

000BH ¢———
0003H «—
0000H «———— Entry address after program reset

2FFFH

001BH «—
0013H «—— /> Interrupt vectors
000BH «—

0003H ¢—
0000H < Entry address after program reset

64K bytes of Flash program memory is integrated in STC8H3K64S4 family, STC8H3K64S2 family, STC8H8K64U
family, STC8H2K64T family of microcontrollers.
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FFFFH

64K
001BH —
0013H «—— /> Interrupt vectors
000BH «—

0003H —
0000H «——— Entry address after program reset

After the microcontroller resets, the content of the Program Counter (PC) is 0000H, and the CPU begins to execute
program from 0000H of Program Memory. The entry addresses of interrupt service routines, which are also called interrupt
vectors, are also located in the program memory. Each interrupt has a fixed entry address in Program Memory. When an
interrupt occurs and gets response, the microcontroller will automatically jump to its corresponding interrupt entry address
to execute the service routine. The entry address of the interrupt service routine for the external interrupt 0 (INTO) is 0003H,
the entry address for the timer / counter 0 (TIMERDO) interrupt service routine is 000BH, and the entry address for the
interrupt service routine for the external interrupt 1 (INT1) is 0013H. The counter/counter 1 (TIMERL1) interrupt service
routine's entry address is 001BH. More interrupt service routine entry address (interrupt vector), please refer to interrupt
chapter.

The interval of adjacent interrupt entry addresses is only 8 bytes, which is not enough to save the complete interrupt
service routine in general, so an unconditional jump instruction is stored in the the interrupt vector to jump to the space
where the real interrupt service routine is stored, then execute interrupt service routine.

All STC8H series of microcontrollers integrate Flash data memory (EEPROM). The EEPROM is read or written in
byte, and is erased in page of 512bytes. It can be repeatedly programmed and erased over 100,000 times, which improves
the flexibility and convenience of use.

7.2 Data Memory

The RAM integrated in the STC8H series of microcontrollers can be used to store intermediate results and process data
during program execution.

Family of microcontrollers Internal direct access RAM Internal indirect access | On-chip extended

(DATA) RAM (IDATA) RAM (XDATA)
STC8H1KO08 family 128 bytes 128 bytes 1024 bytes
STC8H1K?28 family 128 bytes 128 bytes 1024 bytes
STC8H3K64S4 family 128 bytes 128 bytes 3072 bytes
STC8H3K64S2 family 128 bytes 128 bytes 3072 bytes
STC8H8K64U family 128 bytes 128 bytes 8192 hytes
STC8H2K64T family 128 bytes 128 bytes 2048 bytes
STC8H4K64TLR family 128 bytes 128 bytes 4096 bytes
STC8HAK64TLCD family 128 bytes 128 bytes 4096 bytes
STC8HAK64LCD family 128 bytes 128 bytes 4096 bytes

7.2.1 Internal RAM

A total of 256 bytes of internal RAM can be divided into two parts: Lower 128 bytes of RAM and Upper 128 bytes of
RAM. The Lower 128 bytes of data memory are compatible with the traditional 8051 microcontroller, which can be access
by either Direct addressing or Indirect addressing. The Upper 128 bytes of RAM (upper 128 bytes of RAM is extended in
8052) and special function registers, SFRs in short, occupy the same block of addresses, 80H to FFH, but they are
physically separate entities and are accessed using different addressing modes. Upper 128 bytes of RAM can only be
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accessed by Indirect addressing, SFRs area can only be accessed by Direct addressing.

Internal RAM is mapped in the following figure.

Register bank,
selected by RSO
and RS1 in PSW

FFH

80H
7FH

Internal 256bytes of RAM SFRs
Indirect Direct
addressing addressing
Direct
addressing

30H

20H
18H
10H
08H
00H

Bit-addressable
space

Register bank 3

Register bank 2

Register bank 1

Register bank 0

2FH

1FH
17H
OFH
07H

FFH

80H

The Lower 128 bytes of RAM are also called as general purpose RAM space. The general purpose RAM space can be
divided into working register banks space, bit addressable space, user RAM space and stack space. Total of 32 bytes of
working register bank space, 00H t0 1FH, are divided into 4 groups. Each group is called a register bank, which contains 8
8-bit working registers. All the numbers in different register bank are RO through R7, but they belong to different Physical
space. By using the working register registers, the operation speed can be increased. RO ~ R7 are commonly used registers.
Four bank sare provided because one bank is often not enough. The combination of RS1 and RSO in the PSW register
determines the working register bank currently used, see the introduction of PSW register below.

7.2.2 PSW (program status word register)

Symbol

Address B7

B6

BS B4

B3

B2

Bl

PSW

DOH CYy

AC

FO RS1

RSO

ov

F1

CY: Carry/borrow flag bit.

AC: Auxiliary carry/borrow flag bit.
FO: User flag bit 0.

RS1, RSO: Working register select bit

RS1 | RSO | working register bank (RO~R7)
0 0 Bank 0 (00H~07H)
0 1 Bank 1 (08H~0FH)
1 0 Bank 2 (10H~17H)
1 1 Bank 3 (18H~1FH)

OV: Overflow flag bit.
F1: User flag bit 1.

P: Parity flag bit.
There are 16 bytes in the bit addressable space, 20H to 2FH. They can either be accessed by byte like ordinary RAM or
be individually accessed by any one bit in the byte unit. There are totally 128 bits in this space, whose logic bit addresses
are 00OH to 7FH. From the appearance, bit addresses and the internal Lower 128 bytes RAM addresses are the same as 00H
to 7FH, but in fact, they are essentially different: bit address points to a bit, and the byte address points to a byte unit. They
are distinguished by using different instructions in programs.
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The addresses 30H to FFH in the internal RAM are the user RAM and stack space. An 8-bit stack pointer, SP in short is
used to point to the stack space. On reset, SP is 07H, which is R7 of register bank 0. Therefore, the initial value of SP should
be set in the user 220nitialization codes. You would better to set the initial value of SP at 80H or higher.

SP is an 8-bit dedicated register. It indicates the top of the stack in the internal RAM. On reset, SP is initialized to 07H,
which makes the stack space begin from 08H. The addresses 08H to 1FH are also the addresses of working register bank 1
through 3. It is better to change the SP value to a value of 80H or more if these spaces are used in user application. The
stack of STC8H series of microcontrollers grows upward, which means that when a datum is pushed into the stack, the
content of SP will increase.

7.2.3 On-chip extended RAM

In addition to 256 bytes of internal RAM, on-chip extended RAM is integrated in STC8H series of microcontrollers.
The method of accessing the on-chip extended RAM is the same as that of the traditional 8051 MCU accessing the external
extended RAM. However, the PO port (data bus and low-order address bus), P2 port (high-order address bus), RD, WR and
ALE are not affected.

In assembly language, the on-chip extended RAM is accessed through the MOV X instruction,
MOVX A,@DPTR
MOVX @DPTR,A
MOVX A @RI
MOVX @RIi,A

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

Note that pdata is the lower 256 bytes of xdata. After declaring a variable as the pdata type in C program, the compiler
will automatically allocate the variables in the 0000H to O0FFH of XDATA and use MOVX @ Ri, A and MOVX A @ Ri
to access.

The control bit EXTRAM located in AUXR register is used to control the access of on-chip extended RAM can be
used or not.

7.2.4 Auxiliary register (AUXR)

Symbol Address B7 B6 BS B4 B3 B2 Bl BO

AUXR 8EH TOx12 | Tix12 | UART_MOx6 T2R T2 CIT | T2x12 | EXTRAM | S1ST2

EXTRAM: on-chip extended RAM access control bit
0: On-chip extended RAM is enabled or can be accessed.
1: On-chip extended RAM is disabled.

7.2.5 External extended RAM, XRAM, XDATA

The STC8H series of packages with a pin count of 40 and above have the ability to expand 64KB of external data memory.
During access to the external data memory, the WR/RD/ALE signal must be valid. A new special function register BUS_SPEED
for controlling the speed of the external 64K byte data bus has been added to the STC8H series of single-chip microcomputers.
The description is as follows:

7.2.6 Bus speed control register (BUS_SPEED)

Symbol Address B7 | B6 B5 B4 B3 B2 | B1 | BO

BUS_SPEED AlH RW_S[L:0] SPEED[2:0]

RW_S[1:0]: RD/WR control line selection bit
00: P4.4isRD, P4.2is WR
x1: Keep
SPEED[2:0]: Bus read and write speed control (preparation time and hold time of control signal and data signal when
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reading and writing data)

instruction - - A INOSIOIE 0eKS -
Access internal expansion RAM | Access external expansion RAM
MOVX A ,@Ri 3 3+5* (SPEED+1)
MOVX @Ri,A 3 3+5* (SPEED+1)
MOVX A,@DPTR 2 3+5* (SPEED+1)
MOVX @DPTR,A 2 3+5* (SPEED+1)

The timing of reading and writing external extended RAM is shown in the figure below:

P2 (Al15:8) |

PO (AD[7:0]) |

P4.5 (ALE)

P4.4 (RD)

P2 (Al15:8) |

PO (AD[7:0]) |

P4.5 (ALE)

P4.2 (WR)

High 8-bit address

Lower 8-bit address

Data Of b

eing read

Read external extended R

AM

High 8-bit address

Lower 8-bit address

Data to be written

Writing to External Expansion

RAM

»i »

A
4

o » »
Y L) L)
setup hold
ADRL ' ADRL

setup
DAT

»
L) >
Read

< »
hold

Write

DAT

7.2.7 Bit Addressable Data Memory in 8051

Bit addressable data memory integrated in 8051 single-chip includes two parts: the address range of the first part is 00H ~
7FH, and the address range of the second part is 80H ~ FFH. The 00H ~ 7FH bit addressing area is a mapping of the 16 bytes of
the data area 20H ~ 2FH, and the 80H ~ FFh bit addressing area is the 16 special function registers whose addresses are divisible

by 8. (Including 80H, 88H, 90H, 98H, AOH, A8H, BOH, B8H, COH, C8H, DOH, D8H, EOH, E8H, FOH, F8H).

Address of Bit-addressable

Address of Data Memory
B7 B6 B5 B4 B3 B2 B1 BO
F8H (PT7) FFH FEH FDH FCH FBH FAH F9H F8H
E8H 7 E8H 6 FRH 7 FRH 4 ERH 3 ERH 2 FRH 1 E8H 0
FOH (B) F7H F6H F5H F4H F3H F2H F1H FOH
FOH 7 FOH 6 FOH 5 FOH 4 FOH 3 FOH 2 FOH 1 FOH 0
ESH (P6) EFH EEH EDH ECH EBH EAH E9H E8H
ERH 7 ERH 6 ERH 7 ERH 4 ERH 3 ERH 2 ERH 1 ERH O
EOH (ACC) E7H E6H E5H E4H E3H E2H E1H EOH
EOH 7 EOH 6 EOH 7 EQH 4 EOH 3 EOH 2 EOH 1 EOH O
D8H (CCON) DFH DEH DDH DCH DBH DAH D9H D8H
DRH 7 DRH 6 DRH 7 DRH 4 DRH 3 DRH 2 DRH 1 DRH 0
DOH (PSW) D7H D6H D5H D4H D3H D2H D1H DOH
DOH 7 DOH 6 DOH 5 DOH 4 DOH 3 DOH 2 DOH 1 DOH 0
C8H (P5) CFH CEH CDH CCH CBH CAH COH C8H
CRH 7 CRH 6 CRH 7 CRH 4 CRH 3 CRH 2 CRH 1 CRH 0
COH (P4) C7H C6H C5H C4H C3H c2H C1H COH
COH 7 COH 6 COH 5 COH 4 COH 3 COH 2 COH 1 COH 0
B8H (IP) BFH BEH BDH BCH BBH BAH BYH BSH
RRH 7 RRH 6 RRH H RRH 4 BRH 3 RRH 2 RRH 1 RRH 0O
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B7H B6H B5H B4H B3H B2H B1H BOH
ROH_7 ROH_6A ROH A ROH_4 ROH_3 ROH_2. ROH_1 ROH_0
AFH AEH ADH ACH ABH AAH A9H A8H
ARH 7 ARH_6 ARH 5 ARH 4 ARH 3 ARH 2. ARH 1 ARH_0O
ATH A6H ASH A4H A3H A2H A1H AOH
AQH 7 AQH_6 AQOH 5 AQH 4 AQH 3 AQH_2. AOH 1 AQH_0O
9FH 9EH 9DH 9CH 9BH 9AH 99H 98H
9RH 7 9RH 6 9RH A ORH 4 9RH 3 9RH 2 9RH 1 98H 0
97H 96H 95H 94H 93H 92H 91H 90H
90H 7 90H 6 90H A 90H 4 90H 3 90H_2 90H 1 90H 0
8FH 8EH 8DH 8CH 8BH 8AH 89H 88H
]R]H 7 ]]H 6 ]]H A ]]H 4 R]]H 3 ]K]H 2 SK]H 1 ]]H 0
87H 86H 85H 84H 83H 82H 81H 80H
]0H. 7 ]0H_ A 80H_5H ]0H 4 R0H_3 ]0H._ 2 ]0H.1 ]0H_ 0
TFH TEH 7DH 7CH TBH TAH T9H T8H
2FH 7 2FH_6 2FH_5H 2FH_4 2FH_3 2FH_2. 2FH_1 2FH_0
T7H T6H 75H T4H T3H T2H T1H TO0H
2EH 7 2EH_6 2EH 5 2EH 4 2FH_3 2FEH_2. 2EH 1 2EH_0
6FH 6EH 6DH 6CH 6BH 6AH 69H 68H
2DH._7 2DH_6 2DH 5 2DH_4 2DH_3 2DH_2. 2DH_1 2DH_0
67H 66H 65H 64H 63H 62H 61H 60H
2CH 7 2CH_6 2CH 5 2CH 4 2CH 3 2CH 2. 2CH 1 2CH_0O
5FH 5EH 5DH 5CH 5BH 5AH 59H 58H
2RH_7 2RH_6 2RH_hH 2BH_4 2RH_3 2RH_2. 2RH_1 2RH_0
57H 56H 55H 54H 53H 52H 51H 50H
2AH 7 2AH 6 2AH 5 2AH 4 2AH 3 2AH 2. 2AH 1 2AH 0O
4FH 4EH 4DH 4CH 4BH 4AH 491 481
29H 7 29H 6 29H 5 29H 4 29H 3 29H 2. 29H 1 29H_0
47H 461 45H 44H 431 421 41H 40H
28H 7 28H 6 280 5 28H 4 28H 3 28H 2. 28H 1 28H 0
3FH 3EH 3DH 3CH 3BH 3AH 39H 38H
27H 7 27H 6 27H A 27H 4 27H 3 27H 2 27H 1 27H 0O
37H 36H 35H 34H 33H 32H 31H 30H
26H 7 26H 6 26H 7 26H 4 26H 3 26H 2 26H 1 26H 0
2FH 2EH 2DH 2CH 2BH 2AH 29H 28H
25H 7 25H 6 25H A 25H 4 25H 3 25H 2 25H 1 25H 0
27TH 26H 25H 24H 23H 22H 21H 20H
24H_7 24H_6 24H_5H 24H 4 24H_3 24H_2. 24H_1 24H_0
1FH 1EH 1DH 1CH 1BH 1AH 19H 18H
23H 7 23H_6 23H 5 23H 4 23H 3 23H 2 23H 1 23H_0
17H 16H 15H 14H 13H 12H 11H 10H
22H 7 22H 6 22H 5 22H 4 22H 3 22H 2. 22H 1 22H 0
OFH OEH ODH 0CH OBH 0AH 09H 08H
21H 7 21H 6 21H 5 21H 4 21H 3 21H 2 21H 1 21H 0
07H 06H 05H 04H 03H 02H 01H 00H
20H 7 20H_6 20H 5 20H 4 20H_3 20H_2. 20H 1 20H_0
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7.3 Special parameters of memory

The data memory and program memory of the STC8H series of microcontrollers store some special parameters related to the
chip, including the global unique 1D, the frequency of the 32K power-down wake-up timer, the internal reference voltage value,

and the IRC parameters.

Note: For chips with firmware version 7.4.4 and later, all special parameters can only be read from the read-only

special function register (CHIPID).

The addresses of these parameters in the Flash program memory (ROM) are as follows:

Addresses

Parameter
Parameters o
STC8H1K08 STC8H1K12 STC8H1K17 Description
global unique ID 1FFOH~1FFFH 2FF9H~2FFFH 43F9H~43FFH 7 bytes
internal 1.19V reference voltage 1FF7H~1FF8H 2FF7H~2FF8H 43F7H~43F8H mV (high byte first)
frequency of the 32K power-down wake-up timer 1FF5H~1FF6H 2FF5H~2FF6H 43F5H~43F6H Hz (high byte first)
parameters of 22.1184MHz IRC(20M band) 1FF4H 2FF4H 43F4H -
parameters of 24MHz IRC(20M band) 1FF3H 2FF3H 43F3H -
parameters of 20MHz IRC(20M band) 1FF2H 2FF2H 43F2H
parameters of 27MHz IRC(35M band) 1FF1H 2FF1H 43F1H
parameters of 30MHz IRC(35M band) 1FFOH 2FFOH 43F0H
parameters of 33.1776MHz IRC(35M band) 1FEFH 2FEFH 43EFH
parameters of 35MHz IRC(35M band) 1FEEH 2FEEH 43EEH Valid for the version 7.3.12U or
parameters of 36.684MHz IRC(35M band) 1FEDH 2FEDH 43EDH later firmware.
Reserved 1FECH 2FECH 43ECH
Reserved 1FEBH 2FEBH 43EBH
parameters of VRTRIM in 20M band 1FEAH 2FEAH 43EAH
parameters of VRTRIM in 35M band 1FE9H 2FE9H 43E9H
Addresses L.
Parameters Parameter DeSCI’IptIOI’]
STC8H1K16 STC8H1K?24 STC8H1K?8 STC8H1K33
global unique 1D 3FF9H~3FFFH 5FFOH~5FFFH | 6FF9H~6FFFH | 83F9H~83FFH 7 bytes
internal 1.19V reference voltage 3FF7H~3FF8H 5FF7H~5FF8H 6FF7H~6FF8H 83F7H~83F8H mV (high byte first)
frequency of the 32K power-down wake-up timer 3FF5H~3FF6H 5FF5H~5FF6H 6FF5SH~6FF6H 83F5H~83F6H Hz (high byte first)
parameters of 22.1184MHz IRC(20M band) 3FF4H 5FF4H 6FF4H 83F4H -
parameters of 24MHz IRC(20M band) 3FF3H 5FF3H 6FF3H 83F3H -
parameters of 20MHz IRC(20M band) 3FF2H 5FF2H 6FF2H 83F2H
parameters of 27MHz IRC(35M band) 3FF1H 5FF1H 6FF1H 83F1H
parameters of 30MHz IRC(35M band) 3FFOH 5FFOH 6FFOH 83FOH
parameters of 33.1776MHz IRC(35M band) 3FEFH 5FEFH 6FEFH 83EFH
parameters of 35MHz IRC(35M band) 3FEEH SFEEH 6FEEH 83EEH Valid for the version 7.3.12U or
parameters of 36.684MHz IRC(35M band) 3FEDH 5FEDH 6FEDH 83EDH later firmware.
Reserved 3FECH 5FECH 6FECH 83ECH
Reserved 3FEBH 5FEBH 6FEBH 83EBH
parameters of VRTRIM in 20M band 3FEAH SFEAH 6FEAH 83EAH
parameters of VRTRIM in 35M band 3FE9H 5FE9H 6FESH 83E9H
Addresses
STC8H3K32S4 STC8H3K4854 STC8H3K60S4 STC8H3K64S4
STC8H3K32S2 STC8H3K48S2 STC8H3K60S2 STC8H3K64S2 Parameter
Parameters STC8H2K32T STC8H2K48T STC8H2K60T STC8H2K64T s
STC8HAK32TLR STC8HAKASTLR STC8HAKG0TLR STC8HA4KG4TLR Description
STC8H4K32TLCD STC8H4K48TLCD STC8H4K60TLCD STC8H4K64TLCD
STC8H4K32LCD STC8H4K48LCD STC8H4K60LCD STC8H4K64LCD
global unique 1D 7FFOH~TFFFH BFF9H~BFFFH EFFOH~EFFFH FDF9H~FDFFH 7 bytes

internal 1.19V reference voltage

7FF7H~7FF8H

BFF7H~BFF8H

EFF7H~EFF8H

FDF7H~FDF8H

mV (high byte first)

frequency of the 32K power-down wake-up
timer

7FF5H~7FF6H

BFF5H~BFF6H

EFF5H~EFF6H

FDF5H~FDF6H

Hz (high byte first)

parameters of 22.1184MHz IRC(20M band) TFF4H BFF4H EFF4H FDF4H -
parameters of 24MHz IRC(20M band) 7FF3H BFF3H EFF3H FDF3H -
parameters of 20MHz IRC(20M band) 7FF2H BFF2H EFF2H FDF2H
parameters of 27MHz IRC(35M band) 7FF1H BFF1H EFF1H FDF1H
parameters of 30MHz IRC(35M band) 7FFOH BFFOH EFFOH FDFOH valid for the version
parameters of 33.1776MHz IRC(35M band) 7FEFH BFEFH EFEFH FDEFH 7.3.12U or later
parameters of 35MHz IRC(35M band) 7FEEH BFEEH EFEEH FDEEH firmware.
parameters of 36.684MHz IRC(35M band) 7FEDH BFEDH EFEDH FDEDH
Reserved 7FECH BFECH EFECH FDECH
Reserved 7FEBH BFEBH EFEBH FDEBH
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parameters of VRTRIM in 20M band 7TFEAH BFEAH EFEAH FDEAH
parameters of VRTRIM in 35M band 7FE9H BFE9H EFE9H FDE9H
Addresses Parameter
Parameters I
STC8HBK32U STC8H8KA8U STC8HEKB0U STC8HEKBAU Description
global unique 1D 7FFOH~7FFFH BFF9H~BFFFH EFFO9H~EFFFH FDF9H~FDFFH 7 bytes
internal 1.19V reference voltage TFFTH~7FF8H BFF7H~BFF8H EFF7H~EFF8H FDF7H~FDF8H mV (high byte first)
frequency of the 32K power-down wake-up timer 7FF5H~7FF6H BFFS5H~BFF6H EFFSH~EFF6H FDF5H~FDF6H Hz (high byte first)
parameters of 22.1184MHz IRC(20M band) TFF4H BFF4H EFF4H FDF4H -
parameters of 24MHz IRC(20M band) 7FF3H BFF3H EFF3H FDF3H -
parameters of 27MHz IRC(35M band) 7FF2H BFF2H EFF2H FDF2H
parameters of 30MHz IRC(40M band) 7FF1H BFF1H EFF1H FDF1H
parameters of 33.1776 MHz IRC(40M band) 7TFFOH BFFOH EFFOH FDFOH Valid for the version
parameters of 35MHz IRC(40M band) TFEFH BFEFH EFEFH FDEFH 7.3.12U or later firmware.
parameters of 36.684MHz IRC(40M band) 7FEEH BFEEH EFEEH FDEEH
parameters of 40MHz IRC(40M band) 7FEDH BFEDH EFEDH FDEDH
parameters of 44.2368MHz IRC(40M band) 7FECH BFECH EFECH FDECH
parameters of 48MHz IRC(40M band) 7TFEBH BFEBH EFEBH FDEBH
parameters of VRTRIM in 20M band 7FEAH BFEAH EFEAH FDEAH
parameters of VRTRIM in 40M band 7FE9H BFE9H EFESH FDE9H

Note: The extended IRC parameter list of STC8H8K®64U series is not compatible with other series.

Note: For chips with firmware version 7.4.4 and later, all special parameters can only be read from the read-only

special function register (CHIPID).

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

Parameters

Addresses

Parameter Description

global unique ID

idata: OF1H~0F7H

7 bytes

internal reference voltage

idata: OEFH~0FOH

mV (high byte first)

frequency of the 32K power-down wake-up timer

idata; OF8H~0F9H

Hz (high byte first)

parameters of 22.1184MHz IRC

idata: OFAH

parameters of 24MHz IRC

idata: OFBH
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Special Note

1. Since the parameters in RAM may be modified, it is generally not recommended to be used. Especially, it is strongly
recommended to read ID data in FLASH program memory (ROM) when you use ID for encryption.

2. Due to the size of EEPROM in STC8H1K?28, STC8H1K12, STC8H3K64S4, STC8H3K64S2, STC8H8K64U, STC8H2K64T,
STC8H4K64TLR, STC8H4K64TLCD, STC8H4K64LCD can be set by user, important parameters stored in the FLASH
program memory (ROM) space may be erased or modified when the FLASH is used as EEPROM. So this issue needs to be
considered when using these microcontrollers for ID number encryption.

3. By default, only the global unique ID is in the Flash program memory (ROM), and the internal reference 1.19 voltage value, the
frequency of the 32K power-down wake-up timer, and the IRC parameters are not available. You need to select the option in
the following figure when downloading by ISP, and then the options shown are available.

(3& STC-ISP (V6.88L) (Sales: 0513-55012928) Webwww. STCMCUDATA com (Support QQ:800003751) -- STC: The., O X 1
File Operate Tools Language Supply Infformation Selection AD. Download Simplified Chinese English
‘ MU Type STCBKIKIS - Pins Auto v  Code Buffer EEPROM Buffer UART Helper MID Helper Neil ICE Settings (¢ [»
COM Port COMI4 v  Scan I |
[ Add MCU type to Keil ICE Document
Min Baud 2400 : Max Baud 115200 , Add STC ICE driver to Keil
STC8/STCIS series ICE zettings
Address 7 A _
020000  @Clear code buffer Open Cods File MCU Type STCEBHIKIG O Simulate via COM #3005 |

0x0000 @ Clear EEPROM buffer (pen EEPROM File jinulste via USH

HWN¥ Option UBW Settings Encryption Downloac * |* Set target NCU as ICE

[ FC ES232 T t
@ RESET pin used as I/0 port +—Pin2 P3.1 el
| RXD
|@ Ensble Lov-Voltage reset Pind $3.0

LVD detect leve 200 V ’ TXD RXD
- PipS +—+
|_| Hardware oenable WOT after power—on-—reset GND GND

Watch-DogTimer prescsl: 266 -
|8 ¥DT stop count while MOV in idle mode Usage .

. 1. Prepare one object chip

B Erase oll EEPROM data next time program o 2. Set it a5 ICE meu

IC) Mext tine oon progrem only whea P3.2 & P3 ?‘ Eomect th‘n cl.\ip w%t'l:n“?'t according to the sbove connectien [

[.EA“ & reset code in fromt of IDJ

Add a reset code in front of 1D, to auto reset while the code unexpected e-e-:l.-t:-:rJ
v EY

i1l da

Choice Add 15 kft,:t“" reset instruction

No-Choice : Do nothing

Download/Program tog Re~Progran

Check MCU Help Delay 3 se

Re~Count Infi: =

B Avto reload the target file ‘
tlease Projec Release Help Get YDD-SNW | |Beep PassTimes 10955 Reset |

[JReload and download when target file is modified

A
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7.4 Unique ID number and important parameter (CHIPID) stored in

read-only special function register

Note: For chips with firmware version 7.4.4 and later, all special parameters can only be read from the read-only

special function register (CHIPID).

Product line CHIPID

STC8H1KO08 family

STC8H1K28 family

STC8H3K6454 family

STC8H3K64S2 family

STC8H8K64U family version A

STC8H8K64U family version B

STC8H2K64T family

STC8H4KB4TLR family

STC8H4K64TLCD family

STC8H4K64LCD family

Some STC8H series microcontrollers have built-in 32-byte read-only special function register CHIPID. The content in
CHIPID can only be read by the user program and cannot be modified. Using the data in CHIPID to encrypt user programs is the
optimal solution officially recommended by STC.

Related registers

Symbol Description Address 57 [ B6 [ B5 I|3't até(iress aidisymibol [ 82 [ Bl | B0 Reset value
CHIPIDOO hardware digital ID00 FDEOH Globally Unique ID Number (Oth byte) nnnn,nnnn
CHIPIDO1 hardware digital ID01 FDE1H Globally Unique 1D Number (1st byte) nnnn,nnnn
CHIPID02 hardware digital ID02 FDE2H Globally Unique ID Number (2nd byte) nnnn,nnnn
CHIPIDO3 hardware digital ID03 FDE3H Globally Unique 1D Number (3rd byte) nnnn,nnnn
CHIPID04 hardware digital ID04 FDE4H Globally Unique ID Number (4th byte) nnnn,nnnn
CHIPIDO05 hardware digital D05 FDESH Globally Unique 1D Number (5th byte) nnnn,nnnn
CHIPIDO06 hardware digital D06 FDE6H Globally Unique 1D Number (6th byte) nnnn,nnnn
CHIPIDO7 hardware digital ID07 FDE7H Internal 1.19V reference signal source (high byte) nnnn,nnnn
CHIPID08 hardware digital ID08 FDESH Internal 1.19V reference signal source (low byte) nnnn,nnnn
CHIPID09 hardware digital ID09 FDE9H 32K Power-down wake-up timer frequency(high byte) nnnn,nnnn
CHIPID10 hardware digital 1D10 FDEAH 32K Power-down wake-up timer frequency (low byte) nnnn,nnnn

. USB series (STC8H8K64U famil Other series
CHIPIDLL | hardware digital ID11 | FDEBH IRC paramet(er of 22.1184MHz (27)& band) IRC parameter of 22.1184MHz (27M band)] """
CHIPID12 hardware digital ID12 FDECH IRC parameter of 24MHz (27M band) IRC parameter of 24MHz (27M band)| nnnn,nnnn
CHIPID13 hardware digital ID13 FDEDH IRC parameter of 27MHz (27M band) IRC parameter of 20MHz (27M band)| nnnn,nnnn
CHIPID14 hardware digital 1D14 FDEEH IRC parameter of 30MHz (27M band) IRC parameter of 27MHz (27M band)| nnnn,nnnn
CHIPID15 hardware digital ID15 FDEFH IRC parameter of 33.1776MHz (27M band) IRC parameter of 30MHz (27M band)| nnnn,nnnn
CHIPID16 hardware digital ID16 FDFOH IRC parameter of 35MHz (44M band) IRC parameter of 33.1776MHz (27M band)| nnnn,nnnn
CHIPID17 hardware digital ID17 FDF1H IRC parameter of 36.864MHz (44M band) IRC parameter of 35MHz (44M band)| nnnn,nnnn
CHIPID18 hardware digital ID18 FDF2H IRC parameter of 40MHz (44M band) IRC parameter of 36.864MHz(44M band)| nnnn,nnnn
CHIPID19 hardware digital ID19 FDF3H IRC parameter of 44.2368MHz (44M band) IRC parameter of 40MHz(44M band)| nnnn,nnnn
CHIPID20 hardware digital ID20 FDF4H IRC parameter of 48MHz (44M band) IRC parameter of 45MHz(44M band)| nnnn,nnnn
CHIPID21 hardware digital ID21 FDF5H VRTRIM parameter of 6M band nnnn,nnnn
CHIPID22 hardware digital ID22 FDF6H VRTRIM parameter of 10M band nnnn,nnnn
CHIPID23 hardware digital ID23 FDF7H VRTRIM parameter of 27M band nnnn,nnnn
CHIPID24 hardware digital ID24 FDF8H VRTRIM parameter of 44M band nnnn,nnnn
CHIPID25 hardware digital ID25 FDF9H nnnn,nnnn
CHIPID26 hardware digital ID26 FDFAH User program space end address (high byte) nnnn,nnnn
CHIPID27 hardware digital ID27 FDFBH Chip test time (year) nnnn,nnnn
CHIPID28 hardware digital 1D28 FDFCH Chip test time (month) nnnn,nnnn
CHIPID29 hardware digital 1D29 FDFDH Chip test time (day) nnnn,nnnn
CHIPID30 hardware digital ID30 FDFEH Chip package form number nnnn,nnnn
CHIPID31 hardware digital 1D31 FDFFH nnnn,nnnn
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7.4.1 Interpretation of Global Unique ID Number in CHIP

L Bit address and symbol Reset

Symbol Description Address 57 [ B6 [ B5 [ B4 Y B3 [ 82 | Bl B0 s
CHIPIDO0O hardware digital D00 FDEOH Globally Unique 1D Number (Oth byte) nnnn,nnnn
CHIPIDO1 hardware digital ID01 FDE1H Globally Unique 1D Number (1st byte) nnnn,nnnn
CHIPID02 hardware digital ID02 FDE2H Globally Unique ID Number (2nd byte) nnnn,nnnn
CHIPIDO3 hardware digital ID03 FDE3H Globally Unique 1D Number (3rd byte) nnnn,nnnn
CHIPID04 hardware digital ID04 FDE4H Globally Unique 1D Number (4th byte) nnnn,nnnn
CHIPIDO05 hardware digital ID0O5 FDESH Globally Unique 1D Number (5th byte) nnnn,nnnn
CHIPIDO06 hardware digital ID06 FDEGH Globally Unique ID Number (6th byte) nnnn,nnnn

[CHIPIDO, CHIPID1]: 16-bit MCU ID, which is used to distinguish different MCU models (higher bit first).
The commonly used MCU IDs of STC8 series are shown in the following table:

STCBHAKI6TLCD (F811) STCBHAKI6LCD (F821) STCBHAKIGTLR (F7C9) STCBH3K1654 (F741) STCBH3K16S2 (F749) STCBHBK16U (F781)
STCBHAK32TLCD (F812) STCBHAK32LCD (F822) STCBHAK32TLR (F7CA) STCBH3K3254 (F742) STCBH3K3252 (F74A) STCBHBK32U (F782)
STC8H4K4STLCD (F815) STCBH4K48LCD (F825) STC8HAKA4STLR (F7CD) STC8H3K4854 (F745) STC8H3K4852 (F74D) STCBHBKA48U (F785)
STC8H4K60TLCD (F813) STCBH4KB0LCD (F823) STCBH4KGOTLR (F7CB) STC8H3K6054 (F743) STC8H3K60S2 (F74B) STCBHBKG0U (F783)
STCBHAKG4TLCD (F814) STCBHAK64LCD (F824) STCBHAKB4TLR (F7CC) STCBH3K6454 (F744) STCBH3K64S2 (F74C) STCBHBK64U (F784)
STCBH1KO06 (F733) STCBH1K16 (F721) STC8G2K1654 (F761) STC8G2K1652 (F769) STCB8G1KO06A-8PIN (F793) STCBGLK06-8PIN (F7A3)
STCBH1KO8 (F734) STC8H1K20 (F722) STCBG2K3254 (F762) STC8G2K3252 (F76A) STCB8G1KOBA-8PIN (F794) STCBGLKO8-8PIN (F7A4)
STC8H1K10 (F735) STC8H1K24 (F723) STCBG2K4854 (F765) STC8G2K4852 (F76D) STC8G1K10A-8PIN (F795) STCBGLK10-8PIN (F7A5)
STC8H1K12 (F736) STC8H1K28 (F724) STCBG2K6054 (F763) STCBG2K6052 (F76B) STC8G1K12A-8PIN (F796) STCBGLK12-8PIN (F7A6)
STCBH1K17 (F737) STCBH1K33 (F725) STCB8G2K6454 (F764) STCBG2K6452 (F76C) STCBGIK17A-8PIN (F797) STCBGIK17-8PIN (F7A7)
STCBG1KO6 (F753) STC8C2K1654 (F7D1) STCBC2K1652 (F7D9) STCBABK16D4 (F7F1)
STC8G1KO8 (F754) STCBC2K3254 (F7D2) STCBC2K3252 (F7DA) STCBABK32D4 (FTF2)
STC8G1K10 (F755) STCBC2K4854 (F7D5) STCBC2K48S2 (F7DD) STCBABK48D4 (F7F5)
STCBG1K12 (F756) STCBC2K60S4 (F7D3) STCBC2K60S2 (F7DB) STCBABK60DA (F7F3)
STC8G1K17 (F757) STCBC2K6454 (F7D4) STCBC2K6452 (F7DC) STCBABK64D4 (FTF4)

[CHIPID2, CHIPID3]: 16-bit test machine number (higher bit first).
[CHIPID4, CHIPID5, CHIPIDG6]: 24-bit test serial number (higher bit first).

7.4.2 Interpretation of the internal reference signal source in CHIP

. Bit address and symbol Reset

Symbol Description Address B7 I B6 I BS [ B4 B3 [ B2 | BL | B0 el
CHIPIDO7 hardware digital ID07 FDE7H Internal 1.19V reference signal source (high byte) nnnn,nnnn
CHIPID08 hardware digital ID08 FDESH Internal 1.19V reference signal source (low byte) nnnn,nnnn

[CHIPID7, CHIPIDS8]: 16-bit internal reference signal source voltage value (higher bit first).

The standard value is 1190 (04A6H), and the unit is mV, which is 1.19V. But there is error in the actual chip due to
manufacturing errors. The voltage value of the internal reference signal source is not affected by the working voltage VCC,
so the internal reference signal source can be combined with the ADC to calibrate the ADC, and can also be combined with
the comparator to detect the operating voltage.

7.4.3 Interpretation of internal 32K IRC oscillation frequency in CHIP

L Bit address and symbol Reset

Symbol Description Address B7 [ B6 [ B5 [ B4 B3 [ 82 | Bl | B0 e
CHIPID09 hardware digital 1D09 FDE9H 32K Power-down wake-up timer frequency(high byte) nnnn,nnnn
CHIPID10 hardware digital 1D10 FDEAH 32K Power-down wake-up timer frequency (low byte) nnnn,nnnn

[CHIPIDY, CHIPID10]: 16-bit 32K IRC oscillator frequency value (higher bit first).

The standard value is 32768 (8000H), the unit is Hz, that is, 32.768KHz. However, the actual chip has manufacturing errors,
and the temperature drift and pressure drift are relatively large.
The voltage drift test linear diagram and temperature drift linear diagram of the internal 32K oscillator are as follows:
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7.4.4 Interpretation of high precision IRC parameters in CHIP
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Symbol Description Address 57 [ B6 [ B5 Bit allddregzand |Symb£:|3 [ S:flf;
- USB series (STC8H8K64U famil
CHIPIDLL hardware digital D11 FDEBH IRC paramet(er of 22.1184MHz (27>ll\3l band) IRC parameter of 22.1184MHz ( ) nnnn,nnan
CHIPID12 hardware digital ID12 FDECH IRC parameter of 24MHz (27M band) IRC parameter of 24MHz ( )| nnnn,nnnn
CHIPID13 hardware digital ID13 FDEDH IRC parameter of 27MHz (27M band) IRC parameter of 20MHz ( )| nnnn,nnnn
CHIPID14 hardware digital ID14 FDEEH IRC parameter of 30MHz (27M band) IRC parameter of 27MHz ( )| nnnn,nnnn
CHIPID15 hardware digital ID15 FDEFH IRC parameter of 33.1776MHz (27M band) IRC parameter of 30MHz ( )| nnnn,nnnn
CHIPID16 hardware digital ID16 FDFOH IRC parameter of 35MHz (44M band) IRC parameter of 33.1776MHz ( )| nnnn,nnnn
CHIPID17 hardware digital ID17 FDF1H IRC parameter of 36.864MHz (44M band) IRC parameter of 35MHz ( )| nnnn,nnnn
CHIPID18 hardware digital ID18 FDF2H IRC parameter of 40MHz (44M band) IRC parameter of 36.864MHz( )| nnnn,nnnn
CHIPID19 hardware digital ID19 FDF3H IRC parameter of 44.2368MHz (44M band) IRC parameter of 40MHz( )| nnnn,nnnn
CHIPID20 hardware digital ID20 FDF4H IRC parameter of 48MHz (44M band) IRC parameter of 45MHz( )| nnnn,nnnn
CHIPID21 hardware digital 1D21 FDF5H VRTRIM parameter of 6M band
CHIPID22 hardware digital ID22 FDF6H VRTRIM parameter of 10M band
CHIPID23 hardware digital ID23 FDF7H VRTRIM parameter of 27M band
CHIPID24 hardware digital ID24 FDF8H VRTRIM parameter of 44M band

In the STC8H series MCUs that support the CHIPID function, the integrated high-precision IRC is divided into 4 frequency
bands, and the reference voltage value corresponding to every frequency band has been calibrated at the factory. When
selecting different frequency bands, you only need to fill the calibrated voltage value of the corresponding frequency
band in the VRTRIM register. The center frequencies of the 4 frequency bands are 6MHz, 10MHz, 27MHz and 44MHz
respectively. Due to manufacturing errors, the center frequency may generally have a deviation of 25%. In order to
obtain accurate user frequencies, IRTRIM can be used to fine-tune the frequency. When using the download software
provided by STC to download the user program, the system will automatically set the VRTRIM and IRTRIM registers
according to the frequency set by the user. At the same time, the IRTRIM value of 10 common frequencies and the
calibration value of the reference voltage value of 4 frequency bands are preset in CHIPID, so that the user can
dynamically modify the working frequency during the running of the program.

[CHIPID11

corresponding frequency bands.

[CHIPID21 : CHIPID24]: the calibration value of the reference voltage value of 4 frequency bands.

CHIPID20]: the IRTRIM value of 10 common frequencies. The annotations in parentheses are the

When the user modifies the frequency dynamically, he only needs to read out a certain frequency calibration value in
[CHIPID11 : CHIPID20] and write it into the IRTRIM register, and at the same time, according to the frequency band
corresponding to the frequency, set a certain voltage calibration value in [CHIPID21 : CHIPID24] Just read and write
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to the VRTRIM register. For detailed operations, please refer to the sample programs in the following chapters.

7.4.5 Interpretation of test time parameters in CHIP

L Bit address and symbol Reset

Symbol Description Address 57 B6 B5 B4 | B3 [ B2 BI B0 els
CHIPID27 hardware digital 1D27 FDFBH Chip test time (year) nnnn,nnnn
CHIPID28 hardware digital 1D28 FDFCH Chip test time (month) nnnn,nnnn
CHIPID29 hardware digital 1D29 FDFDH Chip test time (day) nnnn,nnnn

The year, month, and day parameters of the test time are all BCD codes. For example, CHIPID27=0x21, CHIPID28=0x11,

CHIPID29=0x18, then the production test date of the target chip is November 18, 2021.

7.4.6 Interpretation of chip package form number in CHIP

Symbol Description Address B7 B6 B5 Bk TddreBszand |symbé); [ B2 Bl B0 S:ISL?;

CHIPID30 hardware digital ID30 FDFEH Chip package form number nnnn,nnnn
formmumber | _Package formmumber | _Package

0x00 DIP8 0x50 SOP32

0x01 SOP8 0x51 LQFP32

0x02 DFN8 0x52 QFN32

0x10 DIP16 0x53 PLCC32

0x11 SOP16 0x54 QFN32S

0x20 DIP18 0x60 PDIP40

0x21 SOP18 0x70 LQFP44

0x30 DIP20 0x71 PLCC44

0x31 SOP20 0x72 PQFP44

0x32 TSSOP20 0x80 LQFP48

0x33 LSSOP20 0x81 QFN48

0x34 QFN20 0x90 LQFP64

0x40 SKDIP28 0x91 LQFP64S

0x41 SOP28 0x92 LQFP64L

0x42 TSSOP28 0x93 LQFP64M

0x43 QFN28 0x94 QFN64
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7.5 Example Routines

7.5.1 Read Internal Referrence Voltage Value (Read from CHIPID)

C language code

//Operating frequency for test is 11.0592MHz

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

#define FOSC
#define BRT

#define  USBCHIPID
#define  CPUIDBASE
#define  VREF_ADDR

sfr
sfr

sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

bit

AUXR
P_SW2

POM1
POMO
P1M1
P1MO
P2M1
P2MO
P3M1
P3MO
P4M1
P4MO
P5SM1
P5MO

busy;

void Uartlsr() interrupt 4

{

}

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

void UartInit()

{

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

TH1 =BRT >> 8,

11059200UL
(65536 - FOSC / 115200/ 4)

OxfdeO
(*(unsigned int volatile xdata *)(CPUIDBASE + 0x07))

0x8e;
Oxba;

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;
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TR1=1,

AUXR = 0x40;

busy = 0;
}

void UartSend(char dat)

{

while (busy);

busy = 1;

SBUF = dat;

}

void main()

{

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

Uartlnit();
ES=1;
EA=1;

P_SW2 = 0x80;
UartSend(VREF_ADDR >> 8);
UartSend(VREF_ADDR);

while (1);

/I Read the high byte of the internal 1.19V reference signal source
/I Read the low byte of the internal 1.19V reference signal source

Assembly code

;Operating frequency for test is 11.0592MHz

CPUIDBASE
VREF_ADDR

AUXR
P_SW2

BUSY

POM1
POMO
P1M1
P1MO
P2M1
P2MO
P3M1
P3MO
P4M1
P4MO
P5M1

EQU OFDEOH

EQU CPUIDBASE + 07H

DATA
DATA

BIT

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

8EH
0BAH

20H.0

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
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P5MO0 DATA 0CAH
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
MAIN:
MOV SP, #5FH
MOV POMO, #00H
MOV POM1, #00H
MOV P1MO, #00H
MOV P1M1, #00H
MOV P2MO, #00H
MOV P2M1, #00H
MOV P3MO, #00H
MOV P3M1, #00H
MOV P4MO, #00H
MOV P4M1, #00H
MOV P5MO, #00H
MOV P5M1, #00H
LCALL UART_INIT
SETB ES
SETB EA
MOV P_SW2 #80H
MOV DPTR,# VREF_ADDR
CLR A
MOVX A @DPTR ; Read the high byte of the internal 1.19V reference signal source
LCALL UART_SEND
INC DPTR
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MOVX
LCALL

LOOP:

JMP

END

A,@DPTR
UART_SEND

LOOP

; Read the low byte of the internal 1.19V reference signal source

7.5.2 Read Internal Referrence Voltage (from Flash)

C language code

//Operating frequency for test is 11.0592MHz

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

#define  FOSC

#define  BRT

sfr AUXR
sfr POM1
sfr POMO
sfr PiM1
sfr P1MO
sfr P2M1
sfr P2MO0
sfr P3M1
sfr P3MO
sfr P4M1
sfr P4MO
sfr P5M1
sfr P5MO0
bit busy;

int *BGV,

void Uartlsr() interrupt 4

{

}

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

void UartInit()

{

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

TH1 =BRT >>8;

TR1=1,
AUXR = 0x40;
busy = 0;

11059200UL
(65536 - FOSC / 115200 / 4)

0x8e;

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xbh2;
0xb3;
0xb4;
0xc9;
Oxca;

-233 -



STC8H Series Manual

}

void UartSend(char dat)

{

}

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

void main()

{

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

BGV = (int code *)0x3ff7;
Uartlnit();

ES=1;

EA=1;

UartSend(*BGV >> 8);
UartSend(*BGV);

while (1);

/I STC8H1K16

//Read the high byte of the internal reference voltage
//IRead the low byte of the internal reference voltage

Assembly code

;Operating frequency for test is 11.0592MHz

AUXR DATA
BGV EQU
BUSY BIT
POM1 DATA
POMO DATA
P1M1 DATA
P1MO DATA
P2M1 DATA
P2MO DATA
P3M1 DATA
P3MO DATA
PAM1 DATA
PAMO DATA
P5M1 DATA
P5MO DATA
ORG
LIMP
ORG
LIMP

8EH
01FF7H ;STC8H1K16

20H.0

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
0023H
UART_ISR
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ORG 0100H
UART_ISR:
JNB TI,CHKRI
CLR TI
CLR BUSY
CHKRI:
JNB RILLUARTISR_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
MAIN:
MOV SP, #5FH
MOV POMO, #00H
MOV POM1, #00H
MOV P1MO, #00H
MOV P1M1, #00H
MOV P2MO, #00H
MOV P2M1, #00H
MOV P3MO, #00H
MOV P3M1, #00H
MOV P4MO, #00H
MOV P4M1, #00H
MOV P5MO, #00H
MOV P5M1, #00H
LCALL UART_INIT
SETB ES
SETB EA
MOV DPTR#BGV
CLR A
MOVC A,@A+DPTR ;Read the high byte of the internal reference voltage
LCALL UART_SEND
MOV A#l
MOVC A,@A+DPTR ;Read the low byte of the internal reference voltage
LCALL UART_SEND
LOOP:
JMP LOOP
END
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7.5.3 Read Internal Referrence Voltage (Read from RAM)

C language code

//Operating frequency for test is 11.0592MHz

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

#define FOSC

#define  BRT

sfr AUXR
sfr POM1
sfr POMO
sfr P1M1
sfr P1IMO
sfr P2M1
sfr P2MO
sfr P3M1
sfr P3MO
sfr P4M1
sfr P4MO
sfr P5M1
sfr P5MO
bit busy;

int *BGV;

void Uartlsr() interrupt 4
{
if (TI)
{
TI=0;
busy = 0;
}
if (RI)

void UartInit()

{
SCON = 0x50;
TMOD = 0x00;
TL1=BRT;
TH1 =BRT >>§;
TR1=1;
AUXR = 0x40;
busy = 0;

}

void UartSend(char dat)

{
while (busy);
busy = 1;

11059200UL
(65536 - FOSC / 115200/ 4)

0x8e;

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;
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}

SBUF = dat;

void main()

{

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;

P5MO0 = 0x00;
P5M1 = 0x00;

BGV = (int idata *)0xef;
Uartlnit();

ES=1;

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

while (1);

//Read the high byte of the internal reference voltage
//IRead the low byte of the internal reference voltage

Assembly code

;Operating frequency for test is 11.0592MHz

AUXR
BGV

BUSY

POM1
POMO
P1M1
P1MO
P2M1
P2MO
P3M1
P3MO
P4M1
P4MO
P5M1
P5MO0

UART_ISR:

DATA
DATA

BIT

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

ORG
LIMP
ORG
LIMP

ORG

JNB

CLR
CLR

8EH
OEFH

20H.0

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
0023H
UART_ISR

0100H
TI,CHKRI

TI
BUSY
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CHKRI:

JNB
CLR

UARTISR_EXIT:

UART_INIT:

UART_SEND:

MAIN:

LOOP:

RETI

MOV
MOV
MOV
MOV
SETB
MOV
CLR

RET

JB
SETB
MOV
RET

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

LCALL
SETB
SETB

MOV
MOV
LCALL
INC
MOV
LCALL

JMP

END

RILUARTISR_EXIT

RI

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

BUSY,$
BUSY
SBUFA

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

UART_INIT
ES
EA

RO#BGV
A,@RO
UART_SEND
RO

A,@RO
UART_SEND

LOOP

;65536-11059200/115200/4=0FFE8H

;Read the high byte of the internal reference voltage

;Read the low byte of the internal reference voltage

7.5.4 Read the Unique ID (Read from CHIPID)

C language code

//Operating frequency for test is 11.0592MHz
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#include "'reg51.h"
#include "intrins.h"

#define FOSC
#define BRT

#define  CPUIDBASE
#define  ID_ADDR

sfr AUXR
sfr P_SW2
sfr POM1
sfr POMO
sfr P1M1
sfr P1IMO
sfr P2M1
sfr P2MO
sfr P3M1
sfr P3MO
sfr P4M1
sfr P4MO
sfr P5M1
sfr P5MO
bit busy;

void Uartlsr() interrupt 4
{
if (TI)
{
TI=0;
busy = 0;
}
if (RI)

void UartInit()

{
SCON = 0x50;
TMOD = 0x00;
TL1=BRT;
TH1 = BRT >>§;
TR1=1;
AUXR = 0x40;
busy = 0;

}

void UartSend(char dat)
{

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

11059200UL
(65536 - FOSC / 115200/ 4)

OxfdeO
((unsigned char volatile xdata *)(CPUIDBASE + 0x00))

0x8e;
Oxba;

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;
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POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

char i;

Uartlnit();
ES=1;
EA=1;

P_SW2 = 0x80;

for (i=0; i<7; i++)

{

UartSend(ID_ADDRJi]);

}

while (1);

Assembly code

;Operating frequency for test is 11.0592MHz

CPUIDBASE EQU OFDEOH

ID_ADDR

AUXR
P_SW2

BUSY

POM1
POMO
P1M1
P1MO
P2M1
P2MO
P3M1
P3MO
P4M1
P4MO
P5M1
P5MO0

EQU CPUIDBASE + 00H

DATA
DATA

BIT

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

ORG
LIMP
ORG
LIMP

ORG

8EH
0BAH

20H.0

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
0023H
UART_ISR

0100H
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UART_ISR:
JNB
CLR
CLR
CHKRI:
JNB
CLR
UARTISR_EXIT:
RETI

UART_INIT:
MOV
MOV
MOV
MOV
SETB
MOV
CLR
RET

UART_SEND:
JB
SETB
MOV
RET

MAIN:
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

LCALL
SETB
SETB

MOV
MOV
MOV
NEXT: CLR
MOVX
LCALL
INC
DJINZ

LOOP:
JMP

END

TI,CHKRI
TI
BUSY

RILUARTISR_EXIT
RI

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

BUSY,$
BUSY
SBUFA

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

UART_INIT
ES
EA

P_SW2,#80H
DPTR,#ID_ADDR
R1#7

A

A,@DPTR
UART_SEND
DPTR

R1,NEXT

LOOP

;65536-11059200/115200/4=0FFE8H
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7.5.5 Read the Unique ID (Read from Flash)

C language code

//Operating frequency for test is 11.0592MHz

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

#define  FOSC 11059200UL
#define  BRT (65536 - FOSC / 115200/ 4)
sfr AUXR = 0x8e;
sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr pP2M1 = 0x95;
sfr P2MO = 0x96;
sfr P3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr PAM1 = 0xb3;
sfr P4MO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO = 0xca;
bit busy;

char *1D;

void Uartlsr() interrupt 4
{
if (TI)
{
TI=0;
busy = 0;
}
if (RI)

void UartInit()

{
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()

{
POMO = 0x00;
POM1 = 0x00;
P1MO0 = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

char i;

ID = (char code *)0x3ff9; /l STC8H1K16
Uartlnit();

ES=1;

EA=1;

for (i=0; i<7; i++)
{

UartSend(ID[i]);
}

while (1);

Assembly code
;Operating frequency for test is 11.0592MHz

AUXR DATA 8EH
ID EQU 03FF9H ; STC8H1K16
BUSY BIT 20H.0
POM1 DATA 093H
POMO DATA 094H
P1M1 DATA 091H
P1MO DATA 092H
P2M1 DATA 095H
P2MO DATA 096H
P3M1 DATA 0B1H
P3MO DATA 0B2H
P4M1 DATA 0B3H
P4MO DATA 0B4H
P5M1 DATA 0C9H
P5MO0 DATA 0CAH
ORG 0000H
LIMP MAIN
ORG 0023H
LIMP UART_ISR
ORG 0100H
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UART_ISR:

CHKRI:

JNB
CLR
CLR

JNB
CLR

UARTISR_EXIT:

UART_INIT:

UART_SEND:

MAIN:

NEXT:

LOOP:

RETI

MOV
MOV
MOV
MOV
SETB
MOV
CLR

RET

JB
SETB
MOV
RET

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

LCALL
SETB
SETB

MOV
MOV
CLR
MOVC
LCALL
INC
DJINZ

JMP

END

TI,CHKRI
TI
BUSY

RILUARTISR_EXIT

RI

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

BUSY,$
BUSY
SBUFA

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

UART_INIT
ES
EA

DPTR,#ID
R1#7

A
A,@A+DPTR
UART_SEND
DPTR
R1,NEXT

LOOP

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

//Operating frequency for test is 11.0592MHz

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

#define  FOSC 11059200UL
#define  BRT (65536 - FOSC / 115200 / 4)
sfr AUXR = 0x8e;
sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr P2M1 = 0x95;
sfr P2MO = 0x96;
sfr P3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr P4M1 = 0xb3;
sfr P4MO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO0 = Oxca;
bit busy;

char *ID;

void Uartlsr() interrupt 4

{
if (T)
{
TI=0;
busy = 0;
}
if (RI)
{
Rl =0;
}
}
void UartInit()
{
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()

{

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

char i;

ID = (char idata *)0xf1;

Uartlnit();
ES=1;
EA=1;

for (i=0; i<7; i++)

{

UartSend(ID[i]);

}

while (1);

Assembly code

;Operating frequency for test is 11.0592MHz

AUXR
ID

BUSY

POM1
POMO
P1M1
P1MO
P2M1
P2MO
P3M1
P3MO
P4AM1
P4MO
P5M1
P5MO0

UART_ISR:

DATA
DATA

BIT

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

ORG
LIMP
ORG
LIMP

ORG

8EH
OF1H

20H.0

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
0023H
UART_ISR

0100H
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CHKRI:

JNB
CLR
CLR

JNB
CLR

UARTISR_EXIT:

UART_INIT:

UART_SEND:

MAIN:

NEXT:

LOOP:

RETI

MOV
MOV
MOV
MOV
SETB
MOV
CLR

RET

JB
SETB
MOV
RET

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

LCALL
SETB
SETB

MOV
MOV
MOV
LCALL
INC
DJINZ

JMP

END

TI,CHKRI
TI
BUSY

RILUARTISR_EXIT

RI

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

BUSY,$
BUSY
SBUFA

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

UART_INIT
ES
EA

RO,#I1D

R1#7

A,@RO
UART_SEND
RO

R1,NEXT

LOOP

;65536-11059200/115200/4=0FFE8H

- 247 -



STC8H Series Manual

7.5.7 Read the Frequency of 32K Power-down Wake-up Timer (Read from

CHIPID)

C language code

//Operating frequency for test is 11.0592MHz

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

#define FOSC
#define BRT

#define  CPUIDBASE
#define  F32K_ADDR

sfr AUXR
sfr P_SW2
sfr POM1
sfr POMO
sfr PiM1
sfr P1IMO
sfr P2M1
sfr P2MO
sfr P3M1
sfr P3MO
sfr P4M1
sfr P4MO
sfr P5M1
sfr P5MO0
bit busy;

void Uartlsr() interrupt 4
{
if (TI)
{
TI=0;
busy = 0;
}
if (RI)
{
Rl =0;
}
}

void UartInit()

{
SCON = 0x50;
TMOD = 0x00;
TL1 =BRT;
TH1 =BRT >> §;
TR1=1;
AUXR = 0x40;
busy = 0;

11059200UL
(65536 - FOSC / 115200/ 4)

OxfdeO
(*(unsigned int volatile xdata *)(CPUIDBASE + 0x09))

0x8e;
Oxba;

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;
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void UartSend(char dat)

{

while (busy);

busy = 1;

SBUF = dat;

}

void main()

{

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

F32K = (int code *)0xeff5;

Uartlnit();
ES=1;
EA=1;

P_SW2 = 0x80;
UartSend(F32K_ADDR >> 8);

UartSend(F32K_ADDR);

while (1);

/I STC8A8K60S4

/I Read high byte of 32K frequency
/I Read low byte of 32K frequency

Assembly code

;Operating frequency for test is 11.0592MHz

CPUIDBASE
F32K_ADDR

AUXR
P_SW2

BUSY

POM1
POMO
P1M1
P1MO
P2M1
P2MO
P3M1
P3MO
P4M1
P4MO
P5M1
P5MO0

DATA
DATA

BIT

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

ORG
LIMP

EQU
EQU

OFDEOH
CPUIDBASE + 09H

8EH
0BAH

20H.0

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
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UART_ISR:

CHKRI:

ORG
LIMP

ORG

JNB

CLR

CLR

JNB
CLR

UARTISR_EXIT:

UART_INIT:

UART_SEND:

MAIN:

RETI

MOV
MOV
MOV
MOV
SETB
MOV
CLR

RET

JB
SETB
MOV
RET

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

LCALL
SETB
SETB

MOV
MOV
CLR
MOVX
LCALL
INC
CLR
MOVX
LCALL

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

BUSY,$
BUSY
SBUFA

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

UART_INIT
ES
EA

P_SW2 #80H

DPTR,# F32K_ADDR

A

A ,@DPTR ; Read high byte of 32K frequency
UART_SEND

DPTR

A

A,@ DPTR ; Read low byte of 32K frequency
UART_SEND
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LOOP:

JMP

END

LOOP

7.5.8 Read the Frequency of 32K Power-down Wake-up Timer (Read from

Flash)

C language code

/[Operating frequency for test is 11.0592MHz

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

#define FOSsC

#define  BRT
sfr AUXR
sfr POM1
sfr POMO
sfr PiM1
sfr P1MO
sfr P2M1
sfr P2MO
sfr P3M1
sfr P3MO
sfr P4M1
sfr P4MO
sfr P5M1
sfr P5MO
bit busy;
int *F32K;

void Uartlsr() interrupt 4

{

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

void UartInit()

{

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

TH1 =BRT >>8;
TR1=1,

AUXR = 0x40;

11059200UL
(65536 - FOSC / 115200/ 4)

0x8e;

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;
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}

busy = 0;

void UartSend(char dat)

{

}

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

void main()

{

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

F32K = (int code *)0x3ff5;
Uartlnit();

ES=1;

EA=1;

UartSend(*F32K >> 8);
UartSend(*F32K);

while (1);

/I STC8H1K16

/IRead high byte of 32K frequency
//IRead low byte of 32K frequency

Assembly code

;Operating frequency for test is 11.0592MHz

AUXR DATA
F32K EQU
BUSY BIT
POM1 DATA
POMO DATA
P1M1 DATA
P1MO DATA
P2M1 DATA
P2MO DATA
P3M1 DATA
P3MO DATA
PAM1 DATA
PAMO DATA
P5M1 DATA
P5MO DATA
ORG
LIMP
ORG

8EH
03FF5H ; STC8H1K16

20H.0

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
0023H
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UART_ISR:

CHKRI:

LIMP

ORG

JNB

CLR

CLR

JNB
CLR

UARTISR_EXIT:

UART_INIT:

UART_SEND:

MAIN:

LOOP:

RETI

MOV
MOV
MOV
MOV
SETB
MOV
CLR

RET

JB
SETB
MOV
RET

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

LCALL
SETB
SETB

MOV
CLR
MOVC
LCALL
INC
CLR
MOVC
LCALL

JMP

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, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

UART_INIT
ES
EA

DPTR,#F32K
A
A,@A+DPTR
UART_SEND
DPTR

A
A,@A+DPTR
UART_SEND

LOOP

;65536-11059200/115200/4=0FFE8H

;Read high byte of 32K frequency

;Read low byte of 32K frequency

- 253 -



STC8H Series Manual

END

C language code

//Operating frequency for test is 11.0592MHz

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

#define  FOSC 11059200UL
#define  BRT (65536 - FOSC / 115200/ 4)
sfr AUXR = 0x8e;
sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr pP2M1 = 0x95;
sfr P2MO = 0x96;
sfr P3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr P4M1 = 0xbs3;
sfr PAMO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO = Oxca;
bit busy;

int *F32K;

void Uartlsr() interrupt 4
{
if (TI)
{
TI=0;
busy = 0;
}
if (RI)

void UartInit()

{
SCON = 0x50;
TMOD = 0x00;
TL1 =BRT;
TH1 =BRT >> §;
TR1=1;
AUXR = 0x40;
busy = 0;
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void UartSend(char dat)

{

}

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

void main()

{

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

F32K = (int idata *)0xf8;
Uartlnit();

ES=1;

EA=1;

UartSend(*F32K >> 8);
UartSend(*F32K);

while (1);

//Read high byte of 32K frequency
//IRead low byte of 32K frequency

Assembly code

;Operating frequency for test is 11.0592MHz

AUXR DATA
F32K DATA
BUSY BIT
POM1 DATA
POMO DATA
P1M1 DATA
P1MO DATA
P2M1 DATA
P2MO DATA
P3M1 DATA
P3MO DATA
P4M1 DATA
P4MO DATA
P5M1 DATA
P5MO0 DATA
ORG
LIMP
ORG
LIMP

8EH
OF8H

20H.0

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
0023H
UART_ISR
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UART_ISR:

CHKRI:

ORG

JNB
CLR
CLR

JNB
CLR

UARTISR_EXIT:

UART_INIT:

UART_SEND:

MAIN:

LOOP:

RETI

MOV
MOV
MOV
MOV
SETB
MOV
CLR

RET

JB
SETB
MOV
RET

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

LCALL
SETB
SETB

MOV
MOV
LCALL
INC
MOV
LCALL

JMP

END

0100H

TI,CHKRI
TI
BUSY

RILUARTISR_EXIT

RI

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

BUSY,$
BUSY
SBUFA

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

UART_INIT
ES
EA

RO,#F32K
A,@RO
UART_SEND
RO

A,@RO
UART_SEND

LOOP

;65536-11059200/115200/4=0FFE8H

;Read high byte of 32K frequency

;Read low byte of 32K frequency
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7.5.10 Read the User-defined internal IRC Frequency (Read from CHIPID)

C language code

/IOperating frequency for test is 11.0592MHz

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

#define
#define

#define
#define

#define
#define
#ifdef
#define
#define
#define
#define
#define
#define
#define
#define
#else
#define
#define
#define
#define
#define
#define
#define
#define
#endif
#define
#define
#define
#define

sfr
sfr
sfr
sfr

sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

CLKSEL
CLKDIV

USBCHIPID
CPUIDBASE

T22M_ADDR
T24M_ADDR
USBCHIPID
T27M_ADDR
T30M_ADDR
T33M_ADDR
T35M_ADDR
T36M_ADDR
T40M_ADDR
T44M_ADDR
T48M_ADDR

T20M_ADDR
T27M_ADDR
T30M_ADDR
T33M_ADDR
T35M_ADDR
T36M_ADDR
T40M_ADDR
T45M_ADDR

VRT6M_ADDR

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

VRT10M_ADDR
VRT27M_ADDR
VRT44M_ADDR

P_SW2
IRCBAND
IRTRIM
VRTRIM

P1M1
P1MO
POM1
POMO
P2M1
P2MO
P3M1
P3MO
P4M1
P4MO
P5M1
P5MO0

0xfdeO

(*(unsigned char volatile xdata *)(CPUIDBASE + 0x0b))
(*(unsigned char volatile xdata *)(CPUIDBASE + 0x0c))

(*(unsigned char volatile xdata *)(CPUIDBASE + 0x0d))
(*(unsigned char volatile xdata *)(CPUIDBASE + 0x0e))
(*(unsigned char volatile xdata *)(CPUIDBASE + 0x0f))
(*(unsigned char volatile xdata *)(CPUIDBASE + 0x10))
(*(unsigned char volatile xdata *)(CPUIDBASE + 0x11))
(*(unsigned char volatile xdata *)(CPUIDBASE + 0x12))
(*(unsigned char volatile xdata *)(CPUIDBASE + 0x13))
(*(unsigned char volatile xdata *)(CPUIDBASE + 0x14))

(*(unsigned char volatile xdata *)(CPUIDBASE + 0x0d))
(*(unsigned char volatile xdata *)(CPUIDBASE + 0x0e))
(*(unsigned char volatile xdata *)(CPUIDBASE + 0x0f))
(*(unsigned char volatile xdata *)(CPUIDBASE + 0x10))
(*(unsigned char volatile xdata *)(CPUIDBASE + 0x11))
(*(unsigned char volatile xdata *)(CPUIDBASE + 0x12))
(*(unsigned char volatile xdata *)(CPUIDBASE + 0x13))
(*(unsigned char volatile xdata *)(CPUIDBASE + 0x14))

(*(unsigned char volatile xdata *)(CPUIDBASE + 0x15))
(*(unsigned char volatile xdata *)(CPUIDBASE + 0x16))
(*(unsigned char volatile xdata *)(CPUIDBASE + 0x17))
(*(unsigned char volatile xdata *)(CPUIDBASE + 0x18))

Oxba;
0x9d;
0x9f;
0xab;

0x91;
0x92;
0x93;
0x94;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;

1122.1184MHz
1124MHz

1127TMHz
//30MHz
1/33.1776MHz
//35MHz
1136.864MHz
1140MHz
1144.2368MHz
1148MHz

1I20MHz
1127TMHz
1/30MHz
1/33.1776MHz
1135MHz
1136.864MHz
1140MHz
1/45MHz

IINRTRIM_6M

IIVRTRIM_10M
INRTRIM_27M
INRTRIM_44M
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void main()

{

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4AM1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

[l#ifndef USBCHIPID

1
1
1
1
1
1
1

/ISelect 20MHz

P_SW2 = 0x80;

CLKDIV = 0x04;

IRTRIM =T20M_ADDR;
VRTRIM = VRT27M_ADDR,;
IRCBAND = 0x02;

CLKDIV = 0x00;

[I#endif

1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1

/I Select 22.1184MHz

P_SW2 = 0x80;

CLKDIV = 0x04;

IRTRIM =T22M_ADDR;
VRTRIM = VRT27M_ADDR;
IRCBAND = 0x02;

CLKDIV = 0x00;

/I Select 24MHz

P_SW2 = 0x80;

CLKDIV = 0x04;

IRTRIM =T24M_ADDR,;
VRTRIM = VRT27M_ADDR,;
IRCBAND = 0x02;

CLKDIV = 0x00;

/I Select 27TMHz

P_SW2 = 0x80;

CLKDIV = 0x04;

IRTRIM =T27M_ADDR;
VRTRIM = VRT27M_ADDR;
IRCBAND = 0x02;

CLKDIV = 0x00;

/I Select 30MHz

P_SW2 = 0x80;

CLKDIV = 0x04;

IRTRIM =T30M_ADDR;
VRTRIM = VRT27M_ADDR,;
IRCBAND = 0x02;

CLKDIV = 0x00;

/I Select 33.1776 MHz
P_SW2 = 0x80;
CLKDIV = 0x04;
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1 IRTRIM = T33M_ADDR;

/I VRTRIM = VRT27M_ADDR,;
1 IRCBAND = 0x02;

/I CLKDIV = 0x00;

Il /I Select 35MHz

/I P_SW2 =0x80;

/I CLKDIV = 0x04;

I IRTRIM =T35M_ADDR;

/I VRTRIM = VRT44M_ADDR;
I IRCBAND = 0x03;

/I CLKDIV = 0x00;

[[#ifdef ~ USBCHIPID

Il /I Select 44.2368MHz

/I P_SW2 =0x80;

/I CLKDIV = 0x04;

I IRTRIM = T44M_ADDR;

/I VRTRIM = VRT44M_ADDR;
I IRCBAND = 0x03;

/I CLKDIV = 0x00;

Il /I Select 48MHz

/I P_SW2 =0x80;

/I CLKDIV = 0x04;

I IRTRIM =T48M_ADDR;

/I VRTRIM = VRT44M_ADDR;
I IRCBAND = 0x03;

I/ CLKDIV = 0x00;

[l#else

Il /I Select 40MHz

I/ P_SW2 = 0x80;

Il CLKDIV = 0x04;

Il IRTRIM =T40M_ADDR;

Il VRTRIM =VRT44M_ADDR,;
Il IRCBAND = 0x03;

I/ CLKDIV = 0x00;

Il /I Select 45MHz

I/ P_SW2 = 0x80;

Il CLKDIV = 0x04;

Il IRTRIM = T45M_ADDR,;

Il VRTRIM =VRT44M_ADDR,;
Il IRCBAND = 0x03;

I/ CLKDIV = 0x00;

[l#endif

while (1);

Assembly code

;Operating frequency for test is 11.0592MHz

$SET(USBCHIPID = 1)

CPUIDBASE EQU OFDEOH
T22M_ADDR EQU CPUIDBASE + 0BH
T24M_ADDR EQU CPUIDBASE + 0CH

$IF(USBCHIPID == 1)

;22.1184MHz
:24MHz
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T27M_ADDR
T30M_ADDR
T33M_ADDR
T35M_ADDR
T36M_ADDR
T40M_ADDR
T44M_ADDR
T48M_ADDR
$ELSE
T20M_ADDR
T27M_ADDR
T30M_ADDR
T33M_ADDR
T35M_ADDR
T36M_ADDR
T40M_ADDR
T45M_ADDR
$ENDIF

VRT6M_ADDR

VRT10M_ADDR
VRT27M_ADDR
VRT44M_ADDR

P_SW2
CLKSEL
CLKDIV

IRCBAND
IRCTRIM
VRTRIM

P1M1
P1MO
POM1
POMO
P2M1
P2MO
P3M1
P3MO
P4M1
P4MO
P5SM1
P5MO

MAIN:

DATA
EQU
EQU

DATA
DATA
DATA

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

ORG
LIMP

ORG

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU
EQU
EQU
EQU

CPUIDBASE + 0DH
CPUIDBASE + OEH
CPUIDBASE + OFH
CPUIDBASE + 10H
CPUIDBASE + 11H
CPUIDBASE + 12H
CPUIDBASE + 13H
CPUIDBASE + 14H

CPUIDBASE + 0DH
CPUIDBASE + O0EH
CPUIDBASE + OFH
CPUIDBASE + 10H
CPUIDBASE + 11H
CPUIDBASE + 12H
CPUIDBASE + 13H
CPUIDBASE + 14H

CPUIDBASE + 15H
CPUIDBASE + 16H
CPUIDBASE + 17H
CPUIDBASE + 18H

0BAH
OFEOOH
OFEO1H

09DH
09FH
0A6H

091H
092H
093H
094H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN

0100H

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H

;2TMHz
;30MHz
;33.1776MHz
;35MHz
;36.864MHz
;40MHz
;44.2368MHz
;20MHz

;20MHz
;2TMHz
;30MHz
;33.1776MHz
;35MHz
:36.864MHz
;40MHz
;45MHz

;VRTRIM_6M

;VRTRIM_10M
;VRTRIM_27M
;VRTRIM_44M
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;$IF(USBCHIPI

MOV
MOV

D==0)
; Select 20MHz
MOV
MOV
MOV
MOVX
MOV
CLR
MOVX
MOV
MOV
CLR
MOVX
MOV
MOV
MOV
MOV
MOVX
MOV

P5MO, #00H
P5M1, #00H

P_SW2 #80H

A#4
DPTR,#CLKDIV
@DPTR,A
DPTR,#T20M_ADDR
A

A@DPTR

IRTRIM,A
DPTR,#VRT27M_ADDR
A

A@DPTR
VRTRIM,A
IRCBAND,#02H
A#0
DPTR,#CLKDIV
@DPTR,A

P_SW2 #00H

; Select 22.1184MHz

MOV
MOV
MOV
MOVX
MOV
CLR
MOVX
MOV
MOV
CLR
MOVX
MOV
MOV
MOV
MOV
MOVX
MOV

; Select 24MHz
MOV
MOV
MOV
MOV
MOV
CLR
MOVX
MOV
MOV
CLR
MOVX
MOV
MOV
MOV
MOV
MOV

P_SW2 #80H
A#4

DPTR,#CLKDIV
@DPTR,A
DPTR,#T22M_ADDR

A

A,@DPTR

IRTRIM,A
DPTR,#VRT27M_ADDR
A

A,@DPTR

VRTRIM,A
IRCBAND,#02H

A#O

DPTR,#CLKDIV
@DPTR,A

P_SW2 #00H

P_SW2,#80H

A#4
DPTR,#CLKDIV
@DPTR,A
DPTR,#T24M_ADDR
A

A,@DPTR

IRTRIM,A
DPTR,#VRT27M_ADDR
A

A,@DPTR
VRTRIM,A
IRCBAND,#02H
A#0
DPTR,#CLKDIV
@DPTR,A
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MOV

; Select 27MHz
MOV
MOV
MOV
MOVX
MOV
CLR
MOVX
MOV
MOV
CLR
MOVX
MOV
MOV
MOV
MOV
MOVX
MOV

; Select 30MHz
MOV
MOV
MOV
MOVX
MOV
CLR
MOVX
MOV
MOV
CLR
MOVX
MOV
MOV
MOV
MOV
MOVX
MOV

P_SW2,#00H

P_SW2 #80H

A#4
DPTR,#CLKDIV
@DPTR,A
DPTR,#T27M_ADDR
A

A,@DPTR

IRTRIM,A
DPTR,#VRT27M_ADDR
A

A,@DPTR
VRTRIM,A
IRCBAND,#02H
A#O
DPTR,#CLKDIV
@DPTR,A

P_SW2 #00H

P_SW2 #80H

A#4
DPTR,#CLKDIV
@DPTR,A
DPTR,#T30M_ADDR
A

A,@DPTR

IRTRIM,A
DPTR,#VRT27M_ADDR
A

A,@DPTR
VRTRIM,A
IRCBAND,#02H
A#O
DPTR,#CLKDIV
@DPTR,A

P_SW2 #00H

; Select 33.1776 MHz

MOV
MOV
MOV
MOVX
MOV
CLR
MOVX
MOV
MOV
CLR
MOVX
MOV
MOV
MOV
MOV
MOVX
MOV

; Select 35MHz

P_SW2,#80H
A#4

DPTR#CLKDIV
@DPTR,A

DPTR #T33M_ADDR

A

A@DPTR

IRTRIM,A

DPTR #VRT27M_ADDR
A

A@DPTR

VRTRIM,A
IRCBAND,#02H

AH#O

DPTR#CLKDIV
@DPTR,A

P_SW2,#00H
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; MOV

; MOV

; MOV

; MOVX
; MOV

; CLR

; MOVX
; MOV

; MOV

; CLR

; MOVX
; MOV

; MOV

; MOV

; MOV

; MOVX
; MOV

P_SW2 #80H

A#4
DPTR,#CLKDIV
@DPTR,A
DPTR,#T35M_ADDR
A

A,@DPTR

IRTRIM,A
DPTR,#VRT44M_ADDR
A

A,@DPTR
VRTRIM,A
IRCBAND,#03H
A#O
DPTR,#CLKDIV
@DPTR,A

P_SW2 #00H

; ; Select 36.864MHz

; MOV

; MOV

; MOV

; MOVX
; MOV

; CLR

; MOVX
; MOV

; MOV

; CLR

; MOVX
; MOV

; MOV

; MOV

; MOV

; MOVX
; MOV

;$IF(USBCHIPID == 1)

P_SW2 #80H

A#4
DPTR,#CLKDIV
@DPTR,A
DPTR,#T36M_ADDR
A

A,@DPTR

IRTRIM,A
DPTR,#VRT44M_ADDR
A

A,@DPTR
VRTRIM,A
IRCBAND,#03H
A#O

DPTR,#CLKDIV
@DPTR,A

P_SW2 #00H

; ; Select 44.2368MHz

; MOV

; MOV

; MOV

; MOVX
; MOV

; CLR

; MOVX
; MOV

; MOV

; CLR

; MOVX
; MOV

; MOV

; MOV

; MOV

; MOVX
; MOV

; ; Select 48MHz

; MOV
; MOV

P_SW2 #80H

A#4
DPTR,#CLKDIV
@DPTR,A
DPTR,#T44M_ADDR
A

A,@DPTR

IRTRIM,A
DPTR,#VRT44M_ADDR
A

A,@DPTR
VRTRIM,A
IRCBAND,#03H
A#0
DPTR,#CLKDIV
@DPTR,A
P_SW2,#00H

P_SW2 #80H
A#HA
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;SENDIF

MOV
MOVX
MOV
CLR
MOVX
MOV
MOV
CLR
MOVX
MOV
MOV
MOV
MOV
MOVX
MOV

; Select 40MHz
MOV
MOV
MOV
MOVX
MOV
CLR
MOVX
MOV
MOV
CLR
MOVX
MOV
MOV
MOV
MOV
MOVX
MOV

; Select 45MHz
MOV
MOV
MOV
MOVX
MOV
CLR
MOVX
MOV
MOV
CLR
MOVX
MOV
MOV
MOV
MOV
MOVX
MOV

JMP

END

DPTR,#CLKDIV
@DPTR,A
DPTR,#T48M_ADDR
A

A,@DPTR

IRTRIM,A
DPTR,#VRT44M_ADDR
A

A,@DPTR
VRTRIM,A
IRCBAND,#03H
A#O
DPTR,#CLKDIV
@DPTR,A

P_SW2 #00H

P_SW2 #80H

A#4
DPTR,#CLKDIV
@DPTR,A
DPTR,#T40M_ADDR
A

A,@DPTR

IRTRIM,A
DPTR,#VRT44M_ADDR
A

A,@DPTR
VRTRIM,A
IRCBAND,#03H
A#O
DPTR,#CLKDIV
@DPTR,A

P_SW2 #00H

P_SW2 #80H
A#4

DPTR,#CLKDIV
@DPTR,A
DPTR,#T45M_ADDR

A

A,@DPTR

IRTRIM,A
DPTR,#VRT44M_ADDR
A

A,@DPTR

VRTRIM,A
IRCBAND,#03H

AH#0

DPTR,#CLKDIV
@DPTR,A

P_SW2 #00H
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7.5.11 Read the User-defined internal IRC Frequency (Read from Flash)

C language code
//Operating frequency for test is 11.0592MHz

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

#define  CKSEL (*(unsigned char volatile xdata *)0xfe00)
#define  CLKDIV (*(unsigned char volatile xdata *)0xfe01)

/I The following table is the parameter list of STC8H1K08-20Pin

#define  ID_ROMADDR ((unsigned char code *)0x1ff9)
#define VREF_ROMADDR (*(unsigned int code *)0x1ff7)
#define  F32K_ROMADDR (*(unsigned int code *)0x1ff5)
#define  T22M_ROMADDR (*(unsigned char code *)0x1ff4) 1/22.1184MHz
#define  T24M_ROMADDR (*(unsigned char code *)0x1ff3) 1[24MHz
#define  T20M_ROMADDR (*(unsigned char code *)0x1ff2) /[20MHz
#define  T27M_ROMADDR (*(unsigned char code *)0x1ff1) 1[2TMHz
#define  T30M_ROMADDR (*(unsigned char code *)0x1ff0) //30MHz
#define  T33M_ROMADDR (*(unsigned char code *)0x1fef) 1/33.1776 MHz
#define  T35M_ROMADDR (*(unsigned char code *)0x1fee) //135MHz
#define  T36M_ROMADDR (*(unsigned char code *)0x1fed) 1/36.864MHz
#define  VRT20M_ROMADDR (*(unsigned char code *)0x1fea) /IVRTRIM_20M
#define  VRT35M_ROMADDR (*(unsigned char code *)0x1fe9) /IVRTRIM_35M
sfr P_SW2 =  Oxba;
sfr IRCBAND = 0x9d;
sfr IRTRIM = 0x9f;
sfr VRTRIM = 0xab;
sfr PiM1 = 0x91;
sfr P1MO = 0x92;
sfr PoOM1 = 0x93;
sfr POMO = 0x94;
sfr pP2M1 = 0x95;
sfr P2MO = 0x96;
sfr P3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr P4aM1 = 0xb3;
sfr P4MO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO0 = Oxca;
void main()
{

POMO = 0x00;

POM1 = 0x00;

P1MO0 = 0x00;

P1M1 = 0x00;

P2MO0 = 0x00;

P2M1 = 0x00;

P3MO0 = 0x00;

P3M1 = 0x00;

P4MO = 0x00;

P4M1 = 0x00;

P5MO0 = 0x00;

P5M1 = 0x00;
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1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1
1

/ISelect 20MHz

P_SW2 = 0x80;

CLKDIV = 0x04;

IRTRIM =T20M_ROMADDR;
VRTRIM = VRT20M_ROMADDR;
IRCBAND = 0x00;

CLKDIV = 0x00;

/I Select 22.1184MHz

P_SW2 = 0x80;

CLKDIV = 0x04;

IRTRIM =T22M_ROMADDR;
VRTRIM = VRT20M_ROMADDR;
IRCBAND = 0x00;

CLKDIV = 0x00;

/I Select 24MHz

P_SW2 = 0x80;

CLKDIV = 0x04;

IRTRIM =T24M_ROMADDR;
VRTRIM = VRT20M_ROMADDR,;
IRCBAND = 0x00;

CLKDIV = 0x00;

/I Select 27TMHz

P_SW2 = 0x80;

CLKDIV = 0x04;

IRTRIM =T27M_ROMADDR;
VRTRIM = VRT35M_ROMADDR;
IRCBAND = 0x01;

CLKDIV = 0x00;

/I Select 30MHz

P_SW2 = 0x80;

CLKDIV = 0x04;

IRTRIM = T30M_ROMADDR;
VRTRIM = VRT35M_ROMADDR;
IRCBAND = 0x01;

CLKDIV = 0x00;

/I Select 33.1776 MHz

P_SW2 = 0x80;

CLKDIV = 0x04;

IRTRIM = T33M_ROMADDR;
VRTRIM = VRT35M_ROMADDR;
IRCBAND = 0x01;

CLKDIV = 0x00;

/I Select 35MHz

P_SW2 = 0x80;

CLKDIV = 0x04;

IRTRIM = T35M_ROMADDR;
VRTRIM = VRT35M_ROMADDR;
IRCBAND = 0x01;

CLKDIV = 0x00;

while (1);
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Assembly code
;Operating frequency for test is 11.0592MHz

; The following table is the parameter list of STC8H1K08-20Pin

ID_ROMADDR EQU 01FF9H
VREF_ROMADDR EQU 01FF7H
F32K_ROMADDR EQU 01FF5H
T22M_ROMADDR EQU 01FF4H 1122.1184MHz
T24M_ROMADDR EQU 01FF3H 1124MHz
T20M_ROMADDR EQU 01FF2H 1120MHz
T27M_ROMADDR EQU 01FF1H 1127TMHz
T30M_ROMADDR EQU 01FFOH 1130MHz
T33M_ROMADDR EQU 01FEFH 1133.1776MHz
T35M_ROMADDR EQU 01FEEH 1135MHz
T36M_ROMADDR EQU 01FEDH 1136.864MHz
VRT20M_ROMADDR EQU 01FEAH IINRTRIM_20M
VRT35M_ROMADDR EQU 01FESH IINRTRIM_35M
P_SW2 DATA 0BAH
CKSEL EQU OFEOOH
CLKDIV EQU OFEO1H
IRCBAND DATA 09DH
IRCTRIM DATA 09FH
VRTRIM DATA 0A6H
P1M1 DATA 091H
P1MO DATA 092H
POM1 DATA 093H
POMO DATA 094H
P2M1 DATA 095H
P2MO DATA 096H
P3M1 DATA 0B1H
P3MO DATA 0B2H
P4M1 DATA 0B3H
P4MO DATA 0B4H
P5M1 DATA 0C9H
P5MO DATA 0CAH

ORG 0000H

LIMP MAIN

ORG 0100H
MAIN:

MOV SP, #5FH

MOV POMO, #00H

MOV POM1, #00H

MOV P1MO, #00H

MOV P1M1, #00H

MOV P2MO, #00H

MOV P2M1, #00H

MOV P3MO, #00H

MOV P3M1, #00H

MOV P4MO, #00H

MOV P4M1, #00H

MOV P5MO, #00H

MOV P5M1, #00H

; :Select 20MHz
: MOV P_SW2,#80H
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MOV
MOV
MOV
CLR
MOVC
MOV
MOV
CLR
MOVC
MOV
MOV
MOV
MOV
MOV

A#4

DPTR,#CLKDIV
DPTR,#T20M_ROMADDR
A

A,@A+DPTR

IRTRIM,A
DPTR,#VRT20M_ROMADDR
A

A,@A+DPTR

VRTRIM,A
IRCBAND,#00H

A#0

DPTR,#CLKDIV

P_SW2 #00H

; Select 22.1184MHz

MOV
MOV
MOV
MOV
CLR
MOVC
MOV
MOV
CLR
MOVC
MOV
MOV
MOV
MOV
MOV

; Select 24MHz
MOV
MOV
MOV
MOV
CLR
MOVC
MOV
MOV
CLR
MOVC
MOV
MOV
MOV
MOV
MOV

; Select 27MHz
MOV
MOV
MOV
MOV
CLR
MOVC
MOV
MOV
CLR
MOVC

P_SW2 #80H

A#4

DPTR,#CLKDIV
DPTR,#T22M_ROMADDR
A

A,@A+DPTR

IRTRIM,A
DPTR,#VRT20M_ROMADDR
A

A,@A+DPTR

VRTRIM,A
IRCBAND,#00H

A#0

DPTR,#CLKDIV

P_SW2 #00H

P_SW2,#80H

A#4

DPTR,#CLKDIV
DPTR,#T24M_ROMADDR
A

A,@A+DPTR

IRTRIM,A
DPTR,#VRT20M_ROMADDR
A

A,@A+DPTR

VRTRIM,A
IRCBAND,#00H

A#0

DPTR,#CLKDIV
P_SW2,#00H

P_SW2 #80H
A#4

DPTR,#CLKDIV
DPTR,#T27M_ROMADDR

A

A,@A+DPTR

IRTRIM,A
DPTR,#VRT35M_ROMADDR
A

A,@A+DPTR
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MOV
MOV
MOV
MOV
MOV

; Select 30MHz
MOV
MOV
MOV
MOV
CLR
MOVC
MOV
MOV
CLR
MOVC
MOV
MOV
MOV
MOV
MOV

VRTRIM,A
IRCBAND,#01H
A#O
DPTR,#CLKDIV
P_SW2 #00H

P_SW2 #80H

A#4

DPTR,#CLKDIV
DPTR,#T30M_ROMADDR
A

A,@A+DPTR

IRTRIM,A
DPTR,#VRT35M_ROMADDR
A

A,@A+DPTR

VRTRIM,A
IRCBAND,#01H

A#O

DPTR,#CLKDIV

P_SW2 #00H

; Select 33.1776 MHz

MOV
MOV
MOV
MOV
CLR
MOVC
MOV
MOV
CLR
MOVC
MOV
MOV
MOV
MOV
MOV

; Select 35MHz
MOV
MOV
MOV
MOV
CLR
MOVC
MOV
MOV
CLR
MOVC
MOV
MOV
MOV
MOV
MOV

P_SW2 #80H

A#4

DPTR,#CLKDIV
DPTR,#T33M_ROMADDR
A

A,@A+DPTR

IRTRIM,A
DPTR,#VRT35M_ROMADDR
A

A,@A+DPTR

VRTRIM,A
IRCBAND,#01H

A#O

DPTR,#CLKDIV

P_SW2 #00H

P_SW2 #80H
A#4

DPTR,#CLKDIV
DPTR,#T35M_ROMADDR

A

A,@A+DPTR

IRTRIM,A
DPTR,#VRT35M_ROMADDR
A

A,@A+DPTR

VRTRIM,A

IRCBAND,#01H

AH#0

DPTR,#CLKDIV

P_SW2 #00H

; Select 36.864MHz

MOV
MOV

P_SW2 #80H
A#4
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; MOV DPTR,#CLKDIV
; MOV DPTR,#T36M_ROMADDR
; CLR A
; MOVC A,@A+DPTR
; MOV IRTRIM,A
; MOV DPTR,#VRT35M_ROMADDR
; CLR A
; MOVC A,@A+DPTR
; MOV VRTRIM,A
; MOV IRCBAND,#01H
; MOV A#O
; MOV DPTR,#CLKDIV
; MOV P_SW2 #00H
JMP $
END

C language code

/IOperating frequency for test is 11.0592MHz

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

#define  CLKDIV (*(unsigned char volatile xdata *)0xfe01)
sfr P_Sw2 = Oxba;
sfr IRTRIM = 0x9f;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr pP2M1 = 0x95;
sfr P2MO = 0x96;
sfr pP3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr PAaM1 = 0xb3;
sfr PAMO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO = 0xca;
char *IRC22M;
char *IRC24M;
void main()
{

POMO = 0x00;

POM1 = 0x00;

P1MO0 = 0x00;

P1M1 = 0x00;

P2MO0 = 0x00;

P2M1 = 0x00;

P3MO0 = 0x00;

P3M1 = 0x00;

P4MO0 = 0x00;
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P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

IRC22M = (char idata *)0xfa;

IRC24M = (char idata *) 0xfb;
1 IRCCR = *IRC22M;

IRCCR =*IRC24M;

P_SW2 = 0x80;
CLKDIV =0;
P_SW2 = 0x00;

while (1);

//Load 22.1184MHz IRC parameters
//Load 24MHz IRC parameters

/INo division to main clock

Assembly code

;Operating frequency for test is 11.0592MHz

P_SW2 DATA 0BAH

CLKDIV EQU OFEO1H

IRCCR DATA 09FH

IRC22M DATA OFAH

IRC24M DATA OFBH

POM1 DATA 093H

POMO DATA 094H

P1M1 DATA 091H

P1MO DATA 092H

P2M1 DATA 095H

P2MO DATA 096H

P3M1 DATA 0B1H

P3MO DATA 0B2H

P4M1 DATA 0B3H

P4MO DATA 0B4H

P5M1 DATA 0C9H

P5MO0 DATA 0CAH
ORG 0000H
LIMP MAIN
ORG 0100H

MAIN:
MOV SP, #5FH
MOV POMO, #00H
MOV POM1, #00H
MOV P1MO, #00H
MOV P1M1, #00H
MOV P2MO, #00H
MOV P2M1, #00H
MOV P3MO, #00H
MOV P3M1, #00H
MOV P4MO, #00H
MOV P4M1, #00H
MOV P5MO, #00H
MOV P5M1, #00H
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MOV RO,#IRC22M ;Load 22.1184MHz IRC parameters
MOV IRCCR,@R0

MOV RO,#IRC24M ;Load 24MHz IRC parameters
MOV IRCCR,@R0

MOV P_SW2 #80H

MOV A#O :No division to main clock
MOV DPTR#CLKDIV

MOVX @DPTR,A

MOV P_SW2 #00H

JMP $

END
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8 Special Function Registers

8.1 STC8H1KO08 family

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

0/8 1/9 21A 3/B 4/C 5/D 6/E 7/F
RSTCFG
B IAP_TPS
AUXINTIF
ACC DPS DPL1 DPH1 CMPCR1 CMPCR2
ADCCFG
PSW T2H ToL
P5 P5SM1 P5MO SPSTAT SPCTL SPDAT
WDT_CONTR IAP_DATA IAP_ADDRH IAP_ADDRL IAP_CMD IAP_TRIG IAP_CONTR
1P SADEN P_SW2 ADC_CONTR | ADC_RES ADC_RESL
P3 P3M1 P3MO IP2 IP2H IPH
IE SADDR WKTCL WKTCH TA IE2
P_SW1
SCON SBUF S2CON S2BUF IRCBAND LIRTRIM IRTRIM
P1 P1IM1 P1IMO
TCON TMOD TLO TLI THO TH1 AUXR INTCLKO
SP DPL DPH PCON
T o~

Bit addressable

Not bit addressable

Note: The register address can be bit-addressable only if it is divisible by 8, and it cannot be bit-addressable if it is not

divisible by 8.
0/8 1/9 2IA 3/B 4/C 5/D 6/E 7/F

FEF8H PWMB_CCR6L PWMB_CCR7H PWMB_CCR7L PWMB_CCR8H PWMB_CCRSL PWMB_BKR PWMB_DTR PWMB_OISR
FEFOH PWMB_PSCRH PWMB_PSCRL PWMB_ARRH PWMB_ARRL PWMB_RCR PWMB_CCR5H PWMB_CCR5L PWMB_CCR6H
FEE8H PWMB_CCMR1 PWMB_CCMR2 PWMB_CCMR3 PWMB_CCMR4 PWMB_CCER1 PWMB_CCER2 PWMB_CNTRH PWMB_CNTRL
FEEOH PWMB_CR1 PWMB_CR2 PWMB_SMCR PWMB_ETR PWMB_IER PWMB_SR1 PWMB_SR2 PWMB_EGR
FED8H PWMA_CCR2L PWMA_CCR3H PWMA_CCR3L PWMA_CCR4H PWMA_CCR4L PWMA_BKR PWMA_DTR PWMA_OISR
FEDOH PWMA_PSCRH PWMA_PSCRL PWMA_ARRH PWMA_ARRL PWMA_RCR PWMA_CCR1H PWMA_CCRI1L PWMA_CCR2H
FEC8H PWMA_CCMR1 PWMA_CCMR2 PWMA_CCMR3 PWMA_CCMR4 PWMA_CCER1 PWMA_CCER2 PWMA_CNTRH PWMA_CNTRL
FECOH PWMA_CR1 PWMA_CR2 PWMA_SMCR PWMA_ETR PWMA_IER PWMA_SR1 PWMA_SR2 PWMA_EGR
FEBOH PWMA_ETRPS PWMA_ENO PWMA_PS PWMA_IOAUX PWMB_ETRPS PWMB_ENO PWMB_PS PWMB_IOAUX
FEA8H ADCTIM
FEAOH TM2PS
FE88H 12CMSAUX
FE8OH 12CCFG 12CMSCR 12CMSST 12CSLCR 12CSLST 12CSLADR 12CTxD 12CRxD
FE30H P1IE P3IE
FE28H P1DR P3DR P5DR
FE20H P1SR P3SR P5SR
FE18H PINCS P3NCS P5NCS
FE10H P1PU P3PU P5PU
FEOOH CKSEL CLKDIV HIRCCR XOSCCR IRC32KCR MCLKOCR IRCDB
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8.2 STC8H1K28-32PIN family

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

0/8 1/9 2/1A 3/B 4/C 5/D 6/E 7/F
RSTCFG
B IAP_TPS
AUXINTIF
ACC DPS DPL1 DPH1 CMPCR1 CMPCR2
ADCCFG
PSW T4T3M T4H T4L T3H T3L T2H T2L
P5 P5SM1 P5MO SPSTAT SPCTL SPDAT
WDT_CONTR IAP_DATA IAP_ADDRH IAP_ADDRL IAP_CMD IAP_TRIG IAP_CONTR
1P SADEN P_SW2 ADC_CONTR | ADC_RES ADC_RESL
P3 P3M1 P3MO 1P2 IP2H IPH
IE SADDR WKTCL WKTCH TA IE2
P2 P_SW1
SCON SBUF S2CON S2BUF IRCBAND LIRTRIM IRTRIM
P1 P1M1 P1MO POM1 POMO P2M1 P2MO
TCON TMOD TLO TLL THO TH1 AUXR INTCLKO
PO SP DPL DPH PCON
T T~

Bit addressable

Not bit addressable

Note: The register address can be bit-addressable only if it is divisible by 8, and it cannot be bit-addressable if it is not

divisible by 8.
0/8 1/9 2IA 3B 4iC 5/D 6/E 7IF

FEF8H PWMB_CCR6L PWMB_CCR7H PWMB_CCR7L PWMB_CCR8H PWMB_CCRS8L PWMB_BKR PWMB_DTR PWMB_OISR
FEFOH PWMB_PSCRH PWMB_PSCRL PWMB_ARRH PWMB_ARRL PWMB_RCR PWMB_CCR5H PWMB_CCR5L PWMB_CCR6H
FEESH PWMB_CCMR1 PWMB_CCMR2 PWMB_CCMR3 PWMB_CCMR4 PWMB_CCER1 PWMB_CCER2 PWMB_CNTRH PWMB_CNTRL
FEEOH PWMB_CR1 PWMB_CR2 PWMB_SMCR PWMB_ETR PWMB_IER PWMB_SR1 PWMB_SR2 PWMB_EGR
FED8H PWMA_CCR2L PWMA_CCR3H PWMA_CCR3L PWMA_CCR4H PWMA_CCR4L PWMA_BKR PWMA_DTR PWMA_OISR
FEDOH PWMA_PSCRH PWMA_PSCRL PWMA_ARRH PWMA_ARRL PWMA_RCR PWMA_CCRI1H PWMA_CCRIL PWMA_CCR2H
FEC8H PWMA_CCMR1 PWMA_CCMR2 PWMA_CCMR3 PWMA_CCMR4 PWMA_CCER1 PWMA_CCER2 PWMA_CNTRH PWMA_CNTRL
FECOH PWMA_CR1 PWMA_CR2 PWMA_SMCR PWMA_ETR PWMA_IER PWMA_SR1 PWMA_SR2 PWMA_EGR
FEBOH PWMA_ETRPS PWMA_ENO PWMA_PS PWMA_IOAUX PWMB_ETRPS PWMB_ENO PWMB_PS PWMB_IOAUX
FEASH ADCTIM
FEAOH TM2PS TM3PS TM4PS
FE88H 12CMSAUX
FE8OH 12CCFG I2CMSCR 12CMSST 12CSLCR 12CSLST 12CSLADR 12CTxD 12CRxD
FE30H POIE P1IE
FE28H PODR P1DR P2DR P3DR P5DR
FE20H POSR P1SR P2SR P3SR P5SR
FE18H PONCS PINCS P2NCS P3NCS P5NCS
FE10H POPU P1PU P2PU P3PU P5PU
FEOOH CKSEL CLKDIV HIRCCR XOSCCR IRC32KCR MCLKOCR IRCDB
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8.3 STC8H3K6454 family

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

0/8 1/9 2/1A 3/B 4/C 5/D 6/E 7/F
P7 RSTCFG
B IAP_TPS
P6 IP3H AUXINTIF
ACC P7M1 P7MO DPS DPL1 DPH1 CMPCR1 CMPCR2
ADCCFG IP3
PSW T4T3M T4H T4L T3H T3L T2H T2L
P5 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_SW2 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_SW1
SCON SBUF S2CON S2BUF IRCBAND LIRTRIM IRTRIM
P1 P1IM1 P1MO POM1 POMO P2M1 P2MO
TCON TMOD TLO TLL THO TH1 AUXR INTCLKO
PO SP DPL DPH S4CON SABUF PCON
T o~

Bit addressable

Not bit addressable

Note: The register address can be bit-addressable only if it is divisible by 8, and it cannot be bit-addressable if it is not

divisible by 8.
0/8 1/9 2IA 3B 4iC 5/D 6/E 7IF

FEF8H PWMB_CCR6L PWMB_CCR7H PWMB_CCR7L PWMB_CCR8H PWMB_CCRSL PWMB_BKR PWMB_DTR PWMB_OISR
FEFOH PWMB_PSCRH PWMB_PSCRL PWMB_ARRH PWMB_ARRL PWMB_RCR PWMB_CCR5H PWMB_CCR5L PWMB_CCR6H
FEESH PWMB_CCMR1 PWMB_CCMR2 PWMB_CCMR3 PWMB_CCMR4 PWMB_CCER1 PWMB_CCER2 PWMB_CNTRH PWMB_CNTRL
FEEOH PWMB_CR1 PWMB_CR2 PWMB_SMCR PWMB_ETR PWMB_IER PWMB_SR1 PWMB_SR2 PWMB_EGR
FED8H PWMA_CCR2L PWMA_CCR3H PWMA_CCR3L PWMA_CCR4H PWMA_CCR4L PWMA_BKR PWMA_DTR PWMA_OISR
FEDOH PWMA_PSCRH PWMA_PSCRL PWMA_ARRH PWMA_ARRL PWMA_RCR PWMA_CCRI1H PWMA_CCRIL PWMA_CCR2H
FEC8H PWMA_CCMR1 PWMA_CCMR2 PWMA_CCMR3 PWMA_CCMR4 PWMA_CCER1 PWMA_CCER2 PWMA_CNTRH PWMA_CNTRL
FECOH PWMA_CR1 PWMA_CR2 PWMA_SMCR PWMA_ETR PWMA_IER PWMA_SR1 PWMA_SR2 PWMA_EGR
FEBOH PWMA_ETRPS PWMA_ENO PWMA_PS PWMA_IOAUX PWMB_ETRPS PWMB_ENO PWMB_PS PWMB_IOAUX
FEASH ADCTIM T3T4PIN
FEAOH TM2PS TM3PS TM4PS
FE88H 12CMSAUX
FE8OH 12CCFG I2CMSCR 12CMSST 12CSLCR 12CSLST 12CSLADR 12CTxD 12CRxD
FE30H POIE P1IE
FE28H PODR P1DR P2DR P3DR PADR P5DR P6DR P7DR
FE20H POSR P1SR P2SR P3SR P4SR P5SR P6SR P7SR
FE18H PONCS PINCS P2NCS P3NCS P4ANCS P5NCS P6NCS P7NCS
FE10H POPU P1PU P2PU P3PU P4PU P5PU P6PU P7PU
FEO8H SPFUNC RSTFLAG
FEOOH CKSEL CLKDIV HIRCCR XOSCCR IRC32KCR MCLKOCR IRCDB IRC48MCR
FD40H POWKUE PIWKUE P2WKUE P3WKUE PAWKUE PSWKUE P6WKUE P7TWKUE
FD30H POIM1 P1IM1 P2IM1 P3IM1 P4IM1 P5IM1 P6IM1 P7IM1
FD20H POIMO P1IMO P2IMO P3IMO P4IMO P5IMO P6IMO P7IMO
FD10H POINTF P1INTF P2INTF P3INTF P4INTF PSINTF P6INTF P7INTF
FDOOH POINTE P1INTE P2INTE P3INTE PAINTE P5INTE P6INTE P7INTE
FCFOH MD3 MD2 MD1 MDO MD5 MD4 ARCON OPCON
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8.4 STC8H3K64S2 family

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

0/8 1/9 2/1A 3/B 4/C 5/D 6/E 7/F
P7 RSTCFG
B IAP_TPS
P6 IP3H AUXINTIF
ACC P7M1 P7MO DPS DPL1 DPH1 CMPCR1 CMPCR2
ADCCFG IP3
PSW T4T3M T4H T4L T3H T3L T2H T2L
P5 P5SM1 P5MO P6M1 P6MO SPSTAT SPCTL SPDAT
P4 WDT_CONTR IAP_DATA IAP_ADDRH IAP_ADDRL IAP_CMD IAP_TRIG IAP_CONTR
1P SADEN P_SW2 ADC_CONTR | ADC_RES ADC_RESL
P3 P3M1 P3MO PAM1 PAMO 1P2 IP2H IPH
IE SADDR WKTCL WKTCH TA IE2
P2 BUS_SPEED P_SW1
SCON SBUF S2CON S2BUF IRCBAND LIRTRIM IRTRIM
P1 P1M1 P1MO POM1 POMO P2M1 P2MO
TCON TMOD TLO TLL THO TH1 AUXR INTCLKO
PO SP DPL DPH PCON
T T ~—

Bit addressable

Not bit addressable

Note: The register address can be bit-addressable only if it is divisible by 8, and it cannot be bit-addressable if it is not

divisible by 8.

0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F
FEF8H PWMB_CCR6L PWMB_CCR7H PWMB_CCR7L PWMB_CCR8H PWMB_CCRS8L PWMB_BKR PWMB_DTR PWMB_OISR
FEFOH PWMB_PSCRH PWMB_PSCRL PWMB_ARRH PWMB_ARRL PWMB_RCR PWMB_CCR5H PWMB_CCR5L PWMB_CCR6H
FEES8H | PWMB_CCMR1 PWMB_CCMR2 PWMB_CCMR3 PWMB_CCMR4 PWMB_CCER1 PWMB_CCER2 PWMB_CNTRH PWMB_CNTRL
FEEOH PWMB_CR1 PWMB_CR2 PWMB_SMCR PWMB_ETR PWMB_IER PWMB_SR1 PWMB_SR2 PWMB_EGR
FED8H PWMA_CCR2L PWMA_CCR3H PWMA_CCR3L PWMA_CCR4H PWMA_CCRA4L PWMA_BKR PWMA_DTR PWMA_OISR
FEDOH PWMA_PSCRH PWMA_PSCRL PWMA_ARRH PWMA_ARRL PWMA_RCR PWMA_CCR1H PWMA_CCRIL PWMA_CCR2H
FEC8H | PWMA CCMR1 | PWMA_CCMR2 PWMA_CCMR3 PWMA_CCMR4 PWMA_CCER1 PWMA CCER2 | PWMA CNTRH | PWMA_CNTRL
FECOH PWMA_CR1 PWMA_CR2 PWMA_SMCR PWMA_ETR PWMA_IER PWMA_SR1 PWMA_SR2 PWMA_EGR
FEBOH PWMA_ETRPS PWMA_ENO PWMA_PS PWMA_IOAUX PWMB_ETRPS PWMB_ENO PWMB_PS PWMB_IOAUX
FEA8H ADCTIM T3T4PIN
FEAOH TM2PS TM3PS TM4PS
FE88H 12CMSAUX
FE8OH 12CCFG 12CMSCR 12CMSST 12CSLCR 12CSLST 12CSLADR 12CTxD 12CRxD
FE30H POIE P1IE
FE28H PODR P1IDR P2DR P3DR PADR PSDR P6DR P7DR
FE20H POSR P1SR P2SR P3SR P4SR P5SR P6SR P7SR
FE18H PONCS PINCS P2NCS P3NCS PANCS P5NCS P6NCS P7NCS
FE10H POPU P1PU P2PU P3PU P4PU P5PU P6PU P7PU
FEO8H SPFUNC RSTFLAG
FEOOH CKSEL CLKDIV HIRCCR XOSCCR IRC32KCR MCLKOCR IRCDB IRC48MCR
FD40H POWKUE P1IWKUE P2WKUE P3WKUE PAWKUE PSWKUE P6WKUE P7TWKUE
FD30H POIM1 P1IM1 P2IM1 P3IM1 P4IM1 P5IM1 P6IM1 P7IM1
FD20H POIMO P1IMO P2IMO0 P3IMO0 P4IMO P5IMO P6IMO P7IMO
FD10H POINTF P1INTF P2INTF P3INTF P4INTF PSINTF PGINTF P7INTF
FDOOH POINTE P1INTE P2INTE P3INTE PAINTE PSINTE P6INTE P7INTE
FCFOH MD3 MD2 MD1 MDO MD5 MD4 ARCON OPCON
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8.5 STC8H8K64U-64Pin/48Pin

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

USB family

0/8 1/9 2/1A 3/B 4/C 5/D 6/E 7/F
P7 USBADR RSTCFG
B USBCON IAP_TPS
P6 USBDAT IP3H AUXINTIF
ACC P7M1 P7MO DPS DPL1 DPH1 CMPCR1 CMPCR2
USBCLK ADCCFG IP3
PSW T4T3M T4H T4L T3H T3L T2H T2L
P5 P5SM1 P5MO P6M1 P6MO SPSTAT SPCTL SPDAT
P4 WDT_CONTR IAP_DATA IAP_ADDRH IAP_ADDRL IAP_CMD IAP_TRIG IAP_CONTR
1P SADEN P_SW2 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_SW1
SCON SBUF S2CON S2BUF IRCBAND LIRTRIM IRTRIM
P1 P1M1 P1MO POM1 POMO P2M1 P2MO
TCON TMOD TLO TLL THO TH1 AUXR INTCLKO
PO SP DPL DPH S4CON S4BUF PCON
T T ~—

Bit addressable

Not bit addressable

Note: The register address can be bit-addressable only if it is divisible by 8, and it cannot be bit-addressable if it is not

divisible by 8.

0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F
FEF8H PWMB_CCR6L PWMB_CCR7H PWMB_CCR7L PWMB_CCR8H PWMB_CCR8L PWMB_BKR PWMB_DTR PWMB_OISR
FEFOH PWMB_PSCRH PWMB_PSCRL PWMB_ARRH PWMB_ARRL PWMB_RCR PWMB_CCR5H PWMB_CCR5L PWMB_CCR6H
FEES8H | PWMB_CCMR1 PWMB_CCMR2 PWMB_CCMR3 PWMB_CCMR4 PWMB_CCER1 PWMB_CCER2 PWMB_CNTRH PWMB_CNTRL
FEEOH PWMB_CR1 PWMB_CR2 PWMB_SMCR PWMB_ETR PWMB_IER PWMB_SR1 PWMB_SR2 PWMB_EGR
FED8H PWMA_CCR2L PWMA_CCR3H PWMA_CCR3L PWMA_CCR4H PWMA_CCR4L PWMA_BKR PWMA_DTR PWMA_OISR
FEDOH | PWMA_PSCRH PWMA_PSCRL PWMA_ARRH PWMA_ARRL PWMA_RCR PWMA_CCRI1H PWMA_CCRIL PWMA_CCR2H
FEC8H | PWMA _CCMR1 | PWMA_CCMR2 PWMA_CCMR3 PWMA_CCMR4 PWMA_CCER1 PWMA_CCER2 PWMA CNTRH | PWMA CNTRL
FECOH PWMA_CR1 PWMA_CR2 PWMA_SMCR PWMA_ETR PWMA_IER PWMA_SR1 PWMA_SR2 PWMA_EGR
FEBOH PWMA_ETRPS PWMA_ENO PWMA_PS PWMA_IOAUX PWMB_ETRPS PWMB_ENO PWMB_PS PWMB_IOAUX
FEA8H ADCTIM T3T4PIN
FEAOH TM2PS TM3PS TM4PS
FE88H 12CMSAUX
FE8OH 12CCFG 12CMSCR 12CMSST 12CSLCR 12CSLST 12CSLADR 12CTxD 12CRxD
FE30H POIE P1IE
FE28H PODR P1DR P2DR P3DR P4DR PSDR P6DR P7DR
FE20H POSR P1SR P2SR P3SR P4SR P5SR P6SR P7SR
FE18H PONCS PINCS P2NCS P3NCS P4ANCS PSNCS P6NCS P7NCS
FE10H POPU P1PU P2PU P3PU P4PU P5PU P6PU P7PU
FEO8H SPFUNC RSTFLAG
FEOOH CKSEL CLKDIV HIRCCR XOSCCR IRC32KCR MCLKOCR IRCDB IRC48MCR
FCFOH MD3 MD2 MD1 MDO MD5 MD4 ARCON OPCON
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8.6 STC8H2K64T family

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

0/8 1/9 2/1A 3/B 4/C 5/D 6/E 7/F
RSTCFG
B IAP_TPS
IP3H AUXINTIF
ACC DPS DPL1 DPH1 CMPCR1 CMPCR2
ADCCFG IP3
PSW T4T3M T4H T4L T3H T3L T2H T2L
P5 P5SM1 P5MO SPSTAT SPCTL SPDAT
P4 WDT_CONTR IAP_DATA IAP_ADDRH IAP_ADDRL IAP_CMD IAP_TRIG IAP_CONTR
1P SADEN P_SW2 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_SW1
SCON SBUF S2CON S2BUF IRCBAND LIRTRIM IRTRIM
P1 P1M1 P1MO POM1 POMO P2M1 P2MO
TCON TMOD TLO TLL THO TH1 AUXR INTCLKO
PO SP DPL DPH S4CON S4BUF PCON
T o~

Bit addressable

Not bit addressable

Note: The register address can be bit-addressable only if it is divisible by 8, and it cannot be bit-addressable if it is not

divisible by 8.
0/8 1/9 2IA 3B 4iC 5/D 6/E 7IF

FEF8H PWMB_CCR6L PWMB_CCR7H PWMB_CCR7L PWMB_CCR8H PWMB_CCRSL PWMB_BKR PWMB_DTR PWMB_OISR
FEFOH PWMB_PSCRH PWMB_PSCRL PWMB_ARRH PWMB_ARRL PWMB_RCR PWMB_CCR5H PWMB_CCR5L PWMB_CCR6H
FEESH PWMB_CCMR1 PWMB_CCMR2 PWMB_CCMR3 PWMB_CCMR4 PWMB_CCER1 PWMB_CCER2 PWMB_CNTRH PWMB_CNTRL
FEEOH PWMB_CR1 PWMB_CR2 PWMB_SMCR PWMB_ETR PWMB_IER PWMB_SR1 PWMB_SR2 PWMB_EGR
FED8H PWMA_CCR2L PWMA_CCR3H PWMA_CCR3L PWMA_CCR4H PWMA_CCR4L PWMA_BKR PWMA_DTR PWMA_OISR
FEDOH PWMA_PSCRH PWMA_PSCRL PWMA_ARRH PWMA_ARRL PWMA_RCR PWMA_CCRI1H PWMA_CCRIL PWMA_CCR2H
FEC8H PWMA_CCMR1 PWMA_CCMR2 PWMA_CCMR3 PWMA_CCMR4 PWMA_CCER1 PWMA_CCER2 PWMA_CNTRH PWMA_CNTRL
FECOH PWMA_CR1 PWMA_CR2 PWMA_SMCR PWMA_ETR PWMA_IER PWMA_SR1 PWMA_SR2 PWMA_EGR
FEBOH PWMA_ETRPS PWMA_ENO PWMA_PS PWMA_IOAUX PWMB_ETRPS PWMB_ENO PWMB_PS PWMB_IOAUX
FEASH ADCTIM T3T4PIN
FEAOH TM2PS TM3PS TM4PS
FE88H 12CMSAUX
FE8OH 12CCFG I2CMSCR 12CMSST 12CSLCR 12CSLST 12CSLADR 12CTxD 12CRxD
FE70H YEAR MONTH DAY HOUR MIN SEC SSEC
FE68H INIYEAR INIMONTH INIDAY INIHOUR INIMIN INISEC INISSEC
FE6OH RTCCR RTCCFG RTCIEN RTCIF ALAHOUR ALAMIN ALASEC ALASSEC
FE30H POIE P1IE
FE28H PODR P1DR P2DR P3DR PADR P5DR
FE20H POSR P1SR P2SR P3SR P4SR P5SR
FE18H PONCS PINCS P2NCS P3NCS P4ANCS P5NCS
FE10H POPU P1PU P2PU P3PU P4PU P5PU
FEO8H X32KCR
FEOOH CKSEL CLKDIV HIRCCR XOSCCR IRC32KCR MCLKOCR IRCDB
FD30H POIM1 P1IM1 P2IM1 P3IM1 P4IM1 P5IM1
FD20H POIMO P1IMO P2IM0O P3IMO P41MO P5IMO
FD10H POINTF P1INTF P2INTF P3INTF P4INTF PSINTF
FDOOH POINTE P1INTE P2INTE P3INTE P4INTE PSINTE
FCFOH MD3 MD2 MD1 MDO MD5 MD4 ARCON OPCON
FB68H TSTH12H TSTH12L TSTH13H TSTH13L TSTH14H TSTH14L TSTH15H TSTH15L
FB60H TSTHO8H TSTHO8L TSTHO9H TSTHO9L TSTH10H TSTH10L TSTH11H TSTH11L
FB58H TSTHO4H TSTHO4L TSTHO5H TSTHO5L TSTHO6H TSTHO6L TSTHO7H TSTHO7L
FB50H TSTHOOH TSTHOOL TSTHO1H TSTHO1L TSTHO2H TSTHO2L TSTHO3H TSTHO3L
FB48H TSRT TSDATH TSDATL
FB40H TSCHEN1 TSCHEN2 TSCFG1 TSCFG2 TSWUTC TSCTRL TSSTAL TSSTA2
FB28H COMO DC H COM1 DC H COM2 DC H COM3 DC H COM4 DC H COM5 DC H COM6_DC H COM7 DC H
FB20H COMO DC L COM1 DC L COM2 DC L COM3 DC L COM4 DC L COM5 DC L COM6 _DC L COM7 DC L
FB18H COMO DA H COM1 DA H COM2 DA H COM3DA_H COM4 DA H COM5 DA H COM6 DA H COM7 DA H
FB10H COMO DA L COM1 DA L COM2 DA L COM3DA L COM4 DA L COM5 DA L COM6 DA L COM7 DA L
FBOOH COMEN SEGENL SEGENH LEDCTRL LEDCKS
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8.7 STC8H4KG64TLR family

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

0/8 1/9 2/1A 3/B 4/C 5/D 6/E 7/F
RSTCFG
B IAP_TPS
IP3H AUXINTIF
ACC DPS DPL1 DPH1 CMPCR1 CMPCR2
ADCCFG IP3
PSW T4T3M T4H T4L T3H T3L T2H T2L
P5 P5M1 P5MO SPSTAT SPCTL SPDAT
P4 WDT_CONTR IAP_DATA IAP_ADDRH IAP_ADDRL IAP_CMD IAP_TRIG IAP_CONTR
IP SADEN P_SW2 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_SW1
SCON SBUF S2CON S2BUF IRCBAND LIRTRIM IRTRIM
P1 P1IM1 P1MO POM1 POMO P2M1 P2MO
TCON TMOD TLO TLL THO TH1 AUXR INTCLKO
PO SP DPL DPH S4CON SABUF PCON
T o~

Bit addressable

Not bit addressable

Note: The register address can be bit-addressable only if it is divisible by 8, and it cannot be bit-addressable if it is not

divisible by 8.

0/8 1/9 2/1A 3/B 4/C 5/D 6/E 7/F
FEF8H| PWMB_CCR6L PWMB_CCR7H PWMB_CCR7L PWMB_CCR8H PWMB_CCRS8L PWMB_BKR PWMB_DTR PWMB_OISR
FEFOH| PWMB_PSCRH PWMB_PSCRL PWMB_ARRH PWMB_ARRL PWMB_RCR PWMB_CCR5H PWMB_CCR5L PWMB_CCR6H
FEES8H| PWMB_CCMR1 PWMB_CCMR2 PWMB_CCMR3 PWMB_CCMR4 PWMB_CCER1 PWMB_CCER2 PWMB_CNTRH PWMB_CNTRL
FEEOH PWMB_CR1 PWMB_CR2 PWMB_SMCR PWMB_ETR PWMB_IER PWMB_SR1 PWMB_SR2 PWMB_EGR
FED8H| PWMA_CCR2L PWMA_CCR3H PWMA_CCR3L PWMA_CCR4H PWMA_CCR4L PWMA_BKR PWMA_DTR PWMA_OISR
FEDOH| PWMA_PSCRH PWMA_PSCRL PWMA_ARRH PWMA_ARRL PWMA_RCR PWMA_CCR1H PWMA_CCRI1L PWMA_CCR2H
FEC8H| PWMA_CCMR1 PWMA_CCMR2 PWMA_CCMR3 PWMA_CCMR4 PWMA_CCER1 PWMA_CCER2 PWMA_CNTRH PWMA_CNTRL
FECOH PWMA_CR1 PWMA_CR2 PWMA_SMCR PWMA_ETR PWMA_IER PWMA_SR1 PWMA_SR2 PWMA_EGR
FEBOH| PWMA_ETRPS PWMA_ENO PWMA_PS PWMA_IOAUX PWMB_ETRPS PWMB_ENO PWMB_PS PWMB_IOAUX
FEA8H ADCTIM T3TAPIN ADCEXCFG CMPEXCFG
FEAOH TM2PS TM3PS TM4PS
FE88H 12CMSAUX
FE80H 12CCFG 12CMSCR 12CMSST 12CSLCR 12CSLST 12CSLADR 12CTxD 12CRxD
FE70H YEAR MONTH DAY HOUR MIN SEC SSEC
FE68H INIYEAR INIMONTH INIDAY INIHOUR INIMIN INISEC INISSEC
FE60H RTCCR RTCCFG RTCIEN RTCIF ALAHOUR ALAMIN ALASEC ALASSEC
FE50H LCMIFCFG LCMIFCFG2 LCMIFCR LCMIFSTA LCMIFDATL LCMIFDATH
FE30H POIE P1IE P5IE
FE28H PODR P1DR P2DR P3DR P4DR P5DR
FE20H POSR P1SR P2SR P3SR PASR P5SR
FE18H PONCS PINCS P2NCS P3NCS PANCS P5NCS
FE10H POPU P1PU P2PU P3PU P4PU P5PU
FEO8H X32KCR
FEOOH CKSEL CLKDIV HIRCCR XOSCCR IRC32KCR MCLKOCR IRCDB
FD60H PINIPL PINIPH
FD40H POWKUE P1IWKUE P2WKUE P3WKUE PAWKUE PSWKUE
FD30H POIM1 P1IM1 P2IM1 P3IM1 P4IM1 P5IM1
FD20H POIMO P1IMO P2IM0O P3IMO P41MO P5I1MO
FD10H POINTF P1INTF P2INTF P3INTF P4INTF P5INTF
FDOOH POINTE P1INTE P2INTE P3INTE P4INTE P5INTE
FCFOH MD3 MD2 MD1 MDO MD5 MD4 ARCON OPCON
FB68H TSTH12H TSTH12L TSTH13H TSTH13L TSTH14H TSTH14L TSTH15H TSTHI15L
FB60H TSTHO8H TSTHO8L TSTHO9H TSTHO9L TSTH10H TSTH10L TSTH11H TSTHI11L
FB58H TSTHO4H TSTHO4AL TSTHO5H TSTHO5L TSTHO6H TSTHO6L TSTHO7H TSTHO7L
FB50H TSTHOOH TSTHOOL TSTHO1H TSTHO1L TSTHO2H TSTHO2L TSTHO3H TSTHO3L
FB48H TSRT TSDATH TSDATL
FB40H TSCHEN1 TSCHEN2 TSCFG1 TSCFG2 TSWUTC TSCTRL TSSTAL TSSTA2
FB28H| COMO0 DC H COM1 DC H COM2 DC H COM3 DC H COM4 DC H COM5 DC H COM6 _DC H COM7 DC H
FB20H| COMO DC L COM1 DC L COM2 DC L COM3 DC L COM4 DC L COM5 DC L COM6_DC L COM7 DC L
FB18H COMO_DA_H COM1_DA_H COM2_DA_H COM3DA_H COM4_DA_H COM5_DA_H COM6_DA_H COM7_DA_H
FB10H| COMO DA L COM1 DA L COM2 DA L COM3DA L COM4 DA L COM5 DA L COM6 DA L COM7 DA L
FBOOH COMEN SEGENL SEGENH LEDCTRL LEDCKS
FA78H| DMA_LCM_RXAL
FA70H| DMA_LCM_CFG DMA_LCM_CR DMA_LCM_STA DMA_LCM_AMT | DMA_LCM_DONE | DMA_LCM_TXAH | DMA_LCM_TXAL | DMA_LCM_RXAH
FA68H| DMA_UR4R_CFG | DMA_UR4R_CR | DMA_UR4R_STA DMA_UR4R_AMT | DMA_UR4R_DONE | DMA_UR4R_RXAH | DMA_UR4R_RXAL
FAG60H| DMA_URAT_CFG | DMA_URAT_CR DMA_UR4T_STA DMA_URAT_AMT | DMA_UR4T_DONE | DMA_UR4T_TXAH | DMA_URAT_TXAL
FA58H| DMA_UR3R_CFG | DMA_UR3R_CR | DMA_UR3R_STA DMA_UR3R_AMT | DMA_UR3R_DONE | DMA_UR3R_RXAH | DMA_UR3R_RXAL
FA50H | DMA_UR3T_CFG | DMA_UR3T_CR DMA_UR3T_STA DMA_UR3T_AMT | DMA_UR3T_DONE | DMA_UR3T_TXAH | DMA_UR3T_TXAL

- 279 -




STC8H Series Manual

FA48H
FA40H
FA38H
FA30H
FA28H
FA20H
FA18H
FA10H
FAO8H
FAOOH

DMA_UR2R_CFG | DMA_UR2R_CR | DMA_UR2R_STA | DMA UR2R_AMT | DMA_UR2R_DONE | DMA_UR2R_RXAH | DMA_UR2R_RXAL

DMA _UR2T CFG | DMA UR2T CR | DMA _UR2T STA | DMA UR2T AMT | DMA_UR2T DONE | DMA _UR2T_TXAH | DMA_UR2T_TXAL

DMA _URIR CFG | DMA_URIR CR | DMA_URIR STA | DMA URIR AMT | DMA_URIR DONE | DMA_URIR_RXAH | DMA_URIR_RXAL

DMA_URIT_CFG | DMA_URIT_CR | DMA_URIT_STA | DMA URIT AMT | DMA_URIT_DONE | DMA_URIT_TXAH | DMA_URIT_TXAL

DMA _SPI_RXAL | DMA SPI_CFG2

DMA_SPI_CFG DMA_SPI_CR DMA_SPI_STA DMA_SPI_AMT DMA_SPI_DONE | DMA_SPI_TXAH DMA_SPI_TXAL | DMA_SPI_RXAH

DMA_ADC_RXAL | DMA_ADC_CFG2 | DMA_ADC_CHSWO0 | DMA_ADC_CHSW1

DMA_ADC CFG | DMA_ADC_CR DMA_ADC_STA DMA_ADC_RXAH
DMA_M2M_RXAL

DMA_M2M _CFG | DMA M2M CR | DMA_M2M_STA DMA_M2M_AMT | DMA_M2M _DONE | DMA_M2M_TXAH | DMA_M2M_TXAL | DMA_M2M_RXAH
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FEF8H
FEFOH
FEE8H
FEEOH
FED8H
FEDOH
FEC8H
FECOH
FEBOH
FEA8H
FEAOH
FE88H
FE8OH
FE70H
FEG8H
FE60H
FE30H
FE28H
FE20H
FE18H
FE10H
FEO8H
FEOOH
FD60H
FD40H
FD30H
FD20H
FD10H
FDOOH
FCFOH
FBASH
FBAOH
FB98H
FB9OH
FB88H
FB80OH
FB68H
FB60H
FB58H
FB50H
FB48H
FB40H
FA78H
FA70H
FAG8H
FAG0H
FA58H

8.8 STC8H4KG64TLCD family

0/8 1/9 2/1A 3/B 4/C 5/D 6/E 7/F
F8H P7 RSTCFG
FOH B IAP_TPS
ESH P6 IP3H AUXINTIF
EOH ACC P7M1 P7MO DPS DPL1 DPH1 CMPCR1 CMPCR2
D8H ADCCFG IP3
DOH PSW T4T3M T4H T4L T3H T3L T2H T2L
C8H P5 P5M1 P5MO P6M1 P6MO SPSTAT SPCTL SPDAT
COH P4 WDT_CONTR IAP_DATA IAP_ADDRH IAP_ADDRL IAP_CMD IAP_TRIG IAP_CONTR
B8H IP SADEN P_SW2 ADC_CONTR | ADC_RES ADC_RESL
BOH P3 P3M1 P3MO PAM1 PAMO 1P2 IP2H IPH
A8H IE SADDR WKTCL WKTCH S3CON S3BUF TA IE2
AOH P2 BUS_SPEED P_SW1
98H SCON SBUF S2CON S2BUF IRCBAND LIRTRIM IRTRIM
90H P1 P1IM1 P1MO POM1 POMO P2M1 P2MO
88H TCON TMOD TLO TLL THO TH1 AUXR INTCLKO
80H PO SP DPL DPH S4CON SABUF PCON

T o~

Bit addressable

Not bit addressable

Note: The register address can be bit-addressable only if it is divisible by 8, and it cannot be bit-addressable if it is not

divisible by 8.

0/8 1/9 2IA 3B 4iC 5/D 6/E 7/F
PWMB_CCR6L PWMB_CCR7H PWMB_CCR7L PWMB_CCR8H PWMB_CCRS8L PWMB_BKR PWMB_DTR PWMB_OISR
PWMB_PSCRH PWMB_PSCRL PWMB_ARRH PWMB_ARRL PWMB_RCR PWMB_CCR5H PWMB_CCR5L PWMB_CCR6H
PWMB_CCMR1 PWMB_CCMR2 PWMB_CCMR3 PWMB_CCMR4 PWMB_CCER1 PWMB_CCER2 PWMB_CNTRH PWMB_CNTRL

PWMB_CR1 PWMB_CR2 PWMB_SMCR PWMB_ETR PWMB_IER PWMB_SR1 PWMB_SR2 PWMB_EGR
PWMA_CCR2L PWMA_CCR3H PWMA_CCR3L PWMA_CCR4H PWMA_CCR4L PWMA_BKR PWMA_DTR PWMA_OISR
PWMA_PSCRH PWMA_PSCRL PWMA_ARRH PWMA_ARRL PWMA_RCR PWMA_CCRI1H PWMA_CCRIL PWMA_CCR2H
PWMA_CCMR1 PWMA_CCMR2 PWMA_CCMR3 PWMA_CCMR4 PWMA_CCER1 PWMA_CCER2 PWMA_CNTRH PWMA_CNTRL

PWMA CR1 PWMA CR2 PWMA SMCR PWMA ETR PWMA_IER PWMA SR1 PWMA SR2 PWMA EGR
PWMA_ETRPS PWMA_ENO PWMA_PS PWMA_IOAUX PWMB_ETRPS PWMB_ENO PWMB_PS PWMB_I0OAUX

ADCTIM T3T4PIN ADCEXCFG CMPEXCFG
TM2PS TM3PS TM4PS
12CMSAUX
12CCFG 12CMSCR 12CMSST 12CSLCR 12CSLST 12CSLADR 12CTxD 12CRxD
YEAR MONTH DAY HOUR MIN SEC SSEC
INIYEAR INIMONTH INIDAY INIHOUR INIMIN INISEC INISSEC
RTCCR RTCCFG RTCIEN RTCIF ALAHOUR ALAMIN ALASEC ALASSEC
POIE PLlIE P2IE P3IE PAIE PSIE P6IE P7IE
PODR P1DR P2DR P3DR PADR P5DR P6DR P7DR
POSR P1SR P2SR P3SR P4SR P5SR P6SR P7SR
PONCS PINCS P2NCS P3NCS P4ANCS P5NCS P6NCS P7NCS
POPU P1PU P2PU P3PU P4PU P5PU P6PU P7PU
X32KCR
CKSEL CLKDIV HIRCCR XOSCCR IRC32KCR MCLKOCR IRCDB
PINIPL PINIPH
POWKUE PIWKUE P2WKUE P3WKUE PAWKUE PSWKUE P6WKUE P7TWKUE
POIM1 P1IM1 P2IM1 P3IM1 P4IM1 P5IM1 P6IM1 P7IM1
POIMO P1IMO P2IM0 P3IMO P4IMO P5IMO0 P6IMO P7IMO0
POINTF P1INTF P2INTF P3INTF PAINTF P5INTF P6INTF P7INTF
POINTE P1INTE P2INTE P3INTE P4INTE P5INTE P6INTE P7INTE
MD3 MD2 MD1 MDO MD5 MD4 ARCON OPCON
C3SEGV0 C3SEGV1 C3SEGV2 C3SEGV3 C3SEGV4
C2SEGV0 C2SEGV1 C2SEGV2 C2SEGV3 C2SEGV4
C1SEGV0 C1SEGV1 CI1SEGV2 C1SEGV3 C1SEGV4
COSEGV0 COSEGV1 COSEGV2 COSEGV3 COSEGV4
COMON SEGON1 SEGON2 SEGON3 SEGON4 SEGON5
LCDCFG LCDCFG2 DBLEN COMLENL COMLENM COMLENH BLINKRATE LCDCR
TSTH12H TSTH12L TSTH13H TSTH13L TSTH14H TSTH14L TSTH15H TSTH15L
TSTHO8H TSTHO8L TSTHO9H TSTHO9L TSTH10H TSTH10L TSTH11H TSTHI11L
TSTHO4H TSTHO4L TSTHO5H TSTHO5L TSTHO6H TSTHO6L TSTHO7H TSTHO7L
TSTHOOH TSTHOOL TSTHO1H TSTHO1L TSTHO2H TSTHO2L TSTHO3H TSTHO3L
TSRT TSDATH TSDATL
TSCHEN1 TSCHEN2 TSCFG1 TSCFG2 TSWUTC TSCTRL TSSTAL TSSTA2
DMA_LCM_RXAL
DMA_LCM_CFG DMA_LCM_CR DMA_LCM_STA DMA _LCM_AMT [ DMA_LCM DONE | DMA_LCM_TXAH | DMA_LCM_TXAL | DMA_LCM_RXAH
DMA UR4R CFG | DMA UR4R CR | DMA UR4R STA DMA_UR4R_AMT | DMA_UR4R DONE | DMA UR4R RXAH | DMA UR4R RXAL
DMA UR4AT CFG | DMA URAT CR DMA_URAT STA DMA URAT AMT | DMA URAT DONE | DMA URAT TXAH | DMA URAT TXAL
DMA UR3R CFG | DMA UR3R CR | DMA UR3R STA DMA UR3R_AMT | DMA UR3R DONE | DMA_UR3R RXAH | DMA UR3R_RXAL
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FA50H
FA48H
FA40H
FA38H
FA30H
FA28H
FA20H
FA18H
FA10H
FAO8H
FAOOH

DMA_UR3T CFG | DMA _UR3T CR | DMA UR3T STA | DMA UR3T AMT | DMA_UR3T DONE | DMA_UR3T_TXAH | DMA_URST_TXAL
DMA _UR2R CFG | DMA_UR2R CR | DMA UR2R STA | DMA UR2R_AMT | DMA_UR2R DONE | DMA_UR2R_RXAH | DMA_UR2R_RXAL

DMA_UR2T CFG | DMA UR2T CR | DMA UR2T STA | DMA UR2T AMT | DMA UR2T DONE | DMA_UR2T TXAH | DMA _UR2T TXAL

DMA_URIR CFG | DMA URIR CR | DMA URIR STA | DMA _URIR AMT | DMA_URIR _DONE | DMA_URIR_RXAH | DMA_URIR_RXAL

DMA _URIT CFG | DMA _URIT CR | DMA URIT STA | DMA URIT AMT | DMA URIT DONE | DMA URIT TXAH | DMA_URIT TXAL

DMA_SPI_ RXAL | DMA_SPI_CFG2

DMA_SPI_CFG DMA_SPI_CR DMA_SPI_STA DMA_SPI_AMT DMA_SPI_ DONE_| DMA SPI_TXAH | DMA SPI TXAL | DMA_SPI_RXAH

DMA_ADC _RXAL | DMA_ADC_CFG2 | DMA_ADC_CHSWO | DMA_ADC_CHSW1

DMA_ADC CFG | DMA_ADC_CR DMA_ADC_STA DMA_ADC_RXAH
DMA_M2M_RXAL

DMA_M2M _CFG | DMA_M2M CR | DMA _M2M STA | DMA_M2M_AMT | DMA_M2M_DONE | DMA _M2M_TXAH | DMA_M2M_TXAL | DMA_M2M_RXAH

- 282 -




STC8H Series Manual

FEF8H
FEFOH
FEESH
FEEOH
FED8H
FEDOH
FEC8H
FECOH
FEBOH
FEA8H
FEAOH
FE88H
FE8OH
FE70H
FEG8H
FE60H
FE30H
FE28H
FE20H
FE18H
FE10H
FEO8H
FEOOH
FD60H
FD40H
FD30H
FD20H
FD10H
FDOOH
FCFOH
FBASH
FBAOH
FB98H
FB9OH
FB88H
FB80OH
FA78H
FAT70H
FAG8H
FAGOH
FA58H
FA50H
FA48H
FA40H
FA38H
FA30H
FA28H

8.9 STC8H4K64LCD family

0/8 1/9 2/1A 3/B 4/C 5/D 6/E 7/F
F8H P7 RSTCFG
FOH B IAP_TPS
ESH P6 IP3H AUXINTIF
EOH ACC P7M1 P7MO DPS DPL1 DPH1 CMPCR1 CMPCR2
D8H ADCCFG IP3
DOH PSW T4T3M T4H T4L T3H T3L T2H T2L
C8H P5 P5M1 P5MO P6M1 P6MO SPSTAT SPCTL SPDAT
COH P4 WDT_CONTR IAP_DATA IAP_ADDRH IAP_ADDRL IAP_CMD IAP_TRIG IAP_CONTR
B8H IP SADEN P_SW2 ADC_CONTR | ADC_RES ADC_RESL
BOH P3 P3M1 P3MO PAM1 PAMO 1P2 IP2H IPH
A8H IE SADDR WKTCL WKTCH S3CON S3BUF TA IE2
AOH P2 BUS_SPEED P_SW1
98H SCON SBUF S2CON S2BUF IRCBAND LIRTRIM IRTRIM
90H P1 P1IM1 P1MO POM1 POMO P2M1 P2MO
88H TCON TMOD TLO TLL THO TH1 AUXR INTCLKO
80H PO SP DPL DPH S4CON SABUF PCON

T o~

Bit addressable

Not bit addressable

Note: The register address can be bit-addressable only if it is divisible by 8, and it cannot be bit-addressable if it is not

divisible by 8.

0/8 1/9 2IA 3/B 4/Cc 5/D 6/E 7/F
PWMB_CCR6L PWMB_CCR7H PWMB_CCR7L PWMB_CCR8H PWMB_CCRSL PWMB_BKR PWMB_DTR PWMB_OISR
PWMB_PSCRH PWMB_PSCRL PWMB_ARRH PWMB_ARRL PWMB_RCR PWMB_CCR5H PWMB_CCR5L PWMB_CCR6H
PWMB_CCMR1 PWMB_CCMR2 PWMB_CCMR3 PWMB_CCMR4 PWMB_CCER1 PWMB_CCER2 PWMB_CNTRH PWMB_CNTRL

PWMB_CR1 PWMB_CR2 PWMB_SMCR PWMB_ETR PWMB_IER PWMB_SR1 PWMB_SR2 PWMB_EGR
PWMA_CCR2L PWMA_CCR3H PWMA_CCR3L PWMA_CCR4H PWMA_CCR4L PWMA_BKR PWMA_DTR PWMA_OISR
PWMA_PSCRH PWMA_PSCRL PWMA_ARRH PWMA_ARRL PWMA_RCR PWMA_CCRI1H PWMA_CCRIL PWMA_CCR2H
PWMA_CCMR1 PWMA_CCMR2 PWMA_CCMR3 PWMA_CCMR4 PWMA_CCER1 PWMA_CCER2 PWMA_CNTRH PWMA_CNTRL

PWMA CR1 PWMA CR2 PWMA_SMCR PWMA _ETR PWMA IER PWMA SR1 PWMA_SR2 PWMA _EGR
PWMA_ETRPS PWMA_ENO PWMA_PS PWMA_I0AUX PWMB_ETRPS PWMB_ENO PWMB_PS PWMB_IOAUX

ADCTIM T3T4PIN ADCEXCFG CMPEXCFG
TM2PS TM3PS TM4PS
12CMSAUX
12CCFG I2CMSCR 12CMSST 12CSLCR 12CSLST 12CSLADR 12CTxD 12CRxD
YEAR MONTH DAY HOUR MIN SEC SSEC
INIYEAR INIMONTH INIDAY INIHOUR INIMIN INISEC INISSEC
RTCCR RTCCFG RTCIEN RTCIF ALAHOUR ALAMIN ALASEC ALASSEC
POIE P1IE P2IE P3IE PAIE P5IE P6IE P7IE
PODR P1DR P2DR P3DR PADR P5DR P6DR P7DR
POSR P1SR P2SR P3SR P4SR P5SR P6SR P7SR
PONCS PINCS P2NCS P3NCS P4ANCS P5NCS P6NCS P7NCS
POPU P1PU P2PU P3PU P4PU P5PU P6PU P7PU
X32KCR
CKSEL CLKDIV HIRCCR XOSCCR IRC32KCR MCLKOCR IRCDB
PINIPL PINIPH
POWKUE PIWKUE P2WKUE P3WKUE P4AWKUE PSWKUE P6WKUE P7TWKUE
POIM1 P1IM1 P2IM1 P3IM1 P4IM1 P5IM1 P6IM1 P7IM1
POIMO P1IMO P2IMO0 P3IMO0 P4IM0O P5IMO P6IMO P7IMO
POINTF P1INTF P2INTF P3INTF PAINTF P5INTF P6INTF P7INTF
POINTE P1INTE P2INTE P3INTE P4INTE PSINTE P6INTE P7INTE
MD3 MD2 MD1 MDO MD5 MD4 ARCON OPCON
C3SEGV0 C3SEGV1 C3SEGV2 C3SEGV3 C3SEGV4
C2SEGV0 C2SEGV1 C2SEGV2 C2SEGV3 C2SEGV4
C1SEGV0 CISEGV1 CISEGV2 CI1SEGV3 C1SEGV4
COSEGV0 COSEGV1 COSEGV2 COSEGV3 COSEGV4
COMON SEGON1 SEGON2 SEGON3 SEGON4 SEGON5
LCDCFG LCDCFG2 DBLEN COMLENL COMLENM COMLENH BLINKRATE LCDCR
DMA_LCM RXAL
DMA LCM CFG | DMA LCM CR DMA LCM STA DMA LCM AMT | DMA LCM DONE | DMA LCM TXAH | DMA LCM TXAL | DMA LCM RXAH
DMA_UR4R_CFG | DMA_UR4R CR | DMA_UR4R_STA DMA_UR4R_AMT | DMA_UR4R_DONE | DMA_UR4R_RXAH | DMA_UR4R_RXAL
DMA URAT CFG | DMA UR4T CR DMA_UR4T STA DMA UR4T AMT | DMA_URAT DONE | DMA URAT TXAH | DMA URAT TXAL
DMA UR3R CFG | DMA UR3R CR | DMA UR3R STA | DMA UR3R AMT | DMA UR3R DONE | DMA UR3R RXAH | DMA UR3R RXAL
DMA UR3T CFG | DMA UR3T CR DMA_UR3T STA DMA UR3T AMT | DMA UR3T DONE | DMA UR3T TXAH | DMA UR3T TXAL
DMA UR2R CFG | DMA UR2R CR | DMA UR2R_STA DMA UR2R_AMT | DMA_UR2R_DONE | DMA _UR2R_RXAH | DMA_UR2R_RXAL
DMA_UR2T_CFG | DMA_UR2T CR DMA_UR2T_STA DMA_UR2T_AMT | DMA_UR2T _DONE | DMA_UR2T_TXAH [ DMA_UR2T_TXAL
DMA URIR CFG | DMA URIR CR | DMA URIR STA DMA URIR_AMT | DMA _URIR DONE [ DMA URIR RXAH | DMA URIR RXAL
DMA URIT CFG | DMA URIT CR | DMA URIT STA DMA URIT AMT | DMA URLIT DONE | DMA URIT TXAH | DMA URIT TXAL
DMA SPI RXAL | DMA SPI CFG2
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DMA_SPI_CFG DMA_SPI_CR DMA_SPI_STA DMA_SPI_AMT DMA _SPI_DONE | DMA_SPI_TXAH DMA _SPI_TXAL | DMA_SPI_RXAH
DMA_ADC _RXAL | DMA_ADC _CFG2 | DMA_ADC_CHSWO | DMA_ADC_CHSW1
DMA ADC CFG | DMA_ADC _CR DMA_ADC_STA DMA_ADC_RXAH
DMA_M2M_RXAL
DMA _M2M _CFG | DMA M2M CR | DMA M2M _STA | DMA M2M_AMT | DMA_M2M DONE | DMA _M2M_TXAH | DMA_M2M_TXAL | DMA_M2M_RXAH
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8.10 List of Special Function Registers

Note: The register address can be bit-addressable only if it is divisible by 8, and it cannot be bit-addressable if it is not
divisible by 8.
STCB8H can be bit-addressable registers: PO (80H), TCON (88H), P1 (90H), SCON (98H), P2 (AOH), IE (A8H), P3 (BOH),
IP (B8H), P4 (COH), P5 (C8H), PSW (DOH), ACC (EOH), P6 (E8H), B (FOH), P7 (F8H)

i Bit Address and Symbol Value after
Symbol Description Address BT | B6 [ B5 I Ba I B3 I B2 I Bl I B0 Reset
PO Port 0 80H po7 [ poe | P05 | P04 | po3 | po2 | P01 | POO 1111,1111
SP Stack Pointer 81H 0000,0111
DPL Data pointer low byte register 82H 0000,0000
DPH Data pointer high byte register 83H 0000,0000
S4CON__ [UART 4 control register 84H S4SMO | S4ST4 [ Sa4sM2 [ S4REN | S4TB8 | S4RB8 | S4TI [ S4RI 0000,0000
S4BUF UART 4 data buffer register 85H 0000,0000
PCON Power control register 87H SMOD SMODO LVDF POF GF1 GF0O PD IDL 0011,0000
TCON Timer 0 and 1 control register 88H TF1 TR1 TFO TRO IE1 IT1 1IEO 1TO 0000,0000
TMOD Timer 0 and 1 mode register 89H GATE CIT M1 MO GATE CIT M1 MO 0000,0000
TLO Timer 0 low byte register 8AH 0000,0000
TL1 Timer 1 low byte register 8BH 0000,0000
THO Timer 0 high byte register 8CH 0000,0000
TH1 Timer 1 high byte register 8DH 0000,0000
AUXR Auxiliary register 1 8EH TOx12 T1x12 [ UART_MOx6 T2R T2 CIT T2x12 EXTRAM S1ST2 0000,0001
INTCLKO | EXternal interrupt and clock output) g, - EX4 EX3 EX2 - T2CLKO | TICLKO | TOCLKO | x000X000
control register
P1 Port 1 90H P17 P16 P15 P14 P13 P12 P11 P10 1111,1111
PIM1 Port 1 mode register 1 91H P17M1 [ P16M1 P15M1 P14M1 P13M1 P12M1 P11IM1 P10M1 1111,1111
P1MO Port 1 mode register 0 92H P17MO [ P16MO P15MO0 P14MO P13MO0 P12MO0 P11MO P10MO 0000,0000
POM1 Port 0 mode register 1 93H PO7TM1 [ PO6M1 PO5M1 P04M1 PO3M1 P02M1 PO1M1 POOM1 1111,1111
POMO Port 0 mode register 0 94H PO7MO | PO6MO PO5MO P0O4MO PO3MO PO2MO PO1MO POOMO 0000,0000
P2M1 Port 2 mode register 1 95H P27M1 | P26M1 P25M1 P24M1 P23M1 P22M1 P21M1 P20M1 1111,1111
P2MO0 Port 2 mode register 0 96H P27M0 [ P26MO P25MO0 P24MO P23MO0 P22M0 P21MO P20MO 0000,0000
SCON UART1 control register 98H SMO/FE SM1 SM2 REN TB8 RB8 TI RI 0000,0000
SBUF UART1 data buffer register 99H 0000,0000
S2CON__ [UART?2 control register 9AH | s2sM0 ] - [ s2sM2 | S2REN | S2TB8 [ S2RB8 | S2TI | S2RI 0x00,0000
S2BUF UART?2 data buffer registe 9BH 0000,0000
IRCBAND _ [IRC band selection detection 9DH -] - [ - [ - [ - [ - - [ SEL XXXX, XXXN
LIRTRIM __|IRC frequency trim register 9EH - - | - | - | - [ - | LIRTRIM[1:0] XXXX,XXNN
IRTRIM IRC frequency adjustment register 9FH IRTRIM[7:0] nnnn,nnnn
P2 Port 2 AOH P27 [ P26 P25 | P24 [ P23 T P22 P21 [ P20 1111,1111
BUS_SPEED |Bus speed control register AlH RW_S[1:0] SPEED[2:0] 00xx,x000
P_Swi Peripheral port switch register 1 A2H S1 _S[1:.0] CCP_S[1:0] | SPI_S[1:0] 0 | - nn00,000x
IE Interrupt enable register A8H EA [ ELVD EADC | ES [ Em ] Ext | ET0O | EX0 0000,0000
SADDR UART1 slave address register A9H 0000,0000
WKTCL Wake-up Timer Control Register AAH 11111111
Low Byte
WKTCH mz&eg‘;g'mer Control Register ABH | WKTEN 0111,1111
S3CON UARTS3 control register ACH | S3sM0 S3ST4 | S3sM2 | S3REN | S3TB8 | S3RB8 | S3TI [ S3RI 0000,0000
S3BUF UART3 data buffer register ADH 0000,0000
TA DPTR Timing control register AEH 0000,0000
1E2 Interrupt enable register 2 AFH EUSB ET4 ET3 ES4 ES3 ET2 ESPI ES2 x000,0000
P3 Port 3 BOH P37 P36 P35 P34 P33 P32 P31 P30 1111,1111
P3M1 Port 3 mode register 1 B1H P37M1 | P36M1 P35M1 P34M1 P33M1 P32M1 P31M1 P30M1 1111,1100
P3MO0 Port 3 mode register 0 B2H P37M0 [ P36MO P35M0 P34MO P33MO0 P32MO0 P31MO P30MO 0000,0000
P4M1 Port 4 mode register 1 B3H P47TM1 | P46M1 P45M1 P44M1 P43M1 P42M1 P41M1 P40M1 1111,1111
P4MO Port 4 mode register 0 B4H P47M0 | P46MO P45M0 P44MO P43MO P42M0 P41MO P40MO 0000,0000
1P2 2nd Interrupt Priority register low| ggp, | PUSB PI2C PCMP PX4 PPWMB | PPWMA PSPI PS2 0000,0000
byte PTKSU
IP2H ﬁ;fe Interrupt. Priority register high| g, PPTL:(SS%HH PI2CH | PCMPH PX4H PPWMBH | PPWMAH | PSPIH PS2H | 0000,0000
IPH Interrupt Priority High Byte B7H - PLVDH PADCH PSH PT1H PX1H PTOH PXO0H x000,0000
IP Interrupt Priority Low Byte B8H - PLVD PADC PS PT1 PX1 PTO PX0 x000,0000
SADEN UART1 slave address enable register| B9H 0000,0000
P SW2 Peripheral port switch register 2 BAH | EAXFR - 12C_S[1:0] CMPOS | s4s [ s3s [ s2s 0x00,0000
ADC_CONTR |ADC control register BCH |AP%EOW| Apc_starr | ADc_FLAG | ADC_EPWMT ADC_CHS[3:0] 0000,0000
ADC_RES _|ADC Result High Byte BDH 0000,0000
ADC_RESL |ADC Result Low Byte BEH 0000,0000
P4 Port 4 COH P47 P46 P45 P44 P43 P2 [ P41 | P40 1111,1111
WDT_CONTR |Watchdog control register ciH |WPTA ; EN.WDT | CLRWDT | IDLWDT WDT_PS[2:0] 0%00,0000
IAP_DATA _[IAP Flash Data Register C2H 1111,1111
IAP_ADDRH [IAP Flash Address High Byte C3H 0000,0000
IAP_ADDRL [IAP Flash Address Low Byte C4H 0000,0000
IAP_CMD [IAP Flash Command Register C5H -] - [ - [ - [ - [ - [ CMD[1:0] XXXX,XX00
IAP_TRIG _ |IAP Flash Trigger register C6H 0000,0000
IAP_CONTR |IAP Control Register C7H IAPEN SWBS SWRST CMD_FAIL - - - - 0000,XXXX
P5 Port 5 C8H - - P55 P54 P53 P52 P51 P50 xx11,1111
P5M1 Port 5 mode register 1 C9H - - P55M1 P54M1 P53M1 P52M1 P51M1 P50M1 xx11,1111
P5MO Port 5 mode register 0 CAH - - P55MO0 P54MO P53MO0 P52MO0 P51MO P50MO xx00,0000
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P6M1 Port 6 mode register 1 CBH | P67TM1 | P66M1 P65M1 P64M1 P63M1 P62M1 P61M1 P60M1 1111,1111
P6MO Port 6 mode register 0 CCH | P67M0 | P66MO P65MO P64MO P63MO P62MO P61MO P60MO 0000,0000
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
PSW Program Status Word Register DOH CcY AC FO RS1 RSO oV F1 P 0000,00x0
T4T3M E'e“;fsrt‘;r and Timer 3 Contoll 'y | 4R | T4 | TAx12 | TACLKO T3R T3.CT | T3x12 | T3CLKO | 0000,0000
T4H Timer 4 high byte register D2H 0000,0000
T4L Timer 4 low byte register D3H 0000,0000
T3H Timer 3 high byte register D4H 0000,0000
T3L Timer 3 low byte register D5H 0000,0000
T2H Timer 2 high byte register D6H 0000,0000
T2L Timer 2 low byte register D7H 0000,0000
USBCLK _ [USB clock control register DCH | ENCKM PCKI[1:0] CRE TST_USB | TST_PHY | PHYTST[1:0] 0010,0000
ADCCFG__|ADC Configuration Register DEH - - RESFMT - SPEEDI[3:0] xx0x,0000
1P3 g;?e Interrupt Priority register low DEH } } } : PRTC PS4 ‘ Ps3 XXX, X000
ACC Accumulator EOH 0000,0000
P7M1 Port 7 mode register 1 E1H P77M1 P76M1 | P75M1 [ P7aM1 [ P73M1 [ P72M1 [ P7IM1 [ P7OM1 | 1111,1111
P7MO Port 7 mode register 0 E2H P77MO P76MO | P75MO | P74M0 | P73M0 | P72M0 | P7IMO | P70MO | 0000,0000
DPS DPTR Selection Register E3H D1 D0 [ TSL ] AUL [ Auo ] - - [ SEL 0000,0xx0
DPL1 2nd Data pointer low byte E4H 0000,0000
DPH1 2nd Data pointer high byte E5H 0000,0000
CMPCR1 __[Comparator Control Register 1 E6H | CMPEN [ CMPIF PIE | NIE [ Ps ] NIS ][ CMPOE [ CMPRES | 0000,0000
CMPCR2  |Comparator Control Register 2 E7H 'NVSMP DISFLT LCDTY[5:0] 0000,0000
P6 Port 6 ESH P67 P66 [ pes [ pea | P63 | P62 | PeL [ P60 1111,1111
USBDAT USB Data register ECH 0000,0000
IP3H SB’;?e'me”“pt Priority Register High|  gg, - - - - PRTCH PS4H PS3H | x00(X000
AUXINTIF E’ég':gfeid External Interrupt Flag)  gpyy - INT4IF | INT3IF INT2IF - T4IF T3IF T2IF | x000,x000
B B register FOH 0000,0000
USBCON _ |USB Control Register F4H | ENUSB [ USBRST Ps2M [ PUEN | PDEN | DFREC [ DP [ DM 0000,0000
IAP_TPS AP Waiting Time Control Register F5H - - IAPTPSI[5:0] xx00,0000
P7 Port 7 F8H P77 P76 P75 ] P74 [ P73 P72 P71 [ P70 1111,1111
USBADR _ |USB Address register FCH BUSY [ AUTORD UADR[5:0] 0000,0000
RSTCFG  |Reset Configuration Register FFH ENLVR - [ P54RST | - - [ LVDS[1:0] XNXN,XXNN

The following special function registers are extended SFRs whose logical addresses are in the XDATA area. Before
access them, the highest bit (EAXFR) of the P_SW2 (BAH) register needs to be set, and they can accessed by using the
MOVX A, @DPTR and MOVX @ DPTR, A instructions.

o Bit Address and Symbol Value after
Symbol Description Address B7 B6 | BS [ B2 | B3 I B2 I Bl [ B0 Reset
CKSEL __[Clock Select Register FEOOH - - - - - - MCKSEL[1:0] XXXX,XX00
CLKDIV Clock Divide Register FEO1H nnnn,nnnn
HIRCCR  |!ntemal high-speed| ey | EnpiIRe . ; ; ; ; ; HIRCST | 1xxx,xxx0
oscillator Control Register
XOSCCR E’ég“l;‘;‘ Oscillator Control e | Enxosc | XITYPE - - - - - XOSCST | 00xx,xxx0
IRC32KCR |/Mternal 32K Oscillator| ey | enircazk . - . . . . IRC32KST | 0xxx,xxx0
Control Register
MCLKOCR gefginstgr'“k Output Control| reagyy | veLko_s MCLKODIV[6:0] 0000,0000
IRcD | Internal high-speed| ¢y IRCDB_PAR[7:0] 1000,0000
oscillator debounce control
IRCagmcR |!ntermal  48M - Oscillator| pooap | pniragm | - ; ; ; ; ; IRCABMST | 1300 XXX0
Control Register
sPFUNC | Special Function  Control| pqq,, BKSWR | 3000000
Register
RSTFLAG |Reset flag register FEO9H SWR ROMOV EXRST | xxxx,x000
POPU E‘Zgﬁ’;!;”p Resistor Controll ceioy | po7py | POSPU POSPU PO4PU PO3PU PO2PU | POIPU | POOPU | 0000,0000
P1PU Eigﬁ’:t!;“p Resistor Controll ey | p7py | p16PU P15PU P14PU P13PU PI2PU | P1IPU | P1OPU |0000,0000
P2PU Eigﬁ’:t!;“p Resistor Control| ceyo1y | po7py | P26PU P25PU P24PU P23PU P22PU | P21PU | P20PU | 0000,0000
P3PU ;25;!;“’3 Resistor Control| rya1 | pa7py | P36PU P35PU P34PU P33PU P32PU | P3IPU | P30PU | 0000,0000
P4PU E‘égﬁ’;‘t'e';“p Resistor Control| ceyyiy | pazpy | PasPU P45PU P44PU P43PU P42PU | P41PU | P4OPU | 0000,0000
P5PU Eigﬁ’;‘t'e';“p Resistor Control| rpy 5y ; . . P54PU P53PU P52PU | P51PU | P50PU | xxx0,0000
PEPU E‘Zgﬁ’;!;”p Resistor Controll ce6y | pe7py | PE6PU P65PU P64PU P63PU P62PU | P6IPU | PBOPU | 0000,0000
P7PU Ezgﬁ’;‘t!;“p Resistor Control| cey714 | p77py | P76PU P75PU P74PU P73PU P72PU | P7IPU | P70PU | 0000,0000
PONCS ;‘ég‘?‘;’;?““ Trigger Control| -g1g4 | po7NCS | POSNCS | POSNCS | POANCS | POSNCS PO2NCS | POINCS | POONCS | 0000,0000
PINCS Eig?;g?'“ Trigger Control| -e1g4 | p17NCS | PIGNCS | PISNCS | P14NCS | PI3NCS P12NCS | P1INCS | P1ONCS |0000,0000
P2NCS Eig?;g:“‘“ Trigger Control| ey a1y | po7NCS | P26NCS | P25NCS | P24NCS | P23NCS P22NCS | P2INCS | P20NCS | 0000,0000
P3NCS__|P3 Schmitt Trigger Control] FEIBH | P37NCS | P36NCS | P35NCS | P34NCS | P33NCS P3INCS | P3INCS | P3ONCS | 0000,0000
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Register
PANCS ;‘ég‘?‘;’;?““ Trigger Controll ey oy | pg7NCs | PAGNCS |  P4SNCS | PA4NCS |  P43NCS | P42NCS | P4INCS | P4ONCS | 0000,0000
PSNCS Eig?;g“m Trigger Control| rpy 5y ; - PS5NCS | P54NCS| P53NCS | P52NCS | PSINCS | PSONCS | xx00,0000
PENCS Eig?:g“i“ Trigger Controll teypyy | pe7NCS | PEGNCS |  P6SNCS | P6ANCS |  P63NCS | P62NCS | PGINCS | P6ONCS | 0000,0000
P7NCS Ezg?sct*;f““ Trigger Controll -e1pyy | p77NCs | P76NCS|  P75NCS | P74NCS|  P73NCS | P72NCS | P7INCS | P7ONCS | 0000,0000
POSR ;‘Zgisttf"e' Shift  Rate| ooy | po7sR | POSSR POSSR PO4SR PO3SR PO2SR | POISR | POOSR | 11111111
PISR ;tgisttf"e' Shift  Rat| ey | p17sR | P16SR P15SR P14SR P13SR PI2SR | PLISR | PIOSR | 1111,1111
P2SR ;igist';f"e' Shift  Rate| ooy | p27sR | P26SR P25SR P24SR P23SR P22SR | P21SR | P20SR | 1111,1111
P3SR Ezgist'e-f"e' Shift  Rate| o | pa7sR | P36SR P35SR P34SR P33SR P32SR | P31SR | P30SR | 1111,1111
P4SR E‘égist'e-f"e' Shift - Rat| reomy | pa7sR | Pa6SR P45SR P44SR P43SR P42SR | P4ISR | P40SR | 1111,1111
P5SR Eigisttf"e' Shift  Rate) eogyy ; - P55SR PS4SR P53SR P52SR | P5I1SR | PSOSR | xx111111
P6SR Eigisttf"e' Shift  Rate| teog | ps57sR | PEESR PE5SR PBASR P63SR P62SR | PGISR | PEOSR | 11111111
P7SR ;zgisttf"e' Shift  Rate| o7y | p77SR | P76SR P75SR P74SR P73SR P72SR | P7ISR | P70SR | 11111111
PODR ;2932;’9 Current Controll teogy | po7DR | POBDR | POSDR | PO4DR PO3DR PO2DR | POIDR | POODR | 11111111
PIDR Etgi'?t:;’e Current Controll teogy | p17pR | PI6DR | PISDR | PL4DR P13DR PI2DR | PLIDR | PI1ODR | 11111111
P2DR Eigi'?t’ei;’e Current Controll reonyy | p27DR | P26DR | P25DR | P24DR P23DR P22DR | P21DR | P20DR | 11111111
P3DR Eigi?trei;’e Current Control| rpopy | pg7pR | P36DR P35DR P34DR P33DR P32DR | P31DR | P30DR | 11111111
PADR E‘égi’;ﬂ;’e Current Controll ey | pa7pR | P46DR P45DR P44DR P43DR P42DR | P41DR | P40DR | 11111111
PSDR ;igi'?tg;’e Current Control| rpopyy ; ; PSSDR | P54DR P53DR P52DR | PSIDR | PS0DR | xxi1,1111
P6DR ;2932;’9 Current Controll teopyy | pe7DR | P6DR |  P65DR | P64DR P63DR P62DR | PGIDR | PGODR | 11111111
P7DR ;Zgi';'ei;’e Current Controll eocyy | p77DR | P76DR | P75DR | P74DR P73DR P72DR | P7IDR | P70DR | 11111111
POIE E‘;gi;‘epr“t Enable Control| -ea0y | po7iE | POGIE POSIE PO4IE PO3IE PO2IE PLLIE POOIE | 11111111
P1IE gtgi's?é’r“t Enable Controll -eayy | p171E | p16IE P15IE P14IE P13IE P12IE P11IE PI0IE | 1111,1111
P2IE gigi'srt‘gr“t Enable Control| -eaopy | po7iE | P26IE P25IE P24IE P23IE P22IE P21IE P20IE | 1111,1111
P3IE ;igi'srt‘é’r“t Enable Control| eaay | p37iE | P36IE P35IE P34IE P33IE P32IE P3LIE P30IE | 1111,1111
P4IE ;‘égi;‘e"r“‘ Enable Control| eapy | paziE | PaslE P4SIE P44IE PA3IE P42IE PALIE | P40IE | 11111111
PSIE ;igi;‘epr“‘ Enable  Control| gy, ; - PE5IE PS4IE PS3IE P52IE PSLIE | PSOIE | xx11,1111
P6IE Eigi;‘epr“t Enable Control| ea6, | p7iE | Pe6IE PS5IE PE4IE PE3IE P62IE PELIE | POIE | 11111111
PTIE ;zgi'srt‘gr“t Enable Control| eazy | p77iE | PT6IE P75IE P74IE P73IE P72IE P71IE P70IE | 1111,1111
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LCMIFCFG ;%\i"ster Interface  Configuration|  regory | LomiFIE - LCMIFIP[L:0] LCMIFDPS[1:0] D16 D8 | M68 180 | 0x00,0000
LCMIFCFG2 rngg'\iAster jruertace - Configuration| gy ; LCMIFCPS[L:0] SETUPT[2:0] HOLDT[L:0] X000,0000
LCMIFCR LCM Interface Control Register FE52H ENLCMIF - - - - CMD[2:0] 0xxx,x000
LCMIFSTA _ |LCM Interface Status Register FE53H - - - - - - | - [ LCMIFIF | x000¢,3%x0
LCMIDDATL |LCM interface low byte data FE54H LCMIFDATI[7:0] 0000,0000
LCMIDDATH |LCM interface high byte data FE55H LCMIFDAT[15:8] 0000,0000
RTCCR RTC Control Register FE60H - - - - - - - RUNRTC XXXX,XXX0
RTCCFG RTC Configuration Register FE61H - - - - - - RTCCKS SETRTC XXXX,XX00
RTCIEN RTC Interrupt Enable Register FE62H EALAI EDAYI EHOURI EMINI ESECI ESEC2I ESECSI ESEC32I 0000,0000
RTCIF RTC Interrupt Request Register FE63H ALAIF DAYIF HOURIF MINIF SECIF SEC2IF SECS8IF SEC32IF 0000,0000
ALAHOUR the hour value of the RTC alarm FE64H - - - Xxxx0,0000
ALAMIN the minute value of the RTC alarm FE65H - - xx00,0000
ALASEC the second value of the RTC alarm FE66H - - xx00,0000
ALASSEC 1/128 second value of RTC alarm FE67H - x000,0000
INIYEAR initialization of RTC year FE68H - x000,0000
INIMONTH initialization of RTC month FE69H - - - - XXxx,0000
INIDAY initialization of RTC day FE6AH - - - xxx0,0000
INIHOUR initialization of RTC hour FE6BH - - - xxx0,0000
INIMIN initialization of RTC minute FE6CH - - xx00,0000
INISEC initialization of RTC second FE6DH - - xx00,0000
INISSEC initialization of RTC 1/128 second FE6EH - x000,0000
YEAR Year count value of RTC FE70H - x000,0000
MONTH Month count value of RTC FE71H - - - - XXxx,0000
DAY Day count value of RTC FE72H - - - Xxxx0,0000
HOUR Hour count value of RTC FE73H - - - xxx0,0000
MIN Minute count value of RTC FE74H - - xx00,0000
SEC Second count value of RTC FE75H - - xx00,0000
SSEC 1/128 second count value of RTC FE76H - x000,0000
12CCFG 12C Configuration Register FE8OH ENI2C MSSL MSSPEEDI6:1] 0000,0000
12CMSCR 12C Master Control Register FE81H EMSI - - - MSCMD[3:0] 0xxx,0000
12CMSST 12C Master Status Register FE82H | MSBUSY MSIF - - - - MSACKI MSACKO | 00xx,xx00
12CSLCR 12C 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 12C Slave Address Register FE85H SLADRJ[6:0] MA 0000,0000
12CTXD 12C Data Transmission Register FE86H 0000,0000
12CRXD 1°C Data Receive Register FE87H 0000,0000
5 —
12CMSAUX :qggis{\:?m Auxliary - Control| gy - ‘ - ‘ - ‘ - ‘ - ‘ - l - ‘ WDTA | 300K, XXX0
TM2PS Timer2 Clock Prescaler Register | FEA2H 0000,0000
TM3PS Timer3 Clock Prescaler Register | FEA3H 0000,0000
TM4PS Timer4 Clock Prescaler Register | FEA4H 0000,0000
ADCTIM ADC Timing Control Register FEA8H | CSSETUP | CSHOLD[1:0] | SMPDUTYT4:0] 0010,1010
ADCEXCFG Qe?g?stef’“e“ded Configuration| pe a1 ; ; ADCETRS [L:0] ; CVTIMESEL[2:0] XX00,X000
CMPEXCEG |Comparator - Extended) oo gy CHYS[L:0] ; ; ; CMPNS CMPPS[L:0] 00xX,X000
Configuration Register
T3T4PIN T3/T4 Select register FEACH - - - - - - - | T3T4SEL | xXXX,XXX0
PWMA_ETRPS |PWMA ETR Select register FEBOH BRKAPS ETRAPS[1:0] XXXX,Xx000
PWMA_ENO |PWMA Output enable control FEB1H ENO4N ENO4P ENO3N ENO3P ENO2N ENO2P ENOIN | ENO1P 0000,0000
PWMA,_PS fe"gvlm Output pin - selection| cepyyy C4PS[L:0] C3PS[L:0] C2PS[L:0] C1PS[L:0] 0000,0000
PWMA_IOAUX |PWMAAuxiliary register FEB3H AUX4N AUX4P AUX3N AUX3P AUX2N AUX2P AUXIN | AUX1P 0000,0000
PWMB_ETRPS [PWMB ETR Select register FEB4H BRKBPS ETRBPS[1:0] XXXX,X000
PWMB_ENO |PWMB Output enable control FEB5H - ENO8P - ENO7P - ENO6P - | ENO5P x0x0,x0x0
PWMB_PS fe"gvl';'; Output pin —selection| ey C8PS[L:0] C7PS[L:0] C6PS[L:0] C5PS[L:0] 0000,0000
PWMB_IOAUX [PWM2 Auxiliary register FEB7H - AUX8P - | AUXT7P - AUXG6P - AUXS5P X0x0,x0x0
PWMA_CR1 |PWMA Control register 1 FECOH ARPE CMS[1:0] | DIR OPM URS UDIS CEN 0000,0000
PWMA_CR2 |PWMA Control register 2 FEC1H - MMS[2:0] - COMS - CCPC x000,x0x0
PWMA_SMCR fe"g\’lm Slave mode controll pecopy | wsm TS[2:0] - SMs[2:0] 0000,x000
PWMA ETR [PWMA External trigger register | FEC3H ETP ECE ETPS[1:0] ETF[3:0] 0000,0000
PWMA_IER |PWMA Interrupt enable register | FEC4H BIE TIE COMIE CC4IE CC3IE CC2IE CC1IE UIE 0000,0000
PWMA _SR1 [PWMA Status registerl FEC5H BIF TIF COMIF CC4IF CC3IF CC2IF CClIF UIF 0000,0000
PWMA_SR2 |PWMA Status register2 FEC6H - - - CC40F CC30F CC20F CC10F - Xxx0,000x
PWMA_EGR fgg’l'xg Bvent occurrence| teoqy | gg 6 COMG ccaG cCc36 cc2G cci16 UG | 0000,0000
PWMA Capture mode registerl OCI1CE OC1M[2:0] OC1PE OCI1FE CC1S8[1:0] 0000,0000
PWMA_CCMR1 PWMA Compare mode registerl FEC8H IC1F[3:0] IC1PSC[1:0] CC1S[1:0] 0000,0000
PWMA Capture mode register2 OC2CE | 0C2M[2:0] OC2PE [ OC2FE CC2S[1:0] 0000,0000
PWMA_CCMR2 PWMA Compare mode register2 FECOH IC2F[3:0] IC2PSC[1:0] CC2S[1:0] 0000,0000
PWMA Capture mode register3 OC3CE | OC3M[2:0] OC3PE [ OC3FE CC3sJ[1:0] 0000,0000
PWMA_CCMR3 PWMA Compare mode register3 FECAH IC3F[3:0] IC3PSC[1:0] CC3S[1:0] 0000,0000
PWMA Capture mode register4 OCA4CE | OC4M[2:0] OCA4PE [ Oc4FE CC4S[1:0] 0000,0000
PWMA_CCMR4 PWMA Compare mode register4 FECBH IC4F[3:0] 1C4PSC[1:0] CC4S[1:0] 0000,0000
PWMA_CCER1 fe‘gvi's\fglcapt”m compare enable| ceooy | ceonp | CC2NE ccop CC2E CCINP CCINE ceip CCIE | 0000,0000
PWMA_CCER? fe"gvi'gfgzcapt”m compare enable| ceopyy | ccanp | CCANE ceap CC4E CC3NP CC3NE ceap CC3E | 0000,0000
PWMA_CNTRH |PWMA Counter high byte FECEH CNT[15:8] 0000,0000
PWMA_CNTRL |PWMA Counter low byte FECFH CNT[7:0] 0000,0000
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PWMA_PSCRH [PWMA Prescaler high byte FEDOH PSC[15:8] 0000,0000
PWMA_PSCRL |PWMA Prescaler low byte FED1H PSC[7:0] 0000,0000
PWM1 ARRH PWMA Auto reload register high FED2H ARRJ15:

. byte [15:8] 0000,0000
PWMA_ARRL ﬁy":’eMA Auto reload register low| pppyayy ARR[7:0] 0000,0000
PWMA_RCR |PWMA Repeat counter register | FED4H REP[7:0] 0000,0000
PWMA_CCRIH Egh“”k)’; Compare capture registerl| ppppyy CCRL[15:8] 0000,0000
PWMA_CCRIL |PWWA Compare capture registerd | pepg. CCRL[7:0] 0000,0000
PWMA_CCR2H El‘g’h“'b’: Compare capture register2| renygyy CCR2[15:8] 0000,0000
PWMA_CCRaL |PWIWA Compare capture register?| pepg CCR2[7:0] 0000,0000
PWMA_CCR3H El‘g’h“’t')ﬁ Compare capture register3| rppyqyy CCR3[15:8] 0000,0000
PWMA_CCRAL |PWMA Compare capture register3 | pepy CCR3[7:0] 0000,0000
PWMA_CCR4H El‘g’h”l')ﬁ Compare capture registerd| ey CCRA[15:8] 0000,0000
PWMA_CCRAL | WA Compare capture registerd| cepcy CCRA[T:0] 0000,0000
PWMA_BKR [PWMA Brake register FEDDH | MOE | AOE | BKP [ BKE ] OSSR [ osslI [LOCK[L:0] | 0000,000x
PWMA_DTR fe‘gvl'gfg Dead  zone — control| cpryey, DTG[7:0] 0000,0000
PWMA_OISR fgg’l's\fg Output idle  status) cene | oisan | OIsa OIS3N 0IS3 0IS2N 0IS2 OISIN o1st | 0000,0000
PWMB_CRL _|PWMB Control register 1 FEEH | ARPE CMS[L0] DIR OPM URS UDIS CEN | 0000,0000
PWMB_CR2 |PWMB Control register 2 FEE1H - MMS[2:0] - COMS - CCPC X000,x0x0
PWMB_SMCR :g’l'xg Slave mode control| Lepoy | gy TS[2:0] . SMS[2:0] 0000,X000
PWMB_ETR |PWMB External trigger register | FEE3H ETP ECE ETPS[1:0] ETF[3:0] 0000,0000
PWMB_IER |PWMB Interrupt enable register | FEE4H BIE TIE COMIE CC8IE CC7IE CC6IE CC5IE UIE 0000,0000
PWMB _SRL__|PWMB Status registerl FEESH | BIF TIF COMIF CCBIF CCTIF CCoIF CCSIF UIF__ | 0000,0000
PWMB_SR2__|PWMB Stalus register2 FEEGH - - - CC8OF CCTOF CC6OF | CC50F - 3xx0,000x
PWMB_EGR fe\g/:s\fe? Bvent  occurrence| coeq | gg TG COMG CC8G ce7G CC6G CC56G UG | 0000,0000

PWMB Capture mode registerL OC5CE OC5M[2:0] OCGPE OCSFE CC5S[L0] 0000,0000

PWMB_CCMRL PWMB Compare mode registerl FEESH IC5F[3:0] IC5PSC[1:0] CC5S8[1:0] 0000,0000
PWMB Capture mode register2 OC6CE | 0OC6M[2:0] OC6PE [ OC6FE CC6S[1:0] 0000,0000

PWMB_CCMR2 PWMB Compare mode register2 FEESH IC6F[3:0] IC6PSC[1:0] CC6S[1:0] 0000,0000
PWMB Capture mode register3 OC7CE | OC7M[2:0] OC7PE | OC7FE CC7S[1:0] 0000,0000

PWMB_CCMR3 PWMB Compare mode register3 FEEAH IC7F[3:0] IC7PSC[1:0] CC7S[1:0] 0000,0000
PWMB Capture mode register4 OCBCE ] OC8M[2:0] OC8PE___ | OCBFE CC8S[L0] 0000,0000

PWMB_CCMR4 PWMB Compare mode register4 FEEBH IC8F[3:0] IC8PSC[1:0] CC8SJ[1:0] 0000,0000
PWMB_CCER1 rpe\gvl's\fe? fapt“'e compare enable| pp oy, - d CcceP CC6E - - CCsP CC5E | xx00,xx00
PWMB_CCER2 rpe\me? anpt“'e compare enable| ceer, - - ccsp CCS8E - - ccrp CC7E | xx00,xx00
PWMB_CNTRH |PWMB Counter high byte FEEEH CNT[15:8] 0000,0000
PWMB_CNTRL |PWMB Counter low byte FEEFH CNT[7:0] 0000,0000
PWMB_PSCRH [PWMB Prescaler high byte FEFOH PSC[15:8] 0000,0000
PWMB_PSCRL |PWMB Prescaler low byte FEF1H PSC[7:0] 0000,0000
PWMB_ARRH Ey":’eMB Auto reload register high| pproyy ARR[15:8] 0000,0000
PWMB_ARRL ﬁy":’eMB Auto reload register low| ppqpy ARR[7:0] 0000,0000
PWMB_RCR |PWMB Repeat counter register FEF4H REP[7:0] 0000,0000
PWMB_CCRS5H ﬁl‘g’h“’l')ﬁ Compare capture registers) ppgy, CCRL[15:8] 0000,0000
PWMB_CCRSL. |18 Compare capture register5| pepgyy CCRL[7:0] 0000,0000
PWMB_CCR6H El‘gh“"bﬁ Compare capture registers| ey, CCR2[15:8] 0000,0000
PWM2_CCReL [PWM2 Compae capture registerd gy CCR2[7:0] 0000,0000
PWMB_CCR7H El‘g’h“"b'i Compare capture register?| epgy CCR3[15:8] 0000,0000
PWMB_CCR7L |[/WIB Compare capture register?| pepayy CCR3[7:0] 0000,0000
PWMB_CCR8H El‘g’h”t')ﬁ Compare capture registers| pppy CCRA[15:8] 0000,0000
PWMB_CCRL |[IIB Compare capture register8) ppcyy CCRA[7:0] 0000,0000
PWMB_BKR [PWMB Brake register FEFDH MOE [ AOCE | BKP [ BKE ] OSSR [ 0ssI [LOCK[L:0] | - 0000,000x
PWMB_DTR fe\g\/i'gfe'?z Dead zone control| pppeyy DTG[7:0] 0000,0000
PWMB_OISR rPe\g’I'gfeBr Output idle  status| pppe, ; ‘ olsg ‘ ; ‘ oIs7 ‘ - ‘ 01S6 ‘ ; ‘ 0IS5 | XOX0,X0x0
MD3 MDU Data register FCFOH MD3[7:0] 0000,0000
MD2 MDU Data register FCF1H MD2[7:0] 0000,0000
MD1 MDU Data register FCF2H MD1[7:0] 0000,0000
MDO MDU Data register FCF3H MDO[7:0] 0000,0000
MD5 MDU Data register FCF4H MD5[7:0] 0000,0000
MD4 MDU Data register FCF5H MD4[7:0] 0000,0000
ARCON MDU Mode Control Register FCF6H MODE[2:0] SC[4:0] 0000,0000
OPCON MDU Operation Control Register | FCF7H - MDOV - - - - RST ENOP 0000,0000
POINTE __|PO Interrupt enable register FDOOH | PO7INTE | POGINTE | POSINTE | POAINTE | PO3INTE PO2INTE | POLINTE | POOINTE | 0000,0000
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PLINTE P1 Interrupt enable register FDOIH | PL7INTE | PIGINTE| PISINTE | PIAINTE]  PI3INTE PL2INTE | PILINTE | PIOINTE | 0000,0000
P2INTE P2 Interrupt enable register FDO2H | P27INTE | P26INTE|  P25INTE | P24INTE | _ P23INTE P22INTE | P21INTE | P20INTE | 0000,0000
P3INTE P3 Interrupt enable register FDO3H | P37INTE | P36INTE | P35INTE | P34INTE |  P33INTE P32INTE | P3LINTE | P30INTE | 0000,0000
P4INTE P4 Interrupt enable register FDO4H | PA7TINTE | PAGINTE | P45INTE | PA4INTE | P43INTE P42INTE | P41INTE | PAOINTE | 0000,0000
P5INTE P5 Interrupt enable register FDO5H - - PSSINTE | PS4INTE | PS3INTE P52INTE | PSLINTE | PSO0INTE | xx00,0000
PGINTE P Interrupt enable register FDO6H | P67INTE | P6GINTE | P65INTE | PGAINTE | PG3INTE P62INTE | P6LINTE | P6OINTE | 0000,0000
P7INTE P7 Interrupt enable register FDO7H | P77INTE | P76INTE| P75INTE | PTAINTE|  P73INTE P72INTE | P71INTE | P70INTE | 0000,0000
POINTF PO Interrupt flag register FDIOH | PO7INTF | POGINTE |  POSINTF | PO4INTF PO3INTF PO2INTF | POLINTE | POOINTE | 0000,0000
PLINTF P1 Interrupt flag register FDI1IH | P7INTF | PI6INTF| PISINTF | PLAINTF PL3INTF PL2INTF | PILINTF | PIOINTF | 0000,0000
P2INTF P2 Interrupt flag register FD12H | P27INTF | P26INTF | P25INTE | P24INTF P23INTF P22INTE | P2LINTF | P20INTF | 0000,0000
P3INTF P3 Interrupt flag register FD13H | P37INTF | P36INTE | P35INTF | P34INTF P33INTF P32INTF | P3LINTE | P30INTE | 0000,0000
P4INTF P4 Interrupt flag register FD14H | PA7INTF | P4GINTF |  PASINTF | PA4INTF P43INTF P42INTF | P41INTF | P40INTF | 0000,0000
PSINTF P5 Interrupt flag register FD15H - - PS5INTF | PS4INTF P53INTF P52INTF | PSLINTE | PSOINTE | xx00,0000
PGINTF PG Interrupt flag register FD16H | P67INTF | PBGINTE | P65INTF | PBAINTF P63INTF P62INTF | P6LINTE | P6OINTE | 0000,0000
P7INTF P7 Interrupt flag register FD17H | P77INTE | P76INTF | P75INTE | P74INTF P73INTF P72INTE | P7LINTE | P70INTF | 0000,0000
POIMO PO Interrupt mode register0 FD20H | PO7IMO | POGIMO PO5IMO PO4IMO PO3IMO PO2IMO | POLIMO | POOIMO | 0000,0000
PLIMO P1 Interrupt mode register0 FD21H | P17IMO | P16IMO P15IMO P14IMO P13IMO P12IM0 | PI1IMO | PI0IMO | 0000,0000
P2IMO P2 Interrupt mode register0 FD22H | P27IMO_| P26IMO P25IMO P24IMO P23IMO P22IM0_| P21IMO | P20IMO | 0000,0000
P3IM0O P3 Interrupt mode register0 FD23H P37IM0 P361MO0 P351M0 P341M0 P33IM0 P321M0 P31IMO0 P30IMO | 0000,0000
P4IMO P4 Interrupt mode register0 FD24H | P47IMO | P46IMO P45IMO P44IMO P43IMO P42IMO_ | P41IMO | P40IMO | 0000,0000
P5IMO P5 Interrupt mode register0 FD25H - - P55IMO P54IMO P53IM0 P52IM0_ | P51IMO | P50IMO | xx00,0000
P6IMO P6 Interrupt mode register0 FD26H P67IMO P661MO P65IM0O P641IMO P63IMO P621IMO P611IMO P60IMO | 0000,0000
P7IMO P7 Interrupt mode register0 FD27H | P77IMO_| P76IMO P75IMO P74IMO P73IMO P72IM0_| P71IMO | P70IMO | 0000,0000
POIML PO Interrupt mode registerl FD30H | PO7IML | POGIML PO5IML PO4IML PO3IML PO2IML | POLIML | POOIML | 0000,0000
PLIML P1 Interrupt mode registerl FD31H | P17IML | P16IM1 P15IM1L PL4IM1L P13IM1 P12IML | PI1IML | PI0IML | 0000,0000
P2IM1L P2 Interrupt mode registerL FD32H | P27IML | P26IML P25IM1 P24IM1 P23IM1 P22IML1 | P21IML | P20IML_| 0000,0000
P3IML P3 Interrupt mode registerl FD33H | P37IML | P36IM1 P35IM1L P34IM1L P33IML P32IML | P31LIML | P30IM1 | 0000,0000
P4IML P4 Interrupt mode registerl FD34H | PA7IML | P46IM1 P45IML P44IM1L P43IM1 P42IML | P41IM1 | P40IM1 | 0000,0000
P5IML P5 Interrupt mode registerl FD35H - - P55IM1L P54IM1 P53IML P52IML | P51IML | PS50IML | xx00,0000
P6IML PG Interrupt mode registerl FD36H | P67IML | P66IML P65IML P64IML P63IML P62IML | P6LIML | P60IML | 0000,0000
P7IML P7 Interrupt mode registerL FD37H | P77IML | P76IML P75IM1 P74IM1 P73IM1 P72IML | P7LIML | P70IML_| 0000,0000
PO Interrupt Wake-Up Enable
POWKUE e icter FD40H | POTWKUE | POBWKUE | POSWKUE | POAWKUE | POSWKUE | PO2WKUE | POIWKUE | POOWKUE | 0000,0000
PIWKUE ;;i;{‘;e””pt Wake-Up Enable| oryq 1y | pi7wKUE | PIBWKUE | PISWKUE | PLAWKUE | PI3WKUE | PI2WKUE | PLIWKUE | P1OWKUE | 0000,0000
P2WKUE ;igi;:f””pt Wake-Up - Enable| ory /o1 | pozwikuE P26WKUE | P2SWKUE | P24WKUE | P23WKUE | P22WKUE | P21WKUE | P20WKUE | 0000,0000
P3WKUE ;:;gi;{:f””pt Wake-Up  Enable| rypa | papywkue P36WKUE | P35WKUE | P34WKUE | P33WKUE | P32WKUE | P31WKUE | P30WKUE | 0000,0000
PAWKUE ;‘égi;‘;e"”pt Wake-Up Enable| iy 0y | pazwikuE PABWKUE | PASWKUE | P44WKUE | PABWKUE | P42WKUE | P4IWKUE | P4OWKUE | 0000,0000
PSWKUE ;igi;{‘etf””pt Wake-Up - Enable| 5y - - PSSWKUE | P54WKUE | PS3WKUE | PS2WKUE | PSIWKUE | PSOWKUE | xx00,0000
PEWKUE ;‘Zgi;{‘etf"”pt Wake-Up Enable| -ryy61 | pg7wKUE | PEBWKUE | PGSWKUE | P6AWKUE | PE3WKUE | PE2WKUE | P6IWKUE | P6OWKUE | 0000,0000
P7TWKUE ;Zgi;{:f"”pt Wake-Up Enable| cry ) | p77wWKUE |  P76WKUE | PTSWKUE | P74WKUE | PT3WKUE | P72WKUE | P7IWKUE | P7OWKUE | 0000,0000
PINIPL :_\{Sgist;‘te"”p‘ Priority - LOW| rpygay P7IP P6IP P5IP P4IP P3IP P21P P1IP POIP 0000,0000
PINIPH 'F;eogisté?te"“pt Priority  High| rpyeqy, P7IPH P6IPH P5IPH P4IPH P3IPH P2IPH P1IPH POIPH 0000,0000
COMEN __|COM Enable Register FBOOH | C7EN CBEN C5EN C4EN C3EN C2EN CIEN COEN | 0000,0000
SEGENL _ |SEG Enable Register FBOIH | S7EN S6EN S5EN S4EN S3EN S2EN S1EN SOEN | 0000,0000
SEGENH __ |SEG Enable Register FBO2H | SISEN | SI4EN S13EN S12EN S1IEN S10EN S9EN S8EN | 0000,0000
LEDCTRL _ |LED Control Register FBO3H | LEDON - LEDMODE[1:0] LEDDUTY[2:0] 0000,0000
LEDCKS __ |LED Clack Divide Register FBO4H 0000,0001
COMO_DA_L |Common Anode Mode Disply FB10H 0000,0000
COM1_DA_L |Common Anode Mode Disply FB11H 0000,0000
COM2_DA_L |Common Anode Mode Disply FB12H 0000,0000
COM3 DA L |Common Anode Mode Disply FB13H 0000,0000
COM4 DA _L |Common Anode Mode Disply FB14H 0000,0000
COM5_DA_L |Common Anode Mode Disply FB15H 0000,0000
COM6_DA L |Common Anode Mode Disply FB16H 0000,0000
COM7_DA_L |Common Anode Mode Disply FB17H 0000,0000
COMO_DA_H Common Anode Mode Disply FB18H 0000,0000
COM1 DA H Common Anode Mode Disply FB19H 0000,0000
COM2_DA_H |[Common Anode Mode Disply FB1AH 0000,0000
COM3_DA H |Common Anode Mode Disply FB1BH 0000,0000
COM4_DA_H |Common Anode Mode Disply FB1CH 0000,0000
COM5_DA_H |[Common Anode Mode Disply FB1DH 0000,0000
COM6_DA _H |Common Anode Mode Disply FB1EH 0000,0000
COM7_DA_H |[Common Anode Mode Disply FB1FH 0000,0000
COMO0_DC_L |Common Cathode Mode Disply FB20H 0000,0000
COM1 _DC_L |[Common Cathode Mode Disply FB21H 0000,0000
COM2_DC_L |Common Cathode Mode Disply FB22H 0000,0000
COM3_DC_L |[Common Cathode Mode Disply FB23H 0000,0000
COM4_DC_L |Common Cathode Mode Disply FB24H 0000,0000
COM5_DC_L |Common Cathode Mode Disply FB25H 0000,0000
COM6_DC_L |Common Cathode Mode Disply FB26H 0000,0000
COM7_DC_L |Common Cathode Mode Disply FB27H 0000,0000
COMO0_DC_H [Common Cathode Mode Disply FB28H 0000,0000
COM1 _DC_H [Common Cathode Mode Disply FB29H 0000,0000
COM2_DC_H [Common Cathode Mode Disply FB2AH 0000,0000
COM3 DC_H [Common Cathode Mode Disply | FB2BH 0000,0000
COM4 DC_H [Common Cathode Mode Disply | FB2CH 0000,0000
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COM5_DC_H [Common Cathode Mode Disply | FB2DH 0000,0000
COM6_DC_H [Common Cathode Mode Disply | FB2EH 0000,0000
COM7_DC_H [Common Cathode Mode Disply FB2FH 0000,0000
TSCHEN1 Touch Key Enable Register 1 FB40H TKEN7 TKEN6 [ TKEN5 [ TKEN4 TKEN3 TKEN2 | TKENL | TKENO 0000,0000
TSCHEN2 Touch Key Enable Register 2 FB41H TKEN15 TKEN14 | TKEN13 | TKEN12 TKEN11 TKEN10 | TKEN9 | TKENS 0000,0000
TSCFG1 Touch Key Configuration| FB42H - SCRJ[2:0] - DT[2:0] 0000,0000
Register 1
TSCFG2 Touch Key Configuration| FB43H - - l - l - - - TSVR[1:0] 0000,0000
Register 2
TSWUTC Touch Key Wakeup Control| FB44H 0000,0000
Register
TSCTRL Touch Key Control Register FB45H TSGO SINGLE | TSWAIT | TSWUCS TSDCEN | TSWUEN | TSSAMP[1:0] 0000,0000
TSSTA1 Touch Key Status Register 1 FB46H LEDWK - - - TSWKCHNI3:0] 0000,0000
TSSTA2 Touch Key Status Register 2 FB47H TSIF TSDOV - - TSDNCHNI3:0] 0000,0000
TSRT Touch Key Time Control Register | FB48H 0000,0000
TSDATH Touch Key Data High Byte FB49H 0000,0000
TSDATL Touch Key Data Low Byte FB4AH 0000,0000
TSTHOOH Touch Key0 Threshold High Byte | FB50H 0000,0000
TSTHOOL Touch Key0 Threshold Low Byte | FB51H 0000,0000
TSTHO1H Touch Keyl Threshold High Byte | FB52H 0000,0000
TSTHO1L Touch Keyl Threshold Low Byte | FB53H 0000,0000
TSTHO2H Touch Key2 Threshold High Byte | FB54H 0000,0000
TSTHO2L Touch Key?2 Threshold Low Byte | FB55H 0000,0000
TSTHO3H Touch Key3 Threshold High Byte | FB56H 0000,0000
TSTHO3L Touch Key3 Threshold Low Byte | FB57H 0000,0000
TSTHO4H Touch Key4 Threshold High Byte | FB58H 0000,0000
TSTHO4AL Touch Key4 Threshold Low Byte | FB59H 0000,0000
TSTHO5H Touch Key5 Threshold High Byte | FB5AH 0000,0000
TSTHO5L Touch Key5 Threshold Low Byte | FB5BH 0000,0000
TSTHO6H Touch Key6 Threshold High Byte | FB5CH 0000,0000
TSTHO6L Touch Key6 Threshold Low Byte | FB5DH 0000,0000
TSTHO7H Touch Key7 Threshold High Byte | FBSEH 0000,0000
TSTHO7L Touch Key7 Threshold Low Byte | FB5FH 0000,0000
TSTHO8H Touch Key8 Threshold High Byte | FB60H 0000,0000
TSTHO8L Touch Key8 Threshold Low Byte | FB61H 0000,0000
TSTHO9H Touch Key9 Threshold High Byte | FB62H 0000,0000
TSTHO9L Touch Key9 Threshold Low Byte | FB63H 0000,0000
TSTH10H Touch Keyl0 Threshold High| FB64H 0000,0000
Byte
TSTH10L Touch Keyl0 Threshold Low| FB65H 0000,0000
Byte
TSTH11H Touch Keyll Threshold High| FB66H 0000,0000
Byte
TSTH11L Touch Keyll Threshold Low| FB67H 0000,0000
Byte
TSTH12H Touch Keyl2 Threshold High| FB68H 0000,0000
Byte
TSTH12L Touch Keyl2 Threshold Low| FB69H 0000,0000
Byte
TSTH13H Touch Keyl3 Threshold High| FB6AH 0000,0000
Byte
TSTH13L Touch Key13 Threshold Low| FB6BH 0000,0000
Byte
TSTH14H Touch Keyl4 Threshold High| FB6CH 0000,0000
Byte
TSTH14L Touch Keyl4 Threshold Low| FB6DH 0000,0000
Byte
TSTH15H Touch Keyl5 Threshold High| FB6EH 0000,0000
Byte
TSTH15L Touch Keyl5 Threshold Low| FB6FH 0000,0000
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LCDCFG LCD configuration register FB8OH CKSEL - - - VRLPSEL VLCDSEL[2:0] 0xxx,0000
LCDCFG2 LCD configuration register 2 FB81H - - - - SEG3PS SEG2PS | SEGIPS | SEGOPS XXxx,0000
DBLEN Dead time length configuration FB82H - - - - - DBLEN[2:0] XXXX,X000
COMLENL ﬁ)?v'\git“me length - configuration|  ggq;, COMLEN[T7:0] 0000,0000
COMLENM gfe) d'\i"an“me length - configuration| gy COMLEN[15:8] 0000,0000
COMLENH ﬁicg’r':"bn“me length ~configuration|  rpacy, ; ; ; . COMLEN[19:16] XXxx,0000
BLINKRATE [Flicker rate configuration register FB86H BLANKRATE[7:0] 1000,0000
LCDCR LCD control register FB87H - - - - - ACTMODE[1:0] ENLCD XXXX,X000
COMON COM Line Enable Register FB88H - - - - COM3 COoM2 CoM1 COMO XXxx,0000
SEGON1 SEG Line Enable Register 1 FB8AH SEG7 SEG6 SEG5 SEG4 SEG3 SEG2 SEG1 SEGO0 0000,0000
SEGON2 SEG Line Enable Register 2 FB8BH SEG15 SEG14 SEG13 SEG12 SEGI11 SEG10 SEG9 SEG8 0000,0000
SEGON3 SEG Line Enable Register 3 FB8CH SEG23 SEG22 SEG21 SEG20 SEG19 SEG18 SEG17 SEG16 0000,0000
SEGON4 SEG Line Enable Register 4 FBSDH SEG31 SEG30 SEG29 SEG28 SEG27 SEG26 SEG25 SEG24 0000,0000
SEGON5 SEG Line Enable Register 5 FBSEH SEG39 SEG38 SEG37 SEG36 SEG35 SEG34 SEG33 SEG32 0000,0000
COSEGV0 COSEG7_0 data register FB9OH Cos7 C0s6 C0s5 C0s4 C0S3 C0S2 CO0s1 C0s0 0000,0000
COSEGV1 COSEG15_8 data register FB91H C0S15 C0S14 C0S13 C0S12 C0S11 C0S10 C0s9 C0S8 0000,0000
COSEGV2 COSEG23_16 data register FB92H C0Ss23 C0S22 C0Ss21 C0S20 C0S19 C0S18 C0s17 C0S16 0000,0000
COSEGV3 COSEG31_24 data register FBI3H C0S31 C0S30 C0S29 C0S28 Co0s27 C0S26 C0S25 C0S24 0000,0000
COSEGV4 COSEG39_32 data register FB94H C0S39 C0S38 C0S37 C0S36 C0S35 C0S34 C0S33 C0S32 0000,0000
C1SEGVO0 CI1SEG7_0 data register FB98H Ci1s7 C1s6 C1S5 C1s4 C1S3 C1s2 Ci1s1 C1s0 0000,0000
CI1SEGV1 C1SEG15_8 data register FB99H C1S15 C1S14 C1S13 C1S12 C1Ss11 C1S10 C1s9 C1S8 0000,0000
CISEGV2 C1SEG23_16 data register FBO9AH C1Ss23 C1s22 C1s21 C1S20 C1S19 C1s18 C1s17 C1S16 0000,0000
CISEGV3 CI1SEG31_24 data register FB9BH C1S831 C1S30 C1S29 C1528 C1827 C1S26 C1S825 C1S24 0000,0000
C1SEGV4 C1SEG39_32 data register FBICH C1S39 C1S38 C1S37 C1S36 C1S35 C1S34 C1S33 C1S32 0000,0000
C2SEGV0 C2SEG7_0 data register FBAOH Cca2s7 C2s6 C2s5 C254 C2S3 C2S2 C2s1 C2s0 0000,0000
C2SEGV1 C2SEG15_8 data register FBAIH C2S15 C2S14 C2S13 C2S12 C2S811 C2S10 C289 C2S8 0000,0000
C2SEGV2 C2SEG23_16 data register FBA2H C2s23 C2s22 C2s21 C2S20 C2S19 C2s18 C2s17 C2S16 0000,0000
C2SEGV3 C2SEG31_24 data register FBA3H C2S831 C2S30 C2529 C2528 C2s27 C2S26 C2525 C2524 0000,0000
C2SEGV4 C2SEG39_32 data register FBA4H C2S39 C2S38 C2837 C2S36 C2S35 C2S34 C2S33 C2832 0000,0000
C3SEGV0 C3SEG7_0 data register FBA8H C3s7 C3s6 C3s5 C3s4 C3s3 C3s2 C3s1 C3s0 0000,0000
C3SEGV1 C3SEG15_8 data register FBA9H C3S15 C3S14 C3s13 C3s12 C3s11 C3s10 C3s9 C3s8 0000,0000
C3SEGV2 C3SEG23_16 data register FBAAH C3s23 C3s22 C3s21 C3s20 C3s19 C3s18 C3s17 C3S16 0000,0000
C3SEGV3 C3SEG31_24 data register FBABH C3s31 C3S30 C3S29 C3s28 C3s27 C3s26 C3S25 C3S24 0000,0000
C3SEGV4 C3SEG39_32 data register FBACH C3S39 C3S38 C3S37 C3S36 C3S35 C3S34 C3S33 C3S32 0000,0000
DMA_M2M_CFG  |M2M_DMA configuration register FA00H M2MIE - TXACO RXACO M2MIP[1:0] M2MPTY[1:0] 0x00,0000
DMA_M2M_CR M2M_DMA control register FAO1H ENM2M TRIG N - " - N - 00XX,XXXX
DMA_M2M_STA  [M2M_DMA status register FA02H - - - - - - - M2MIF XXXX,XXX0
M2M_DMA total bytes to be
DMAMMAMT | ferred FAO3H 0000,0000
DMA_M2M_DONE gﬂyf::—DMA transfer - completed FA04H 0000,0000
DMA_M2M_TXAH g/lyfel\/l_DMA send address high FAO5H 0000,0000
DMA M2M_TXAL  |M2M_DMA send address low byte FA06H 0000,0000
DMA_M2M_RXAH gﬂyf:/l—DMA receive address high FAO7H 0000,0000
DMA M2M_RXAL lI;/Iyi:\/l_DMA receive address low FAO8H 0000,0000
DMA_ADC_CFG | ADC_DMA configuration register FA10H ADCIE - - - ADCMIP[1:0] ADCPTY[1:0] 0xxx,0000
DMA_ADC_CR ADC_DMA control register FA11H ENADC TRIG - - - - - - 00XX,XXXX
DMA ADC_STA  |ADC_DMA status register FA12H - - - - - - - ADCIF XXXX,XXX0
DMA_ADC_RXAH 'g‘y[t)ec—DMA receive address high FA17H 0000,0000
DMA_ADC_RXAL @yl:t)eC_DMA receive address low FA18H 0000,0000
DMA_ADC, CFG? ';DC—DMA configuration register| ;g ; ; ; ; CVTIMESEL[3:0] XXXX,0000
DMA_ADC_cHswo | ADC_DMA channel enable 0 FA1AH CH15 CH14 CH13 CH12 CH11 [ CHI0 CH9 | CH8 1000,0000
DMA_ADC_CHswi | ADC_DMA channel enable 1 FA1BH CH7 CH6 CH5 CH4 CH3 | CH2 CH1 [ CHO 0000,0001
DMA_SPI_CFG SP1_DMA configuration register FA20H SPIIE ACT_TX ACT_RX - SPIIP[1:0] SPIPTY[1:0] 000x,0000
DMASPICR  |SPI_DMA control register FA21H ENSPI TRIG.M | TRIG_S - - - - CLRFIFO | 000x,xxx0
DMA_SPI_STA SPI_DMA status register FA22H - - - - - TXOVW RXLOSS SPIIF XXxX,X000
DMA_SPLAMT SPI_DMA total bytes to be FA23H 0000,0000
transferred
DMA_SPI_DONE SPI_DMA transfer completed bytes| FA24H 0000,0000
DMA _SPI_TXAH SPI_DMA send address high byte FA25H 0000,0000
DMA_SPI_TXAL SPI_DMA send address low byte FA26H 0000,0000
DMA_SPI_RXAH S;IE—DMA receive address high FA27H 0000,0000
DMA_SPI_RXAL SPI_DMA receive address low byte| FA28H 0000,0000
DMA_sPI_CFG2  |SPI_DMA configuration register 2 FA29H - - - - - WRPSS SSS[1:0] XXXX,X000
DMA _URIT_CFG  |UR1T_DMA configuration register | FA30H URITIE - - - URITIP[1:0] URITPTY[1:0] 0xxx,0000
DMA_URIT CR  |UR1T_DMA control register FA31H ENURIT TRIG N - N - N N 00XX,XXXX
DMA_URIT_STA  |URIT_DMA status register FA32H - - - - - TXOVW - URITIF XXXX,X0X0
DMA_URLT AMT URLIT_DMA total bytes to be FA33H 0000,0000
transferred
DMA_UR1T_DONE l;yl?elST_DMA transfer completed FA34H 0000,0000
DMA URIT_TXAH  |UR1T_DMA send address high| FA35H 0000,0000
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DMA URIT_TXAL  |URL1T_DMA send address low byte| FA36H 0000,0000
DMA_URIR_ CFG  |UR1R_DMA configuration register | FA38H URIRIE - - - UR1RIP[1:0] UR1IRPTY][1:0] 0xxx,0000
DMA_URIR_CR UR1R_DMA control register FA39H ENURIR - TRIG - - - - [ CLRFIFO 0x0x,xxx0
DMA_URIR STA  [UR1R_DMA status register FA3AH - - - - - | - RXLOSS | URIRIF XXXX,XX00
URIR_DMA total bytes to be
DMAURIRAMT | ferred FA3BH 0000,0000
DMA_URIR_DONE tJyTelSR—DMA transfer - completed FA3CH 0000,0000
DMA_URIR_TXAH tJyTelR—DMA send address high FA3DH 0000,0000
DMA_URLR_TXAL tL)Jyl?elR_DMA send address low FA3EH 0000,0000
DMA _UR2T_CFG  |UR2T_DMA configuration register | FA40H UR2TIE - - - UR2TIP[1:0] UR2TPTY[1:0] 0xxx,0000
DMA_UR2T_CR  [UR2T_DMA control register FA41H ENUR2T TRIG - - - [ - - [ - 00XX,XXXX
DMA_UR2T_STA _[UR2T_DMA status register FA42H - - - - - | TXovw - | UR2TIF XXXX,X0X0
DMA_URZT_AMT UR2T_DMA total bytes to be FA43H 0000,0000
transferred
DMA_UR2T_DONE gﬁsJ—DMA transfer - completed FA44H 0000,0000
DMA_UR2T_TXAH kL)JyTeZT—DMA send address high FA45H 0000,0000
DMA UR2T_TXAL  |UR2T_DMA send address low byte| FA46H 0000,0000
DMA_UR2R CFG  |UR2R_DMA configuration register | FA48H URZ2RIE - - - UR2RIP[1:0] UR2RPTY[1:0] 0xxx,0000
DMA_UR2R_CR UR2R_DMA control register FA49H ENURZ2R - TRIG - - - - | CLRFIFO 0x0x,xxx0
DMA_UR2R STA  |UR2R_DMA status register FA4AH - - - - - | - RXLOSS | UR2RIF XXXX,XX00
DMA_URZR_AMT UR2R_DMA total bytes to be FA4BH 0000,0000
transferred
DMA_UR2R_DONE kLJJyTeZSR—DMA transfer  completed FA4CH 0000,0000
DMA_UR2R_TXAH kLJJyTeZR—DMA send address high FA4DH 0000,0000
DMA_URZR_TXAL llijTeZR_DMA send address low FA4EH 0000,0000
DMA_URST CFG  |UR3T_DMA configuration register | FA50H URS3TIE - - - UR3TIP[1:0] UR3TPTY[1:0] 0xxx,0000
DMA_URST CR  |UR3T_DMA control register FA51H ENUR3T TRIG - - - - - [ - 00XX,XXXX
DMA_URST_STA  |UR3T_DMA status register FA52H - - - - - | TXOVW - | UR3TIF XXXX,X0X0
DMA_URST_AMT UR3T_DMA total bytes to be FA53H 0000,0000
transferred
DMA_UR3T_DONE E;SJ—DMA transfer - completed FA54H 0000,0000
DMA_URST_TXAH LJ;:T—DMA send address high FA55H 0000,0000
DMA URST_TXAL  [UR3T_DMA send address low byte| FA56H 0000,0000
DMA_UR3R_CFG  |UR3R_DMA configuration register | FA58H UR3RIE - - - UR3RIP[1:0] UR3RPTY][1:0] 0xxx,0000
DMA_UR3R_CR UR3R_DMA control register FA59H ENURS3R - TRIG - - - - | CLRFIFO 0x0x,xxx0
DMA_UR3R_STA |UR3R_DMA status register FASAH - - - - - | - RXLOSS | URS3RIF XXXX,XX00
DMA_URSR_AMT UR3R_DMA total bytes to be FA5BH 0000,0000
transferred
DMA_UR3R_DONE LJ;:SR—DMA transfer - completed FA5CH 0000,0000
DMA_UR3R_TXAH LJ;:R—DMA send addresshigh FA5DH 0000,0000
DMA_URSR_TXAL tJylf:R_DMA send address low FASEH 0000,0000
DMA_UR4T_CFG  |UR4T_DMA configuration register | FAG0H URATIE - - - UR4TIP[1:0] UR4TPTY[1:0] 0xxx,0000
DMA_UR4T_CR URA4T_DMA control register FA61H ENUR4T TRIG - - - - - [ - 00XX,XXXX
DMA_UR4T_STA _[UR4T_DMA status register FAG2H - - - - - | TXovw - | UR4TIF XXxX,X0x0
DMA_URAT AMT URAT_DMA total bytes to be FAG63H 0000,0000
transferred
DMA_UR4T_DONE E;:J—DMA transfer - completed FAG64H 0000,0000
DMA_UR4T_TXAH leJyT:T—DMA send address high FAG5H 0000,0000
DMA UR4T_TXAL  |UR4T_DMA send address low byte| FAG66H 0000,0000
DMA_UR4R CFG  [UR4R_DMA configuration register | FA68H UR4RIE - - - UR4RIP[1:0] UR4RPTY[1:0] 0xxx,0000
DMA_UR4R_CR UR4R_DMA control register FA69H ENUR4R - TRIG - - - - | CLRFIFO 0x0x,Xxx0
DMA_UR4R_STA  |UR4R_DMA status register FA6AH - - - - - | - RXLOSS | UR4RIF XXXX,XX00
DMA_URAR_AMT UR4R_DMA total bytes to be FA6BH 0000,0000
transferred
DMA_UR4R_DONE tJyT:SR—DMA transfer - completed FAG6CH 0000,0000
DMA_UR4R_TXAH LJyT:R—DMA send address high FA6DH 0000,0000
DMA_URAR_TXAL tL)Jny:R_DMA send address low FAGEH 0000,0000
DMA_LCM_CFG  |LCM_DMA configuration register FA70H LCMIE - - - LCMIP[1:0] LCMPTY][1:0] 0xxx,0000
DMA_LCM_CR LCM_DMA control register FA71H ENLCM TRIGWC | TRIGWD TRIGRC TRIGRD | - - [ - 0000,0xxx
DMA_LCM_STA  |LCM_DMA status register FAT2H - - - - - - TXOVW | LCMIF XXXX,XX00
DMA_LCM_AMT LCM_DMA total bytes to be FA73H 0000,0000
transferred
DMA_LCM_DONE tyCIgQ—DMA transfer - completed FA74H 0000,0000
DMA LeM_TXAH  |LCM_DMA send address high byte| FA75H 0000,0000
DMA LCM_TXAL  [LCM_DMA send address low byte FA76H 0000,0000
DMA LCM RXAH  |LCM_DMA receive address high| FA77H 0000,0000
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Il;ych/I_DMA receive address low FA78H 0000,0000

DMA_LCM_RXAL

Note: The meaning of the initial value of the special function register:

0: The initial value is 0;

1: The initial value is 1;

n: The initial value is related to the hardware options when the ISP downloads;
X: This bit does not exist, the initial value is undefined.
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9 1/0O Ports

Product line Maximum 1/O lines
STC8H1KO08 family 17
STC8H1K28 family 29

STC8H3K64S4 family 45
STC8H3K64S2 family 45
STC8H8K64U family 60
STC8H2K64T family 44
STC8H4K64TLR family 44
STC8H4K64TLCD family 60
STC8H4K64LCD family 61

There are 4 modes for all GPIOs of STC8H series MCU, 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 using software.

Note: All 1/O ports except for P3.0 and P3.1 are in high-impedance input state after power-on.
You must set the I/0 port mode before using it.

9.1 Registers Related to I/O

Bit Address and Symbol

Symbol Description Address B7 B6 B5 B4 B3 B2 Bl B0 Reset value
PO Port 0 80H PO7 P06 P05 P04 P03 P02 P01 P00 1111,1111
P1 Port 1 90H P17 P16 P15 P14 P13 P12 P11 P10 11111111
P2 Port 2 AOH p27 P26 P25 P24 P23 P22 P21 P20 1111,1111
P3 Port 3 BOH P37 P36 P35 P34 P33 P32 P31 P30 1111,1111
P4 Port 4 COH P47 P46 P45 P44 P43 P42 P41 P40 1111,1111
P5 Port 5 C8H - - P55 P54 P53 P52 P51 P50 xx11,1111
P6 Port 6 E8H P67 P66 P65 P64 P63 P62 P61 P60 1111,1111
P7 Port 7 F8H P77 P76 P75 P74 P73 P72 P71 P70 1111,1111

POM1 Port 0 mode register 1 93H PO7M1 PO6M1 PO5M1 P04M1 PO3M1 P02M1 PO1M1 POOM1 1111,1111
POMO Port 0 mode register 0 94H PO7MO PO6MO PO5MO P04MO PO3MO P02MO PO1MO POOMO | 0000,0000
P1M1 Port 1 mode register 1 91H P17M1 P16M1 P15M1 P14M1 P13M1 P12M1 P11M1 P10M1 1111,1111
P1MO Port 1 mode register 0 92H P17M0O P16MO P15M0 P14M0O P13M0 P12M0 P11MO0 P10MO 0000,0000
P2M1 Port 2 mode register 1 95H P27M1 P26M1 P25M1 P24M1 P23M1 P22M1 P21M1 P20M1 1111,1111
P2MO Port 2 mode register 0 96H P27M0O P26M0 P25M0 P24M0O P23M0 P22M0 P21MO P20MO0 0000,0000
P3M1 Port 3 mode register 1 B1H P37M1 P36M1 P35M1 P34M1 P33M1 P32M1 P31M1 P30M1 n111,1100
P3MO0 Port 3 mode register 0 B2H P37M0 P36M0 P35M0 P34M0 P33M0 P32M0 P31M0 P30M0 | n000,0000
P4AM1 Port 4 mode register 1 B3H P47TM1 P46M1 P45M1 P44M1 P43M1 P42M1 P41M1 P40M1 1111,1111
P4MO Port 4 mode register 0 B4H P47M0 P46M0 P45M0 P44M0 P43M0 P42M0 P41M0 P40MO | 0000,0000
P5M1 Port 5 mode register 1 C9H - - P55M1 P54M1 P53M1 P52M1 P51M1 P50M1 xx11,1111
P5SMO Port 5 mode register 0 CAH - - P55M0 P54MO | P53MO | P52M0 | P51MO P50MO | xx00,0000
P6M1 P6 mode registe 1 CBH P67M1 P66M1 P65M1 P64M1 P63M1 P62M1 P61M1 P60M1 | 0000,0000
P6MO P6 mode registe 0 CCH P67M0 P66MO P65M0 P64M0O P63M0 P62M0 P61MO P60MO | 0000,0000
P7M1 P7 mode registe 1 E1H P77M1 P76M1 P75M1 P74M1 P73M1 P72M1 P71M1 P70M1 0000,0000
P7MO0 P7 mode registe 0 E2H P77M0 P76M0 P75M0 P74M0 P73M0 P72M0 P71M0 P70M0 | 0000,0000
. Bit Address and Symbol Reset
Symbol Description Address B7 B6 BS B4 B3 B2 Bl B0 -
POPU PO Pull-up resistor control register | FE10H PO7PU PO6PU PO5PU P04PU PO3PU P02PU P0O1PU POOPU | 0000,0000
P1PU P1 Pull-up resistor control register | FE11H P17PU P16PU P15PU P14PU P13PU P12PU P11PU P10PU | 0000,0000
P2PU P2 Pull-up resistor control register | FE12H P27PU P26PU P25PU P24PU P23PU P22PU P21PU P20PU 0000,0000
P3PU P3 Pull-up resistor control register | FE13H P37PU P36PU P35PU P34PU P33PU P32PU P31PU P30PU | 0000,0000
P4PU P4 Pull-up resistor control register | FE14H P47PU P46PU P45PU P44PU P43PU P42PU P41PU P40PU | 0000,0000
P5PU P5 Pull-up resistor control register | FE15H - - P55PU P54PU P53PU P52PU P51PU P50PU | xx00,0000
P6PU P6 Pull-up resistor control register | FE16H P67PU P66PU P65PU P64PU P63PU P62PU P61PU P60PU | 0000,0000
P7PU P7 Pull-up resistor control register | FE17H P77PU P76PU P75PU P74PU P73PU P72PU P71PU P70PU | 0000,0000

PONCS PO Schmitt trigger control register | FE18H | PO7NCS | PO6NCS | POSNCS | PO4NCS | PO3NCS | P0O2NCS | POINCS | POONCS | 0000,0000

PINCS P1 Schmitt trigger control registe | FE19H | P17NCS P16NCS P15NCS P14NCS | P13NCS | P12NCS P1INCS P10NCS | 0000,0000

P2NCS P2 Schmitt trigger control registe | FELIAH | P27NCS | P26NCS | P25NCS | P24NCS | P23NCS | P22NCS | P2INCS | P20NCS | 0000,0000

P3NCS P3 Schmitt trigger control registe | FEIBH | P37NCS P36NCS P35NCS P34NCS P33NCS P32NCS P31INCS P30NCS | 0000,0000

PANCS P4 Schmitt trigger control registe | FEICH | P47NCS P46NCS P45NCS P44NCS | P43NCS | P42NCS | P41INCS P40NCS | 0000,0000

P5NCS P5 Schmitt trigger control registe | FEIDH - - P55NCS | P54NCS | P53NCS | P52NCS | P5INCS | P50NCS | xx00,0000

P6NCS P6 Schmitt trigger control registe | FEIEH | P67NCS | P66NCS | P65NCS | P64NCS | P63NCS | P62NCS | P6INCS | P6ONCS |0000,0000

P7NCS P7 Schmitt trigger control registe | FEIFH | P77NCS | P76NCS | P75NCS | P74NCS | P73NCS | P72NCS | P7INCS | P70NCS |0000,0000

POSR Port0 Level Shift Rate Register FE20H PO7SR PO6SR PO5SR PO4SR PO3SR PO2SR PO1SR POOSR | 1111,1111
P1SR Portl Level Shift Rate Register FE21H P17SR P16SR P15SR P14SR P13SR P12SR P11SR P10SR 1111,1111
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P2SR Port2 Level Shift Rate Register FE22H P27SR P26SR P25SR P24SR P23SR P22SR P21SR P20SR 1111,1111
P3SR Port3 Level Shift Rate Register | FE23H | P37SR P36SR P35SR P34SR P33SR P32SR P31SR P30SR [ 1111,1111
P4SR Port4 Level Shift Rate Register FE24H P47SR P46SR P45SR P44SR P43SR P42SR P41SR P40SR 1111,1111
P5SR Port5 Level Shift Rate Register FE25H - - - P54SR P53SR P52SR P51SR P50SR xx11,1111
PESR Port6 Level Shift Rate Register | FE26H | P67SR_| P66SR_| P65SR | P64SR_| P63SR | P62SR_| P6ISR | P60SR | 11111111
P7SR Port7 Level Shift Rate Register | FE27H | P77SR_| P76SR_| P75SR | P74SR_| P73SR_| P72SR | P7ISR | P70SR | 1111111
PODR PO Drive Current Control Register | FE28H PO7DR PO6DR PO5DR P04DR PO3DR PO2DR PO1DR POODR 1111,1111
PIDR P1 Drive Current Control Register | FE29H | P17DR P16DR P15DR P14DR P13DR P12DR P11DR PI0DR [ 1111,1111
P2DR P2 Drive Current Control Register | FE2AH P27DR P26DR P25DR P24DR P23DR P22DR P21DR P20DR 1111,1111
P3DR P3 Drive Current Control Register | FE2BH | P37DR P36DR P35DR P34DR P33DR P32DR P31DR P30DR [ 1111,1111
PADR P4 Drive Current Control Register | FE2CH PA7DR P46DR PA5SDR P44DR P43DR P42DR P4A1DR P40DR 1111,1111
P5DR P5 Drive Current Control Register | FE2DH - - P55DR P54DR P53DR P52DR P51DR P50DR xx11,1111
P6DR P6 Drive Current Control Register | FE2EH | P67DR P66DR P65DR P64DR P63DR P62DR P61DR P60DR | 11111111
P7DR P7 Drive Current Control Register | FE2FH | P77DR P76DR P75DR P74DR P73DR P72DR P71DR P70DR 1111,1111
POIE PO Input Enable Control Register FE30H PO7IE POGIE POSIE PO4IE PO3IE PO2IE POLIE POOIE 1111,1111
P1IE P1 Input Enable Control Register | FE31H | P17IE P16IE P151E P14IE P13IE P12IE P11IE PIOIE [ 1111,1111
P21E P2 Input Enable Control Register | FE32H P271E P261E P25IE P24IE P23IE P22IE P21IE P20IE 1111,1111
P3IE P3 Input Enable Control Register | FE33H | P37IE P36IE P351E P34IE P33IE P32IE P3LIE P30IE [ 1111,1111
P4IE P4 Input Enable Control Register FE34H P47IE P46IE P45IE P441E P43IE P42IE P41IE P40IE 1111,1111
P5IE P5 Input Enable Control Register | FE35H - - P551E P541E P53IE P521E P41IE P50I1E xx11,1111
P6IE P6 Input Enable Control Register | FE36H | P67IE P66IE P65IE P64IE P63IE P62IE P41IE P6OIE [ 1111,1111
P7IE P7 Input Enable Control Register FE37H P77IE P761E P75IE P741E P73IE P721E P41IE P70I1E 1111,1111
9.1.1 Port Data Register
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 P17 P1.6 P15 P1.4 P1.3 P1.2 P1.1 P1.0
P2 AOH P2.7 P2.6 P2.5 P2.4 P2.3 P2.2 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
Read and write port status
Write 0: Output low to port buffer.
Write 1: Output high to port buffer.
Read: Read the level on the port pin directly.
9.1.2 Ports Mode Registers
Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
POMO 94H PO7M1 PO6M1 PO5M1 P04M1 PO3M1 P02M1 PO1M1 POOM1
POM1 93H PO7MO PO6MO PO5MO P04MO PO3MO P02MO0 PO1MO POOMO
P1MO 92H P17M1 P16M1 P15M1 P14M1 P13M1 P12M1 P11M1 P10M1
P1M1 91H P17MO P16MO P15M0 P14MO P13MO P12M0 P11MO P10MO
P2MO 96H P27M1 P26M1 P25M1 P24M1 P23M1 P22M1 P21M1 P20M1
P2M1 95H P27MO0 P26MO P25M0 P24M0 P23MO0 P22M0 P21MO P20MO
P3MO B2H P37TM1 P36M1 P35M1 P34M1 P33M1 P32M1 P31M1 P30M1
P3M1 B1H P37MO0 P36MO P35M0 P34MO0 P33MO0 P32M0 P31MO0 P30MO
P4MO B4H P47M1 P46M1 P45M1 P44M1 P43M1 P42M1 P41M1 P40M1
P4M1 B3H P47M0 P46MO P45M0 P44M0 P43MO P42M0 P41MO P40MO
P5MO CAH - - P55M1 P54M1 P53M1 P52M1 P51M1 P50M1
P5M1 C9H - - P55M0 P54MO0 P53MO0 P52M0 P51MO0 P50MO
P6MO CCH P67MO P66MO P65MO0 P64MO P63MO P62M0 P61MO P6OMO
P6M1 CBH P67M1 P66M1 P65M1 P64M1 P63M1 P62M1 P61M1 P60M1
P7MO E2H P77M0 P76MO P75M0 P74M0 P73MO P72M0 P71M0 P70MO
P7M1 E1H P77TM1 P76M1 P75M1 P74M1 P73M1 P72M1 P71M1 P70M1
Configure the mode of the ports as shown below.
PnM1.x PnM0.x Pn.x mode
0 0 quasi bidirectional mode
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0 1 push-pull output mode
0 high-impedance input mode
1 1 open drain mode

Note: When an 1/O port is selected as the ADC input channel, the PxM0/PxM1 register must be set to set the 1/0O port
mode to input mode. In addition, if the ADC channel still needs to be enabled after the MCU enters the power-down
mode/clock stop mode, you need to set the PxIE register to close the digital input to ensure that there will be no
additional power consumption.

9.1.3 Pull-up Resistor Control Registers

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
POPU FE10H PO7PU PO6PU PO5PU P04PU PO3PU P0O2PU PO1PU POOPU
P1PU FE11H P17PU P16PU P15PU P14PU P13PU P12PU P11PU P10PU
P2PU FE12H P27PU P26PU P25PU P24PU P23PU P22PU P21PU P20PU
P3PU FE13H P37PU P36PU P35PU P34PU P33PU P32PU P31PU P30PU
P4PU FE14H P47PU P46PU P45PU P44PU P43PU P42PU P41PU P40PU
P5PU FE15H - - P55PU P54PU P53PU P52PU P51PU P50PU
P6PU FE16H P67PU P66PU P65PU P64PU P63PU P62PU P61PU P60PU
P7PU FE17H P77PU P76PU P75PU P74PU P73PU P72PU P71PU P70PU

Internal 4.1K pull-up resistor control bit. (Note: The pull-up resistors on the P3.0 and P3.1 ports may be slightly smaller.)

0: Disable 4.1K pull-up resistor inside the port
1: Enable 4.1K pull-up resistor inside the port

9.1.4 Schmitt Trigger Control Registers

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
PONCS FE18H PO7NCS | POBNCS | POSNCS | PO4NCS | PO3NCS | PO2NCS | POINCS | POONCS
PINCS FE19H P17NCS | P16NCS | P15NCS | P14NCS | P13NCS | P12NCS | P1INCS | P10ONCS
P2NCS FE1AH P27NCS | P26NCS | P25NCS | P24NCS | P23NCS | P22NCS | P2INCS | P20NCS
P3NCS FE1BH P37NCS | P36NCS | P35NCS | P34NCS | P33NCS | P32NCS | P3INCS | P30NCS
PANCS FELICH P47NCS | P46NCS | P45NCS | P44NCS | P43NCS | P42NCS | P4INCS | P4ONCS
P5NCS FE1DH - - P55NCS | P54NCS | P53NCS | P52NCS | P5INCS | P50NCS
P6NCS FE1EH P67NCS | P66NCS | P65NCS | P64NCS | P63NCS | P62NCS | PBINCS | P6ONCS
P7NCS FEL1FH P77NCS | P76NCS | P75NCS | P74NCS | P73NCS | P72NCS | P7INCS | P70NCS
Schmitt trigger control bit:
0: Enable schmitt trigger function on the port. (Schmitt trigger is enabled by default after power-on reset.)
1: Disable schmitt trigger function on the port.
9.1.5 Level Shifting Speed Control Registers
Reset
Symbol Address B7 B6 B5 B4 B3 B2 B1 BO value
POSR FE20H PO7SR PO6SR PO5SR P04SR PO3SR PO2SR POISR | POOSR | 1111,1111
P1SR FE21H P17SR P16SR P15SR P14SR P13SR P12SR P11SR | P10SR | 1111,1111
P2SR FE22H P27SR P26SR P25SR P24SR P23SR P22SR P21SR | P20SR | 1111,1111
P3SR FE23H P37SR P36SR P35SR P34SR P33SR P32SR P31SR | P30SR | 1111,1111
P4SR FE24H P47SR P46SR P45SR P44SR P43SR P42SR P41SR | P40SR | 1111,1111
P5SR FE25H - - P55SR P54SR P53SR P52SR P51SR | P50SR | xx11,1111
P6SR FE26H P57SR P66SR P65SR P64SR P63SR P62SR P61SR | P6OSR | 11111111
P7SR FE27H P77SR P76SR P75SR P74SR P73SR P72SR P71SR | P70SR | 1111,1111

Level shifting speed control bits:

0: Fast level shifting, and the corresponding up and down impact will be relatively large.
1: Slow level shifting, and the corresponding up and down impact will be relatively small.
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9.1.6 Drive Current Control Registers

R
Symbol Address | B7 B6 B5 B4 B3 B2 B1 BO V;fue;
PODR FE28H PO7DR PO6DR PO5DR PO4DR PO3DR P02DR PO1DR POODR 1111,1111
P1DR FE29H P17DR P16DR P15DR P14DR P13DR P12DR P11DR P10DR 1111,1111
P2DR FE2AH P27DR P26DR P25DR P24DR P23DR P22DR P21DR P20DR 1111,1111
P3DR FE2BH P37DR P36DR P35DR P34DR P33DR P32DR P31DR P30DR 1111,1111
P4DR FE2CH P47DR P46DR P45DR P44DR P43DR P42DR P41DR P40DR 1111,1111
P5DR FE2DH - P55DR P54DR P53DR P52DR P51DR P50DR | xx11,1111
P6DR FE2EH P67DR P66DR P65DR P64DR P63DR P62DR P61DR P60DR 1111,1111
P7DR FE2FH P77DR P76DR P75DR P74DR P73DR P72DR P71DR P70DR 1111,1111
Drive capability control bit:
0: Enhanced drive ability
1: General drive ability
9.1.7 Port digital signal input enable control register (PxIE)
Symbol| Address B7 B6 B5 B4 B3 B2 B1 BO
POIE] FE30H PO7IE POGIE PO5IE PO4IE PO3IE PO2IE P11IE POOIE
P1IE FE31H P171E P161E P151E P141E P13IE P12IE P11IE P10IE
P2IE] FE32H P271E P26I1E P25IE P24IE P23IE P22IE P21IE P20IE
P3IE] FE33H P37IE P36IE P35IE P34IE P33IE P32IE P31IE P30IE
P4IE FE34H P471E P46I1E P451E P441E P43IE P42IE P41I1E P40IE
P5IE FE35H - - P551E P541E P53IE P52IE P41I1E P50IE
P6IE FE36H P67I1E P661E P65IE P641E P63IE P62IE P41I1E P60IE
P7IE FE37H P771E P761E P751E P741E P73IE P72IE P41I1E P701E

Digital signal input enable control:

0: Disable digital signal input. If the 1/O is used as an analog port such as a comparator input port, ADC input port, touch
key input port or external crystal oscillator input pin, it must be set to 0 before entering the clock stop mode, otherwise there
will be additional power consumption.

1: Enable digital signal input. If the 1/0O is used as a digital port, it must be set to 1, otherwise the MCU cannot read the level
of the external port.

Special attention: For MCU with RTC function, when the clock source of RTC selects an external 32.768K crystal
oscillator, it is necessary to close the digital channels of pins P1.6 and P1.7 which are connected with the crystal oscillator.
Otherwise there will be additional leakage. (Set both bits 6 and 7 of register P1IE to 0 to close the digital channels of P1.6

and P1.7)
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9.2 Configure 1/O Ports

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:

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

I R

POMO 7 6 5 4 3 2 1 0

POM1 7 6 5 4 3 2 1 0

et

Configure PO.6 configure P0.4  configure P0.2 Configure PO.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 1/0O lines configuration method is similar.

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

PnM1 PnMO 1/O ports Mode
0 0 Quasi bidirectional (traditional 8051 1/O port, weak pull-up)
Sink Current up to 20mA , Pull-up Current is 270~150pA (manufacturing error may be exist)
0 1 Push-pull output (strong pull-up output, current can be up to 20mA, resistors should be used to
0 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/O 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 /0O mode above, such as 1KQ, 5609, 472Q, etc. But the working current of the whole chip is
recommended not to exceed 70mA, that is, the current flowing in from Vcc is not recommended to exceed 70mA, the current
flowing from Gnd is not to exceed 70mA, and the overall current flowing infout of it is not recommended to exceed 70mA.

9.3 1/0 Ports Structure
9.3.1 Quasi-Bidirectional 1/O (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 has strong driving capability and able to sink a considerable current. There are three pull-up
transistors in the quasi-bidirectional output to adapt different needs.

One of the three pull-up transistors, called “weak pull-up”, is turned on when the port register is logic “1” and the pin

-299 -




STC8H Series Manual

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 5uA.

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 Schmitt 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:

VCC VCC VvCC

2 clocks
delay

,_| Port
Pin

Port latch data«Do o

Input Data
interference suppression

9.3.2 Push-Pull Output

The pull-down structure of the strong push-pull output mode is the same as the pull-down structure 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.

The structure of strong push-pull pin configuration is shown below:

VCC
—# QStrong
Port latch data «b—« . por
—

Input Data o@

interference suppression

9.3.3 High Impedance Input

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

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

Input data <] < Por

interference suppression

9.3.4 Open-Drain Output

The open-drain mode can be used for both reading external status and 300utputting high or low level. To read the
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external state correctly or output a high level, the external pull-up resistor should be connected.

All pull-up transistors are turned off in the open-drain output configuration when the port latch is logic “0”. There must
be an external pull-up resistor 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 1/0 port pin can read the external state if the external pull-up resistor is
connected, and the open-drain mode 1/O port pin can be used as input mode. The pull-down structure in this way is the same
as quasi-bidirectional mode.

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

The structure of open drain port configuration is shown below:

Port
Pin

Port latch data %—(
Input data o]

interference suppression

9.3.5 4.1K Pull-up Resistor

A pull-up resistor of approximately 4.1K can be enabled internally in all I/O ports of the STC8 series (due to
manufacturing errors, the range of the pull-up resistor may be 3K to 5K).

VCC VCC VCC VCC

4.1K Pull-up resistor

2 clocks
dela
y Port
| Pin
Port latch dataﬁ>o . . |
PxPU control bit% o
Input Data
interference suppression
Pull-up Resistor Control Registers
Symbol Address B7 B6 B5 B4 B3 B2 Bl BO

POPU FE10H PO7PU PO6PU PO5PU P04PU PO3PU P02PU PO1PU POOPU
P1PU FE11H P17PU P16PU P15PU P14PU P13PU P12PU P11PU P10PU
P2PU FE12H P27PU P26PU P25PU P24PU P23PU P22PU P21PU P20PU
P3PU FE13H P37PU P36PU P35PU P34PU P33PU P32PU P31PU P30PU
P4PU FE14H P47PU P46PU P45PU P44PU P43PU P42PU P41PU P40PU
P5PU FE15H - - - P54PU P53PU P52PU P51PU P50PU
P6PU FE16H P67PU P66PU P65PU P64PU P63PU P62PU P61PU P60PU
P7PU FE17H P77PU P76PU P75PU P74PU P73PU P72PU P71PU P70PU

Internal 4.1K pull-up resistor control bit (Note: The pull-up resistors on the P3.0 and P3.1 ports may be slightly smaller)

0: Disable 4.1K pull-up resistor inside the port
1: Enable 4.1K pull-up resistor inside the port

9.3.6 How to set the external output speed of the 1/O port

When users need the 1/O port to output a faster frequency, they can increase the /O port drive current and increase the I/O port level
conversion speed to increase the 1/O port output speed.
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Setting the PxSR register can be used to control the I/O port level conversion speed. When it is set to 0, the corresponding I/O port is
fast flipping, and when it is set to 1, it is slow flipping.

Set the PXDR register, which can be used to control the drive current of the 1/O port. When set to 1, I/O output is general drive current,
and when set to O, it is strong drive current.

9.3.7 How to set 1/O port current drive capability

If you need to change the current drive capability of the 1/0 port, you can do so by setting the PXDR register

Set the PxDR register, which can be used to control the drive current of the I/O port. When set to 1, I/O output is general
drive current, when set to 0, it is strong drive current

9.3.8 How to reduce the external radiation of 1/O ports

Because the PxSR register is set, it can be used to control the 1/0 port level conversion speed, and the PXDR register can be used to control
the 1/0 port drive current.

When the external radiation of the 1/0 port needs to be reduced, the PxSR register needs to be set to 1 to reduce the 1/O port level conversion
speed, and the PxDR register needs to be set to 1 to reduce the I/O drive current, and finally reduce | /O port external radiation
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9.4 Example Routines

9.4.1 Port Mode Setting

C language code

//Operating frequency for test is 11.0592MHz

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

sfr POMO
sfr POM1
sfr P1MO
sfr PiM1
sfr P2MO0
sfr P2M1
sfr P3MO
sfr P3M1
sfr P4MO
sfr P4M1
sfr P5MO0
sfr P5M1
sfr P6MO
sfr P6M1
sfr P7MO
sfr P7TM1
void main()
{
POMO = 0x00;
POM1 = 0x00;
P1MO = 0xff;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = Oxff;
P3MO = Oxff;
P3M1 = 0xff;
while (1);
}

0x94;
0x93;
0x92;
0x91;
0x96;
0x95;
0xbh2;
0xb1;
0xb4;
0xb3;
Oxca;
0xc9;
oxcc;
Oxcb;
0xe2;
Oxel;

//Set P0.0 ~ P0.7 as bidirectional port mode
//Set P1.0 ~ P1.7 as push-pull output mode
//Set P2.0 ~ P2.7 as high impedance input mode

//Set P3.0 ~ P3.7 as open-drain mode

Assembly code

;Operating frequency for test is 11.0592MHz

POMO
POM1
P1MO
P1M1
P2MO
P2M1
P3MO
P3M1
P4MO
P4M1
P5MO
P5M1
P6MO

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

094H
093H
092H
091H
096H
095H
0B2H
0B1H
0B4H
0B3H
0CAH
0C9H
0CCH
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P6M1
P7MO
P7M1

MAIN:

DATA
DATA
DATA

ORG
LIMP

ORG

MOV

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

JMP

END

0CBH
OE2H
OE1H

0000H
MAIN

0100H

SP, #5FH

POMO,#00H
POM1,#00H
P1MO,#0FFH
P1M1,#00H
P2M0,#00H
P2M1#0FFH
P3MO,#0FFH
P3M1#0FFH

$

;Set P0.0 ~ P0.7 as bidirectional port mode
;Set P1.0 ~ P1.7 as push-pull output mode
;Set P2.0 ~ P2.7 as high impedance input mode

;Set P3.0 ~ P3.7 as open-drain mode

9.4.2 Reading and Writing Operation of Bidirection Port

C language code

//Operating frequency for test is 11.0592MHz

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

sfr POMO
sfr POM1
sfr POM1
sfr POMO
sfr PiM1
sfr P1IMO
sfr P2M1
sfr P2MO
sfr P3M1
sfr P3MO
sfr P4M1
sfr P4MO
sfr P5M1
sfr P5MO
shit P00
void main()
{
POMO = 0x00;
POM1 = 0x00;
P1MO0 = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;

0x94;
0x93;
0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;
PONO;
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P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

POMO = 0x00;
POM1 = 0x00;

P00 =1;
P00 =0;

P00 = 1;
_hop_();

_hop_();
CY = P0O;

while (1);

//Set P0.0 ~ P0.7 as bidirectional port mode

//P0.0 output high level
//P0.0 output low level

//[Enable the internal weak pull-up resistor before reading the port
//Wait for two clocks

I

//Read port status

Assembly code

;Operating frequency for test is 11.0592MHz

POMO
POM1
POM1
POMO
P1M1
P1MO
P2M1
P2MO
P3M1
P3MO
P4M1
P4MO
P5M1
P5MO0

MAIN:

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

ORG
LIMP

ORG

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV

094H
093H
093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN

0100H

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

POMO,#00H
POM1,#00H

;Set P0.0 ~ P0.7 as bidirectional port mode
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SETB
CLR

SETB
NOP
NOP
MOV
JMP

END

P0.0
P0.0

P0.0

C,P0.0

;P0.0 output high level
;P0.0 output low level

;Enable the internal weak pull-up resistor before reading the port
;Wait for two clocks

;Read port status
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9.5 A Typical Circuit Controlled by Triode

VCC VCC

R1
10K(3.3K~10K)

R3

1/0 Pin

R2
15K (3.3K~15K) =

For pull-up control, it is recommended to add a pull-up resistor R1 (3.3K ~ 10K). If pull-up resistor R1 (3.3K ~ 10K) is not
connected, it is recommended that the value of R2 be above 15K, or use strong push-pull output mode.

9.6 Typical Control Circuit of LED

For Quasi-Bidirectional (weak pull-up) 1/0O, you can drive the light-emitting diode using sink current mode, where the current
limiting resistance should be greater than 1K oms, preferably not less than 470Q.

1K
"R
1/0 Pin IXI—H—:I—{VCC
For push-pull (strong pull-up ) 1/0, you can drive the light-emitting diode with pull current mode.

1K
AR

o pin X—PH—=——
9.7 Interconnection of 3V/5V Devices in Mixed Voltage Power Supply

System

When STC's 5V microcontroller is connected to a 3.3V device, the corresponding 1/0 port of the 5V microcontroller can be
connected with a 330Q current limiting resistor to the 3.3V device I/O port in order to prevent the 3.3V device from withstanding
5V. The 1/0O port of the microcontroller is set to open-drain mode, and the internal pull-up resistor is disconnected. The
corresponding 3.3V device 1/O port is connected to 3.3V via with a 10K pull-up resistor. Then the high level is 3.3V, and the low
level is OV.

3.3V
10K
5V 330Q 3.3v
microcontroller —1 device
1/0 Pin IXI EX| 1/0 Pin

When STC's 3V microcontroller is connected to a 5V device and the corresponding 1/O port is used as an input, an isolation
diode can be connected in series to the 1/0 port to isolate the high voltage part in order to prevent the 3V microcontroller from
bearing 5V. When the external signal voltage is higher than the microcontroller operating voltage, the isolation diode will cutoff,
the state of the read 1/0 port is high because the 1/0 port is pulled up to a high level internally. When the external signal voltage is
low, the isolation diode will turn on and the 1/0 port is clamped at 0.7V. The microcontroller reads 1/0O port low status as the
voltage is less than 0.8V.

Microcontroller N E>_(ternal
I/0 Pin |E 2 input
signal

When STC's 3V microcontroller is connected to a 5V device and the corresponding 1/0 port is used as an output, it can be
isolated with an NPN transistor in order to prevent the 3V microcontroller from bearing 5V. The circuit is as follows.
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5V
10K
1/0 Pin 5V
device
1/0 Pin
2K

9.8 Make 1/0 Port Output Low When Power on Reset

The general 1/0 port which is a weak pull-up (quasi-bidirectional) port will output high level when the traditional 8051
microcontroller is powered on and reset. Many practical applications require that certain 1/O ports be low level output when
powered on, otherwise the system (such as the motor) controlled by the microcontroller will malfunction. The STC
microcontroller’s I/O ports have weak pull-up output mode and strong push-pull output mode, which can easily solve this problem.

Now you can connect a pull-down resistor (1K, 2K or 3K) to the 1/0 port of STC microcontroller. The /O port of the
microcontroller is internal weak pull-up (quasi-bidirectional)/high-level output when the microcontroller is powered on reset. It
cannot be pulled high because the internal pull-up capability is limited and the external pull-down resistor is small. Therefore the
1/0 port is externally low when power is reset. If you want to drive this 1/O port to a high level, you can set this I/O port in strong
push-pull output mode, under this circumstance, the 1/0 port drive current can reach 20mA, so the port can be definitely driven
high.

Greater than 470 Q

1/0 Pin Xl____:

This resistor is optional

1K/2K/3K

——1—¢
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9.9 Circuit Diagram of Driving 8 Digital LEDs using 74HC595

COMT
COM6
5 J TAHC595 3R Zh8 N KL Z;:S
SR (I ST BRECERAF, A o505t e ks <5 —
(R B/ Bt ) :
5 I—h. ¥ 41 2000
—— 07 VssS % B R40_ 20002
\‘DD’_JI{—O s'«:::RK 32 Cous COMS
B & e COM? ™ l ulo
—id CO! A .
('()M',I :: E:,R §; &)p ';! :. E_ eg =l o ED4_HSA _,_,— = :".‘_ o o ED4_HSA
i Ea = s - ¥ 2
vbh O [—1—COM2 — _ _ = ? -

TAHCS95-S0P16

b I I I I I I I I I I I I

(6] (o] (o] (o] (o] (@] O (@]
- - w 2 - - 0 2
U6 ["' = «] = =] ] < =T ] =] =] v <
9 o7 S i
HCS95-SRCLK \‘.DL‘: h v(;?! Z :1: £ R
HCS9S-RCLK. e g‘: 3 D R3S 2000
HCS95-SER “} i §2 b 1'; u__ R37 2000
vnm—l—“‘ Voo Qi 5 ¢ B
f"m" TAHCS95-S0P16 G R3S 2000
=r COME
~  74HCS595 (SOP164 %) 1) —
ZH{rfs HRMB 0.270. :
A/
RxD3/ADO/P0.0 1 40 [ P4.5/ALE/CCPS

TxD3/AD/PO.1 ]2 39 [ P2T/AIS/ICCP2 3

RxD4/AD2/P02 [—]3 = 38 [ P2.6/A14/CCP1_3

TxD4/AD3/P0.3 4 ) 37 I P2.5/A13/CCPO_3

T4CLKO/AD4/PO.4 []5 —_— 36 ] P2.4/A12/ECI_3/SS_2

T4/ADS/P0.5 6 - 35 [ P2.3/A11/MOSI_2

T3CLKO/AD6/PO.6 7 NG 34 [ P2.2/A10MISO 2

TI/AD7/P0.7 |8 =] 33 [JP2.I/AY/SCLK 2

RxD2/CCPI/ADCOP1.0 ]9 32 [ P2.O/AR/RSTOUT_LOW
TxD2/CCPO/ADC1/P1.1 10 31 [1P4.4/RD/CCP4
“MP+/EC] 2/P1.2 W
Hesos.ser | CMPHECUSS/ADC2/P12 [ 11 30P42WRICCR

MOSIADC3/P1.3 []12
CMP-/MISO/ADC4/P1.4 ] 13
SCLK/ADCS/P1.s ] 14
XTAL2/RxD_3/ADC6/P1.6 (] 15
XTALI/TxD_3/ADC7/P1.7[]16

SS_3/MCLKO/RST/P5.4 17

29 I P4.1/MISO 3
28 [ P3.7/INT3/TxD_2/CCP2/CCP2 2
[ 1P3.6/INT2/RxD_2/CCP1_2

26 [ P3.5/TI/TOCLKO/CCPO_2

25 [ P34/TO/TICLKO/EC]_2

24 [JP33/NTI

HC595-SRCLK

O/1, 8¢

Vee[]18 23 [JP3.2/INTO
P55 19 22 P3.1/TXDIT2
Gnd []20 21 [ P3.0/RxD/INT4/T2CLKO
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9.10 Digital LEDs Driven Directly by 1/O Port Circuit

O rowvanaisns N COPS/ALE/PA.S
] ro.vanimos cepz_varsm2 [5a] :::
o 2anzmens COPI_SAIAP26 P
] #o-vapvTana cep_var2s[37]  wo
Crovansmsciko SS_YECI_VAI12P2A4 :::
[Z POSIADST MOSI_VAILP23 E 1o
[roaanaTiciko MISO_2ATONP22 aa —¢
o vanam SCLK_2A%P2.1 R (2] [RIf (R4 IS IR RT) R [ 4700%*8
] wancooce iman? RSTOUT_LOW/ASP20 [32] J ol o] ol o rl o &
v vanciocromm copaRDPA [3T]
O] 2apcassec cerywrpa2 [ 30 B B B B
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an 47 AT 471
[E] 71 wADCARAD_VXTAL2  CCPO_YTOCLROTIPYS [T0]
€]t #ADCIAND_YXTALL  ECLUTICLKOVTOVPA W W0 W
T |ps ARSTAMCLEQY NTUP33 2 : =
% x::nsrw LEVSS_3 ::L:n |"/0 |I ] ,J}f‘:i ljf;';ﬂ("'d{.‘ A3t
. oy = 14 M 20 o B
30 | Gind T2CLROMNTARNDPA 0 [ 21]

VO L ZhZAF SRS, #I%n:, ol — K S 5E—
MEESE P RIREL, (HAMCIhEE, @i LA
- AP 94 B ek # 2 B

/0 DEh&E B ahe
JCRH B #9424 i iR 14

Voo
) ————LEDI /1

o LED2 COM2ICOM3| COM

Vo 02/
(8]

p—v H.H.H.H.

10 —t:)—’:: : N
l,':() R7 c NG
10 —m——
vo —2E 4/ ™\
RY — e s N

10

, RIO— I /] N\
10
1o RII q N
vo —Ri2cmdos

R5-R1I2=1KQ \__/

9.11 LCD Segment LCD Driven Directly by 1/0 Port Circuit

An external LCD driver IC is needed when you design a product having segment LCD display requirement using MCU
without LCD driver is used, which will increase cost. In fact, many small projects, such as a large number of small
appliances, do not need to display a lot of segment codes. There are usually four 8 colons with a decimal point or clock: ":",
so if you use the 10 port to scan and display directly, it will reduce costs and work more reliably.

However, this solution is not suitable for driving too many segments (occupying too many 10s), and it is not suitable
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for very low power consumption occasions (driving will have hundreds of uA current).

The simple principle of segment code LCD driving is shown in Figure 1.

LCD is a special kind of liquid crystal. The arrangement direction of the crystal will be reversed under the action of an
electric field, which changes its light transmittance, so that the display content can be seen. LCD has a torsional voltage
threshold. The content will be displayed if the voltage across the LCD is higher than this threshold, and the content will not
be displayed if the voltage is lower than this threshold. There are usually 3 parameters in LCD: working voltage, DUTY
(corresponding to COM number) and BIAS (ie bias, corresponding threshold). For example, ‘3.0V, 1/4 DUTY, 1/3 BIAS’
means that the LCD display voltage is 3.0V, 4 COM, the threshold is about 1.5V. The content will be displayed if the
voltage across a certain LCD segment is 3.0V, and the content will not be displayed if the voltage is 1.0V. However, the
LCD's response to the driving voltage is not very sensitive. For example, the display may be faint if the voltage is 2V. This
is usually called a ‘ghost image’. Therefore, it is necessary to ensure that the voltage is larger than the threshold value if you
want to display something, and the voltage is smaller than the threshold value if you do not display anything.

Note: The LCD should be driven by AC, and DC voltage cannot be applied to the two ends of the LCD. Otherwise it
will be damaged for a long time DC applying. The average voltage of the driving voltage applied to the LCD must be 0.
Time-sharing is used to LCD. At any time, if one COM scan is valid, the other COM is invalid.

The scheme circuit for driving ‘1/4Duty, 1/ 2BIAS, 3V’ is shown in Figure 1. The scanning principle of LCD is shown
in Figure 3. The MCU works at 3.0V or 3.3V. Each COM is connected with a 20K resistor in series to a capacitor C1 aiming
to obtain the midpoint voltage of 1/2VDD after RC filtering. When it is the turn of a COM scan, the connected IO is set to
push-pull output mode, and the remaining COMs are set to high impedance. If the SEG connected to this COM is not used
to display, the SEG output is in phase with the COM, and if it is not used to display, it is inverted. After scanning is finished,
the 1/O corresponding to this COM is set to high impedance. Each COM is connected to the 1/2VDD voltage on the
capacitor C1 through a 20K resistor. The SEG outputs high or low level according to whether it is used to display or not.
The voltage applied to the LCD segment is +-VDD when displayed, and +-1/2VDD when not displayed, which can ensure
that the average DC voltage across the LCD is 0.

The circuit for driving the ‘1/4Duty, 1/3BIAS, 3V’ is shown in Figure 4. The scanning principle of LCD is shown in
Figure 5. The MCU works at 5V. The 10s connected to SEG output 1.5V and 3.5V through the resistor divider. The 10s
connected to COM output 0.5V, 2.5V (at high impedance), 4.5V. The common point of the voltage-dividing resistor is
connected to a capacitor C1 to abtain a mid-point voltage of 1/2VVDD after RC filtering. When it is the turn of a certain
COM scan, the 10 is set to push-pull output mode. If the SEG connected to this COM is not used to display, the SEG output
is in phase with COM, and if it is used to display, it is inverted. After scanning is finished, the 1/0 corresponding to this
COM s set to high impedance. This COM is connected to a 2.5V voltage through a 47K resistor. The SEG outputs high or
low level according to whether it is used to display or not. The voltage applied to the LCD is +-3.0V when displayed, and +-
1.0V when not displaying, which can meet the LCD scanning requirements.

When sleep of power saving is required, all 10s used to dirve COMs and SEGs output low level, and the extra current
will not appear in LCD drive part.
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Figure 1 Circuit for driving a ‘1/4Duty, 1/2BIAS, 3V’ LCD
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Figure 3 Principle of ‘1/4Duty, 1/2BIAS’ scanning
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Figure 4 Driving circuit of ‘1/4Duty, 1/3BIAS, 3V’ LCD
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Figure 5 Principle of ‘1/4Duty, 1/3BIAS’ scanning

A5V

COM A5 2 3 m

28V e

05V —d COMI

A5V —

COM2

25V

0.5V —

COM3
25V —
{115} "—
5V —
COM4
28V —df ——
nsy —
5V —
| | |
23y SEGn
LEV | | |
COM4 COM4
| F8% | FER | FEE | S5 | FEE | BF | FEE| @ |
| | | | | | | | |
Lot SEGRAT 9 S pi e
IV
1V —
COM-SEG oy
-1V —

B | pe—

For ease of use, the display contents are stored in display memory where each bit corresponds to the LCD segment one by
one, as shown in Figure 6.
Figure 6 LCD truth table and memory mapping table

LeDE B,
HMCU PIH P17 P16 P15 P14 P12 P12 P11 P10 P27 P26 P25 P24 P23 P22 P21 P20
LCD PIH 1 2 3 y 5 6 7 8 9 18 11 12 13 148 15 16

LCD PINH name SEG11 SEG18 SEG? SEGE SEGY SEG6 SEGS 3EGY SEG3 SEG2 SEG1 SEGO COM3 COM2 COM1 COM@
- 1D 2: 2D 2. aD 4: ub 4. 5D 5. 6D COM3

1E 1c 2 2¢ 3E 3C AHE 4C SE 5C  6E  6C COM2
16 1B 26 2B 3G 3B 4G 4B SC G5B 66 6B COH1
1F 1A 2F 2a 3F 30 A4 uwA SF 5A  6F 6A CoHe
LFsAE: |
B6 BS B4 B3 B2 B1 BO
buff[0]: - 1D 2: 2D 2. aD u: ub
buff[1]: 1E 1C 2E 2 3E ac uE ne
buff[2]: 16 1B 26 2B a6 3B uG uB
buff[3]: 1F 1A 2F 2A 3F 3n uF na
buff[4]: u. 5D 5. 6D - - - -
buff[5]: SE 5C 6E 60 - - - -
buff[6]: 56 5B 66 6B - - - -
buff[7]: SF A 6F 6n - - - -
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Figure 7: Driving effect photo
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Only two functions are required in the LCD scanning program:
1. LCD segment code scan function
void  LCD_scan(void)

The program calls this function at a certain interval, and it will display the contents of the LCD display buffer on the
LCD. It takes 8 calling cycles to scan all of them. The calling interval is generally 1~ 2ms. The scanning cycle is 8ms if 1ms
is used. The refresh rate is 125Hz.

2. LCD segment code display buffer loading function
void LCD_load(u8 n,u8 dat)

This function is used to put the displayed numbers or characters in the LCD display buffer. For example, LCD_load (1,6)
is to display the number 6 at the first digit position. It supports the display of 0 ~ 9, A~ F. You can add them by yourself if
you need other characters.

In addition, macros are used to display, extinguish, or flash colons or decimal points.

C language code

/ Function description
STC15 series of microcontrollers are used to test segment LCD driven by 1/O directly (6 8-word LCDs, 1/4 Dutys, 1/3 bias).
Time (hours, minutes and seconds) is displayed after power-on.

P3.2 is connected to ground via a switch to enter sleep or wake up.

/

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

typedef  unsigned char ug;
typedef  unsigned int uls;
typedef  unsigned long u32;

sfr AUXR = 0x8e;
sfr PAM1 = 0x91;
sfr PAMO = 0x92;
sfr P2M1 = 0x95;
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sfr P2MO = 0x96;

/ Local constant declaration
11059200L //Define the main clock

#define MAIN_Fosc

#define DIS_BLACK
#define DIS_
#define DIS_A
#define DIS_B
#define DIS_C
#define DIS_D
#define DIS_E
#define DIS_F

#define LCD_SET_DP2
#define LCD_CLR_DP2
#define LCD_FLASH_DP2

#define LCD_SET_DP4
#define LCD_CLR_DP4
#define LCD_FLASH_DP4

#define LCD_SET_2M
#define LCD_CLR_2M
#define LCD_FLASH_2M

#define LCD_SET_4M
#define LCD_CLR_4M
#define LCD_FLASH_4M

#define LCD_SET_DP5
#define LCD_CLR_DP5
#define LCD_FLASH_DP5

#define P1n_standard(bitn)
#define P1n_push_pull(bitn)
#define P1n_pure_input(bitn)
#define P1n_open_drain(bitn)

#define P2n_standard(bitn)
#define P2n_push_pull(bitn)
#define P2n_pure_input(bitn)
#define P2n_open_drain(bitn)

/ Local variable declaration

u8 cnt_500ms;

u8 second,minute,hour;
bit B_Second;

bit B_2ms;

u8 LCD_buff[8];

u8 scan_index;

/ Local function declaration

void LCD_load(u8 n,u8 dat);
void LCD_scan(void);

void LoadRTC(void);

void delay_ms(u8 ms);

/ main function

void main(void)

0x10

0x11

0x0A
0x0B
0x0C
0x0D
0x0E
O0x0F

LCD_buff[0] |= 0x08
LCD_buff[0] &= ~0x08
LCD_buff[0] A= 0x08

LCD_buff[4] |= 0x80
LCD_buff[4] &= ~0x80
LCD_buff[4] A= 0x80

LCD_buff[0] |= 0x20
LCD_buff[0] &= ~0x20
LCD_buff[0] A= 0x20

LCD_buff[0] |= 0x02
LCD_buff[0] &= ~0x02
LCD_buff[0] A= 0x02

LCD_buff[4] |= 0x20
LCD_buff[4] &= ~0x20
LCD_buff[4] A= 0x20

P1M1 &= ~(bitn), P1IMO &= ~(bitn)
P1M1 &= ~(bitn), P1MO |= (bitn)
P1M1 |= (bitn), P1IMO &= ~(bitn)
P1M1 |= (bitn), P1MO |= (bitn)

P2M1 &= ~(bitn), P2MO0 &= ~(bitn)
P2M1 &= ~(bitn), P2MO |= (bitn)
P2M1 |= (bitn), P2MO &= ~(bitn)
P2M1 |= (bitn), P2MO |= (bitn)
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u8 i

AUXR = 0x80;

TMOD = 0x00;

TLO = (65536 - (MAIN_Fosc / 500));

THO = (65536 - (MAIN_Fosc / 500)) >> 8;
TRO =1,

ETO=1;

EA=1,

for(i=0; i<8; i++) LCD_buff[i] = 0;
P2n_push_pull(0xf0);
P1n_push_pull(0xff);

LCD_SET_2M;
LCD_SET_4M;
LoadRTC();
while (1)
{
PCON |= 0x01;
_nop_();
_nop_();
_nop_();
if(B_2ms)
{
B 2ms =0;

if(++cnt_500ms >= 250)
{

cnt_500ms = 0;
/I LCD_FLASH_ 2M;
/I LCD_FLASH_4M;

B_Second = ~B_Second;
if(B_Second)

if(++hour >= 24) hour = 0;

{
if(++second >= 60)
{
second = 0;
if(++minute >= 60)
{
minute = 0;
}
}
LoadRTC();
}
}
if('"INTO)
{
LCD_CLR_2M;
LCD_CLR_4M;

LCD_load(1,DIS_BLACK);
LCD_load(2,DIS_BLACK);

LCD_load(3,0);

/nitialize LCD memory

/Isegment is set as push-pull output mode

/[Display hour-minute division interval:

//Display minute-second division interval:

/[Display time

//[Enter Idle mode, wake up and exit by Timer0O 2ms

/I2ms beat

/Ireach to 500ms

//Flashing hour-minute interval:

//Flashing minute-second interval:

/Ireach to 1 minute

/Ireach to 1 hour

/Ireach to 24 hours

/[Display time

/lkey is pressed, ready to sleep

/[Display hour-minute division interval:

//Display minute-second division interval:
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LCD_load(4,0x0F);
LCD_load(5,0x0F);
LCD_load(6,DIS_BLACK);

while('INTO) delay_ms(10);
delay_ms(50);
while('INTO) delay_ms(10);

TRO =0;
IEO=0;
EX0=1;
ITO=1;

P1n_push_pull(0xff);
P2n_push_pull(0xff);
P1=0;
P2 =0;

PCON |= 0x02;
_nop_();
_nop_();
_nop_();

LCD_SET _2M;
LCD_SET 4M;
LoadRTC();

//Waiting for the key to be released
//Waiting for the key to be released once more

I FETERT
IS8 O B i
/IINTO Enable
IIINTO R 857

llcom I seq £ A5%7H 0

/ISleep

/[Display hour-minute division interval:
//Display minute-second division interval:
/[Display time

TRO =1; //Open the timer
while('INTO) delay_ms(10); //Waiting for the key to be released
delay_ms(50);

while('INTO) delay_ms(10); /IWaiting for the key to be released once more

}

void delay_ms(u8 ms)

{
unsigned int i;
do{
i = MAIN_Fosc / 13000;
while(--i); I[14T per loop
Ywhile(--ms);
}

[RAFFF IS ARk * Timer(Q interrupt functign sk ok
void timer0_int (void) interrupt 1
{
LCD_scan();
B 2ms=1;
}

[rFFxFFHAAA xRk INTO interrupt function sk |
void INTO_int (void) interrupt 0
{
EX0=0;
IEO0 =0;
}
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void LCD_scan(void) //5us @22.1184MHZ
{

u8 code T_COM[4]={0x08,0x04,0x02,0x01};

u8 j;

j =scan_index >> 1;
P2n_pure_input(0x0f);  //All COM outputs are high impedance, and COM ” s voltage is the midpoint
if(scan_index & 1) /I Reverse scan
{
P1 =~LCD_buff[j];
P2 = ~(LCD_buff[j|4] & 0xf0);

}
else /I Normal phase scan
{
P1 = LCD_buff[j];
P2 = LCD_buff[j|4] & 0xf0;
}
P2n_push_pull(T_COM[j]); /IA COM is set as push-pull output mode
if(++scan_index >= 8) scan_index = 0;
}
/ Load display functions for numbers 1 to 6 /
void LCD_load(u8 n, u8 dat) /I nis the number, dat is the number to be displayed
{

u8 code t_display[]={ // Standard font
/10 1 2 3 456 7 8 9 ABCDEF
0x3F,0x06,0x5B,0x4F,0x66,0x6D,0x7D,0x07,0x7F,0x6F0x77,0x7C,0x39,0x5E,0x79,0x71,
/Iblack -
0x00,0x40

h

u8 code T_LCD_mask[4] = {~0xc0,~0x30,~0x0c,~0x03};

u8 code T_LCD_mask4[4] = {~0x40,~0x10,~0x04,~0x01};

us ik;

us *p;

if((n ==0) || (n > 6)) return;
i =t_display[dat];

if(n <=4) 111~4
{
n--;
p = LCD_buff;
}
else
{
n=n-5;
p = &LCD_buff[4];
}
k=0;
if(i & 0x08) k |= 0x40; 11D
*p = (*p & T_LCD_mask4[n]) | (k>>2*n);
p++;
k=0;
if(i & 0x04) k |= 0x40; /c
if(i & 0x10) k |= 0x80; IIE
*p = (*p & T_LCD_mask[n]) | (k>>2*n);
p++;
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k=0;

if(i & 0x02) k |= 0x40; 1B
if(i & 0x40) k |= 0x80; G
*p = (*p & T_LCD_mask[n]) | (k>>2*n);

p++;

k =0;

if(i & 0x01) k |= 0x40; 1A
if(i & 0x20) k |= 0x80; s
*p = (*p & T_LCD_mask[n]) | (k>>2*n);

/ Display time /
void LoadRTC(void)
{

LCD_load(1,hour/10);

LCD_load(2,hour%210);

LCD_load(3,minute/10);

LCD_load(4,minute%?10);

LCD_load(5,second/10);

LCD_load(6,second%10);

Assembly code

;STC8 series of microcontrollers are used to test segment LCD driven by 1/0 directly (6 8-word LCDs, 1/4 Dutys, 1/3 bias).
;Time (hours, minutes and seconds) is displayed after power-on.

POM1 DATA 0x93

POMO DATA 0x94
P1M1 DATA 0x91

P1MO DATA 0x92

P2M1 DATA 0x95
P2MO DATA 0x96
P3M1 DATA 0xB1
P3MO DATA 0xB2
PAM1 DATA 0xB3
PAMO DATA 0xB4
P5M1 DATA 0xC9
P5MO DATA 0xC

P6M1 DATA 0xCB
P6MO DATA 0xCC
P7M1 DATA OXE1
P7MO DATA OXE2
AUXR DATA OX8E
INT_ CLKO  DATA OX8F
IE2 DATA OXAF
P4 DATA 0xCO
T2H DATA 0xD6
ToL DATA 0xD7
DIS BLACK EQU 010H
DIS_ EQU 011H
DIS_A EQU 00AH
DIS B EQU 00BH
DIS_C EQU 00CH
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DIS_D EQU 00DH
DIS_E EQU 00EH
DIS_F EQU 00FH
B_2ms BIT 20H.0 ;2ms signal
B_Second BIT 20H.1 ;second signal
cnt_500ms DATA 30H
second DATA 31H
minute DATA 32H
hour DATA 33H
scan_index DATA 34H
LCD_buff DATA 40H ;40H~47H
ORG 0000H
LIMP F_Main
ORG 000BH
LIMP F_Timer0_Interrupt
ORG 0100H
F_Main:
CLR A
MOV P3M1, A ;Set as a quasi-bidirectional port
MOV P3MO, A
MOV P5M1, A ;Set as a quasi-bidirectional port
MOV P5MO, A
MOV P1M1, #0 ; segments are set as push-pull output mode
MOV P1MO, #0ffh
ANL P2M1, #NOT 0fOh ; segments are set as push-pull output mode
ORL P2MO, #0fOh
ORL P2M1, #00fH ; All COM outputs are high impedance, and COM s voltage is the midpoint
ANL P2MO, #0fOH
MOV SP, #0DOH
MOV PSW, #0
USING 0 ;Select bank0 RO ~ R7
MOV R2, #38
MOV RO, #LCD_buff
L_ClearLcdRam:
MOV @RO, #0
INC RO
DJINZ R2, L_ClearLcdRam
LCALL F_Timer0_init
SETB EA
; ORL LCD_buff, #020H ;Display hour-minute division interval:
; ORL LCD_buff, #002H ;Display minute-second division interval:
MOV hour, #12
MOV minute, #00
MOV second, #00
LCALL F_LoadRTC ;Display time

B o R R S R R R S R R S R R R R R S R R S R R S S R S R e S
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L_Main_Loop:
JNB B_2ms, L_Main_Loop ;2ms beat
CLR B_2ms
INC cnt_500ms
MOV A, cnt_500ms
CINE A, #250, L_Main_Loop
;reach to 500ms
MOV cnt_500ms, #0;
XRL LCD_buff, #020H ;Flashing hour-minute interval:
XRL LCD_buff, #002H ;Flashing minute-second interval:
CPL B_Second
JNB B_Second, L_Main_Loop
INC second
MOV A, second
CJINE A, #60, L_Main_Load
MOV second, #0 ; reach to 1 minute
INC minute
MOV A, minute
CJINE A, #60, L_Main_Load
MOV minute, #0;
INC hour
MOV A, hour
CJINE A, #24, L_Main_Load
MOV hour, #0 ;reach to 24 hours
L_Main_Load:
LCALL F_LoadRTC ;Display time
LIMP L_Main_Loop
F_Timer0_init:
CLR TRO ; Stop counting
ANL TMOD, #0fOH
SETB ETO ; Enable interrupt
ORL TMOD, #0 ; Working mode 0: 16-bit auto-reload
ANL INT_CLKO, #NOT 0x01 ; Does not output clock
ORL AUXR, #0x80 ; 1T mode
MOV THO, #HIGH (-22118) ; 2ms
MOV TLO, #LOW (-22118) ;
SETB TRO ; Start operation
RET
F_TimerO_Interrupt: ;Timer0 1ms interrupt function
PUSH PSW ;push PSW into stack
PUSH ACC ;push ACC into stack
PUSH ARO
PUSH AR7
PUSH DPH
PUSH DPL
LCALL F_LCD_scan
SETB B_2ms
POP DPL
POP DPH
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POP AR7
POP ARO
POP ACC ;pop ACC from stack
POP PSW ;pop PSW from stac
RETI
; Display time
F_LoadRTC:
MOV R6, #1 ;LCD_load(1,hour/10);
MOV A, hour
MOV B, #10
DIV AB
MOV R7,A
LCALL F_LCD_load ;R6 is the number, which is 1~6, R7 is the number to be displayed
MOV R6, #2 ;LCD_load(2,hour%10);
MOV A, hour
MOV B, #10
DIV AB
MOV R7,B
LCALL F_LCD_load ;R6 is the number, which is 1~6, R7 is the number to be displayed
MOV R6, #3 ;LCD_load(3,minute/10);
MOV A, minute
MOV B, #10
DIV AB
MOV R7,A
LCALL F_LCD_load ;R6 is the number, which is 1~6, R7 is the number to be displayed
MOV R6, #4 ;LCD_load(4,minute%10);
MOV A, minute
MOV B, #10
DIV AB
MOV R7,B
LCALL F_LCD_load ;R6 is the number, which is 1~6, R7 is the number to be displayed
MOV R6, #5 ;LCD_load(5,second/10);
MOV A, second
MOV B, #10
DIV AB
MOV R7, A
LCALL F_LCD_load ;R6 is the number, which is 1~6, R7 is the number to be displayed
MOV R6, #6 ;LCD_load(6,second%10);
MOV A, second
MOV B, #10
DIV AB
MOV R7,B
LCALL F_LCD_load ;R6 is the number, which is 1~6, R7 is the number to be displayed
RET
T_COM:
DB 008H, 004H, 002H, 001H
F_LCD_scan:
MOV A, scan_index ;J =scan_index >> 1;
CLR Cc
RRC A
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MOV R7,A R7 =]
ADD A, #LCD_buff
MOV RO, A ;RO = LCD_buff[j]
ORL P2M1, #00fH ;All COM outputs are high impedance, and COM ” s voltage is the
midpoint
ANL P2MO, #0fOH
MOV A, scan_index
JNB ACC.0, L_LCD_Scan2 ;if(scan_index & 1)  // Reverse scan
MOV A, @RO ;P1 =~LCD_buff[j];
CPL A
MOV P1, A
MOV A, RO ;P2 = ~(LCD_buff[j|4] & 0xf0);
ADD A, #4
MOV RO, A
MOV A, @RO
ANL A, #0fOH
CPL A
MOV P2, A
SIMP L_LCD_Scan3
L_LCD_Scan2: ; Normal phase scan
MOV A, @RO ;P1 = LCD_buff[j];
MOV P1, A
MOV A, RO ;P2 = (LCD_buff[j|4] & 0xf0);
ADD A, #4
MOV RO, A
MOV A, @RO
ANL A, #0fOH
MOV P2, A
L_LCD_Scan3:
MOV DPTR, #T_COM ;A COM is set as push-pull output mode
MOV A, R7
MOVC A, @A+DPTR
ORL P2MO, A
CPL A
ANL P2M1, A
INC scan_index ;if(++scan_index == 8) scan_index = 0;
MOV A, scan_index
CJINE A, #8, L_QuitLcdScan
MOV scan_index, #0
L_QuitLcdScan:
RET

. * Standard fontrr*xsrsskrskkrskkrkktkrisr

T_Display:

; 0123456789 ABCDEF

DB 03FH,006H,05BH,04FH,066H,06DH,07DH,007H,07FH,06FH,077H,07CH,039H,05EH,079H,071H
; black -

DB 000H,040H

JFRERRekkkekk kx| oad display functions for numbers 1 to 6, and the algorithm is simple ****#kddkkkdiokkdidkkddkrtik

F_LCD_load: ;R6 is the number, which is 1~6, R7 is the number to be displayed
MOV DPTR, #T_Display ;1 =t_display[dat];
MOV A, R7
MOVC A, @A+DPTR
MOV B, A ;the number to be displayed
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MOV
CINE
MOV
MOV
MOV
MOV
MOV

INC

MOV
MOV
MOV
MOV
MOV
MOV

INC

MOV
MOV
MOV
MOV
MOV
MOV

INC

MOV
MOV
MOV
MOV
MOV
MOV
RET

L_NotLoadChar1:
CJINE
MOV
MOV
MOV
MOV
MOV

INC

MOV
MOV
MOV
MOV
MOV
MOV

INC

MOV
MOV
MOV
MOV
MOV
MOV

INC
MOV

A, R6

A, #1, L_NotLoadCharl
RO,

A, @RO

C,B3

ACC.6, C

@RO, A

RO

A, @RO
C,B.2
ACC6, C
C,B4
ACC.7,C
@RO, A

RO

A, @RO
C,B.1l
ACC.6, C
C,B.6
ACC.7,C
@RO, A

RO

A, @RO
C,B.0
ACC.6,C
C,B5
ACC.7,C
@RO, A

A, #2, L_NotLoadChar2
RO,#LCD_buff

A, @RO

C,B.3

ACC.4,C

@RO0, A

RO

A, @RO
C B2
ACC4,C
C,B4
ACCS5,C
@RO, A

RO

A, @RO
C Bl
ACC.4,C
C,B6
ACCS5,C
@RO, A

RO
A, @RO

#LCD_buff

;D
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MOV
MOV
MOV
MOV
MOV
RET

L_NotLoadChar2:
CINE
MOV
MOV
MOV
MOV
MOV

INC

MOV
MOV
MOV
MOV
MOV
MOV

INC

MOV
MOV
MOV
MOV
MOV
MOV

INC

MOV
MOV
MOV
MOV
MOV
MOV
RET

L_NotLoadChar3:
CINE
MOV
MOV
MOV
MOV
MOV

INC

MOV
MOV
MOV
MOV
MOV
MOV

INC

MOV
MOV
MOV

C,B.0
ACC4,C
C,B5
ACCS5,C
@RO, A

A, #3, L_NotLoadChar3
RO,#LCD_buff

A, @RO

C,B3

ACC.2,C

@RO, A

RO

A, @RO
C,B.2
ACC.2,C
C,B4
ACC3,C
@RO, A

RO

A, @RO
C,B.1l
ACC.2,C
C,B.6
ACC3,C
@RO, A

RO

A, @RO
C,B.O
ACC.2,C
C,B5
ACC3,C
@RO, A

A, #4, L_NotLoadChar4
RO,#LCD_buff

A, @RO

C,B.3

ACC.0,C

@RO0, A

RO

A, @RO
C B2
ACC.0,C
C,B4
ACC.1,C
@RO, A

RO

A, @RO
C Bl
ACC.0,C
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MOV
MOV
MOV

INC

MOV
MOV
MOV
MOV
MOV
MOV
RET

L_NotLoadChar4:
CINE
MOV
MOV
MOV
MOV
MOV

INC

MOV
MOV
MOV
MOV
MOV
MOV

INC

MOV
MOV
MOV
MOV
MOV
MOV

INC

MOV
MOV
MOV
MOV
MOV
MOV
RET

L_NotLoadChar5:
CINE
MOV
MOV
MOV
MOV
MOV

INC

MOV
MOV
MOV
MOV
MOV

C,B.6 ;G
ACC.1,C
@RO, A

RO

A, @RO

C,B.0 ;A
ACC.0, C

C,B5 F
ACC.1,C

@RO, A

A, #5, L_NotLoadChar5
RO#LCD_buff+4

A, @RO

C,B3 ;D
ACC.6,C

@RO, A

RO

A, @RO

C,B.2 ;C
ACC.6, C

C,B4 E
ACC.7,C

@RO, A

RO

A, @RO

C Bl ;B
ACC.6,C

C,B6 ;G
ACC.7,C

@RO, A

RO

A, @RO

C,B.O A
ACC.6,C

C,B5 F
ACC.7,C

@RO, A

A, #6, L_NotLoadChar6
RO#LCD_buff+4

A, @RO

C,B3 ;D
ACC4,C

@RO, A

RO

A, @RO

C B2 ;C
ACC.4,C

C,B4 E
ACCS5,C
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MOV

INC

MOV
MOV
MOV
MOV
MOV
MOV

INC
MOV
MOV
MOV
MOV
MOV
MOV
RET
L_NotLoadChar6:

RET

E

@RO, A

RO

A, @RO
C,B.1l
ACC4,C
C,B.6
ACCS5,C
@RO, A

RO

A, @RO
C,B.0
ACC4,C
C,B5
ACCS5,C
@RO, A
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10 Instruction Set

Mnemonic Description Bytes | Cycle
ADD  ARn Add register to Accumulator 1 1
ADD  Adirect Add ditect byte to Accumulator 2 1
ADD A, ORI Add indirect RAM to Accumulator 1 1
ADD A #data Add immediate data to Accumulator 2 1
ADDC ARn Add register to Accumulator with Carry 1 1
ADDC A, direct Add ditect byte to Accumulator with Carry 2 1
ADDC A ,@Ri Add indirect RAM to Accumulator with Carry 1 1
ADDC A #data Add immediate data to Accumulator with Carry 2 1
SUBB ARn Subtract Register from Accumulator with borrow 1 1
SUBB  Adirect Subtract direct byte from Accumulator with borrow 2 1
SUBB A @Ri Subtract indirect RAM from Accumulator with borrow 1 1
SUBB A f#data Substract immediate data from Accumulator with borrow 2 1
INC A Increment Accumulator 1 1
INC Rn Increment register 1 1
INC direct Increment direct byte 2 1
INC @Ri Increment indirect RAM 1 1
DEC A Decrement Accumulator 1 1
DEC Rn Decrement Register 1 1
DEC direct Decrement direct byte 2 1
DEC @Ri Decrement indirect RAM 1 1
INC DPTR Increment Data Pointer 1 1
MUL AB Multiply A & B, high byte of result is in B, low byte in A 1 2
DIV AB Divde A by B, quotient is in A, remainder is in B. 1 6
DA A Decimal Adjust Accumulator 1 3
ANL ARn AND Register to Accumulator 1 1
ANL A, direct AND direct btye to Accumulator 2 1
ANL A ORI AND indirect RAM to Accumulator 1 1
ANL A #data AND immediate data to Accumulator 2 1
ANL direct,A AND Accumulator to direct byte 2 1
ANL direct,#data AND immediate data to direct byte 3 1
ORL A,Rn OR register to Accumulator 1 1
ORL A, direct OR direct byte to Accumulator 2 1
ORL A,@QRi OR indirect RAM to Accumulator 1 1
ORL A #data OR immediate data to Accumulator 2 1
ORL direct,A OR Accumulator to direct byte 2 1
ORL direct,#data OR immediate data to direct byte 3 1
XRL A,Rn Exclusive-OR register to Accumulator 1 1
XRL A direct Exclusive-OR direct byte to Accumulator 2 1
XRL A @RI Exclusive-OR indirect RAM to Accumulator 1 1
XRL A #data Exclusive-OR immediate data to Accumulator 2 1
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XRL direct,A Exclusive-OR Accumulator to direct byte 2 1
XRL direct,#data Exclusive-OR immediate data to direct byte 3 1
CLR A Clear Accumulator 1 1
CPL A Complement Accumulator 1 1
RL A Rotate Accumulator Left 1 1
RLC A Rotate Accumulator Left through the Carry 1 1
RR A Rotate Accumulator Right 1 1
RRC A Rotate Accumulator Right through the Carry 1 1
SWAP A Swap nibbles within the Accumulator 1 1
CLR C Clear Carry 1 1
CLR bit Clear direct bit 2 1
SETB C Set Carry 1 1
SETB  bit Set direct bit 2 1
CPL C Complement Carry 1 1
CPL bit Complement direct bit 2 1
ANL  C,bit AND direct bit to Carry 2 1
ANL C,/bit AND complement of direct bit to Carry 2 1
ORL C,bit OR direct bit to Carry 2 1
ORL C,/bit OR complement of direct bit to Carry 2 1
MOV  C,bit Move direct bit to Carry 2 1
MOV  bhit,C Move Carry to direct bit 2 1
MOV  ARn Move register to Accumulator 1 1
MOV  Adirect Move direct byte to Accumulator 2 1
MOV A @RI Move indirect RAM to Accumulator 1 1
MOV  A#data Move immediate data to Accumulator 2 1
MOV  RnA Move Accumulator to register 1 1
MOV Rn,direct Move direct byte to register 2 1
MOV Rn,#data Move immediate data to register 2 1
MOV  direct,A Move Accumulator to direct byte 2 1
MOV  direct,Rn Move register to direct byte 2 1
MOV  direct,direct Move direct byte to direct 3 1
MOV  direct, @Ri Move indirect RAM to direct byte 2 1
MOV  direct,#data Move immediate data to direct byte 3 1
MOV  @Ri,A Move Accumulator to indirect RAM 1 1
MOV  @Ri,direct Move direct byte to indirect RAM 2 1
MOV @Ri,#data Move immediate data to indirect RAM 2 1
MOV  DPTR,#datal6 Move 16-bit immdiate data to indirect RAM 3 1
MOVC A @A+DPTR Move Code byte relative to DPTR to Accumulator 1 4
MOVC A @A+PC Move Code byte relative to PC to Accumulator 1 3
MOVX A,@Ri Move extended RAM(8-bit addr) to Accumulator (Read) 1 3l
MOVX A,@DPTR Move extended RAM(16-bit addr) to Accumulator (Read) 1 oll]
MOVX @Ri,A Move Accumulator to extended RAM(8-bit addr) (Write) 1 3]
MOVX @DPTR,A Move Accumulator to extended RAM(16-bit addr) (Write) 1 ol1]
PUSH  direct Push direct byte onto stack 2 1
POP direct POP direct byte from stack 2 1
XCH A RN Exchange register with Accumulator 1 1
XCH A direct Exchange direct byte with Accumulator 2 1
XCH A ORI Exchange indirect RAM with Accumulator 1 1
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XCHD A,@Ri Exchange low-order Digit indirect RAM with Accumulator 1 1
ACALL addrll Absolute Subroutine Call 2 3
LCALL addrl6 Long Subroutine Call 3 3
RET Return from Subroutine 1 3
RETI Return from interrupt 1 3
AJMP  addrll Absolute Jump 2 3
LJMP  addrl6 Long Jump 3 3
SIMP el Short Jump (relative addr) 2 3
JMP @A+DPTR Jump indirect relative to the DPTR 1 4
1z rel Jump if Accumulator is Zero 2 1/312
INZ rel Jump if Accumulator is not Zero 2 1/312
IC rel Jump if Carry is set 2 1/312
INC rel Jump if Carry not set 2 1/31
JB bit,rel Jump if direct bit is set 3 1/3[2
JNB bit,rel Jump if direct bit is not set 3 1/312)
JBC bit,rel Jump if direct bit is set & clear bit 3 1/3[2
CINE  Adirect,rel Compare direct byte to Accumulator and jump if not equal 3 2/303
CINE A data,rel Compare immediate data to Accumulator and Jump if not equal 3 1/3[
CINE  Rnz#data,rel Compare immediate data to register and Jump if not equal 3 2/308]
CINE  @Ri,#data,rel Compare immediate data to indirect and jump if not equal 3 2/303!
DINZ  Rn,rel Decrement register and jump if not Zero 2 2/308]
DINZ  direct,rel Decrement direct byte and Jump if not Zero 3 2/303
NOP No Operation 1 1

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

2I: 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.

[I: 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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11 Interrupt System

(An error will be reported when compiled in Keil when using an interrupt with an interrupt number greater
than 31 in a C program. Please refer to Appendix for the solution.)

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

If an emergency request occurrs while CPU is dealing with something, 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. 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 while 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 finished, 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 or reset 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.

11.1 Interrupt sources of STC8H series

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

STC8H8K64U STC8H8K64U

Interrupt sources STC8HIK16 | STCRHIKO8 | STCSH3KG4S4 | STCSH3KG4S2 STCHAKG4TLR | STCSHAK64TLCD
-A -B
family family family family family family
_ familv familv
External interrupt 0 (INTO) J J J J J J J J

Supports falling and edges interrupts

Timer 0 interrrupt (Timer0)

External interrupt 1 (INT1)
Supports falling and edges interrupts

Timer 1 interrrupt (Timerl)

UARTL1 interrupt (UART1)

ADC interrupt (ADC)

Low voltage detection interrupt (LVD)

CCP/PCA/PWM interrupt (CCP/PCA)

UART?2 interrupt (UART2)

SPI interrupt (SPI)

External interrupt 2 (INT2)
Supports falling edge interrupts

External interrupt 3 (INT3)
Supports falling edge interrupts

LR N RN S N N N S B G
LR N RN S N N N S RS N
A R S NS RS N SN N N N RS
A R S NS RS S SN N N N RS
| | | | | A A A ] & &
SRR N RN S N N N S RS e N
LSRR N RN S N N N S RN G
A R N N NS S S N S S N

Timer 2 interrrupt (Timer2)
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External interrupt 4 (INT4)

UART3 interrupt (UART3)

UART4 interrupt (UART4)

Timer 3 interrrupt (Timer3)

Timer 4 interrrupt (Timer4)

Comparator interrupt (CMP)

12C interrupt

PWMA

PWMB

SRS N RN RS S

| & & &~

RN R NES RN N RN N N

|l A A & & &~

LIRS RN RN RS N N N N

RN RN ES RN N RN N N

USB interrupt

AN RN RN SN N N N S

| ] ] | A A A A ] &

Touch Key interrupt

RTC interrupt
Supports falling edge, rising edge, high level and
low level interrupts

Port0 interrupt
Supports falling edge, rising edge, high level and
low level interrupts

Portl interrupt
Supports falling edge, rising edge, high level and
low level interrupts

Port2 interrupt
Supports falling edge, rising edge, high level and
low level interrupts

Port3 interrupt
Supports falling edge, rising edge, high level and
low level interrupts

Port4 interrupt
Supports falling edge, rising edge, high level and
low level interrupts

Port5 interrupt
Supports falling edge, rising edge, high level and
low level interrupts

Port6 interrupt
Supports falling edge, rising edge, high level and
low level interrupts

Port7 interrupt
Supports falling edge, rising edge, high level and
low level interrupts

2.

DMA_M2M interrupt

DMA_ADC interrupt

DMA_SPI interrupt

DMA_URIT interrupt

DMA_URIR interrupt

DMA_UR2T interrupt

DMA_URZR interrupt

DMA_URS3T interrupt

DMA_URS3R interrupt

DMA_URAT interrupt

DMA_URA4R interrupt

DMA_LCM interrupt

| ] | A A & A A A A& &~

LCM interrupt

] | A A | ] A A A A A~

| | ] | | ] | ] A A A~

<

'

w

w

EiN
1
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11.2 Structure of STC8H Interrupt

Interrupt priority  Lovestpriority "
Oower priori
Interrupt request Interrupt enable control control o ity
TCON.O/ITO=0 1? Highest priority
; © | BX EA PXOPXOH A= ™0, |, — =t
INTO 1EO || o[
7 »
TCON.O/ITP=1
ETOQ EA >0
i PTOPTOH ™19 1
TimerQ TROLffo ool
TCON.2/IT1=0
© EX EA > 0
INT1 —1 IE1 7@/3’ PXUPXIH | ENp 3
? -
TCON.2/IT=1
ET. EA >0
i PTUPTIH ol 1
Timerl - TR L oo |,
UARTL | ) = e psps A= | {00y |
N Tl o3
EAD EA >0
PADC/PADCH _# o L Y
ADC — ADC._Flag [+ ool
ELV EA > 0 >
PLVD/PLVDH A w1
LVD — LVDF | oo |,
UART2 | > ) = EA psaps2H A — [ ™0, [,
N > 2
s2Tl ESP EA >0 >3
PSPIPSPIH =01
SPI SPIF oo |,
EX EA R >
/ Priority is fixed at the .
INT2 INT2IF lowest priority >0
EX EA b -
A) Priority is fixed at the -
INT3 INT3IF lowest priority >0
Timer2 T2IF El2 EA Priority is fixed at the .o
lowest priority o
EX: EA >0
X PX4IPX4H A w1
INT4 — INT4IF oo |,
UART3 | ) = = PsapssH {0, 4
i oy
S3TI >3
UART4 | = = = I e e L
) | 2
s4T! ET3 EA Priority is fixed at the »| 3
i lowest priority .
Timer3 T3IF 0
ET4 EA Priority is fixed at the
Timer4 T4IF lowest priority »| 0
L PIE EA o lo
PCMP/PCMPH .
CMP }CMPIF} :B}D_Q/ A1 .|
NIE
PWNAIER e PPWMA/PPWMAH >0
1
PUMA | o {
PWMB_IER pu .
PPWMB/PPWMBH w1
M| ] |
EMS
I e
ESTAI
e
ESTOI >0
PI2C/IPI2CH A o L Y
e (o ]2
ER
RXIF fﬂ)jei
ET
TXIF f@}ei
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11.3 Interrupt List of STC8H Series

Interrupt | Interrupt Priority level Priority Interrupt Interrupt
source vector OnEEn setup bit level request flag enable bit
INTO 0003H 0 PXOPX0H 0/1/2/3 IEO EXO0
Timer0 000BH 1 PTO,PTOH 0/1/2/3 TFO ETO
INT1 0013H 2 PX1,PX1H 0/1/2/3 IE1 EX1
Timerl 001BH 3 PT1,PT1H 0/1/2/3 TF1 ET1
UART1 0023H 4 PS,PSH 0/1/2/3 RI||TI ES
ADC 002BH 5 PADC,PADCH | 0/1/2/3 | ADC_FLAG EADC
LVD 0033H 6 PLVD,PLVDH 0/1/2/3 LVDF ELVD
CF ECF
CCFO ECCFO
PCA 003BH 7 PPCA,PPCAH 0/1/2/3 CCF1 ECCF1
CCF2 ECCF2
CCF3 ECCF3
UART?2 0043H 8 PS2,PS2H 0/1/2/3 | S2RI || S2TI ES2
SPI 004BH 9 PSPI,PSPIH 0/1/2/3 SPIF ESPI
INT2 0053H 10 0 INT2IF EX2
INT3 005BH 11 0 INT3IF EX3
Timer2 0063H 12 0 T2IF ET2
INT4 0083H 16 PX4,PX4H 0/1/2/3 INTAIF EX4
UART3 008BH 17 PS3,PS3H 0/1/2/3 | S3RI || S3TI ES3
UART4 0093H 18 PS4,PS4H 0/1/2/3 | S4RI || S4TI ES4
Timer3 009BH 19 0 T3IF ET3
Timer4 00A3H 20 0 T4IF ET4
CMP 00ABH 21 PCMPPCMPH | 0/1/2/3 CMPIF PIEINIE
MSIF EMSI
STAIF ESTAI
12C 00C3H 24 P12C,PI12CH 0/1/2/3 RXIF ERXI
TXIF ETXI
STOIF ESTOI
usB 00CBH 25 PUSB,PUSBH 0/1/2/3 USB Events EUSB
PWMA 00D3H 26 PPWMA,PPWMAH | 0/1/2/3 PWMA_SR PWMA_IER
PWMB 00DBH 27 PPWMB,PPWMBH | 0/1/2/3 PWMB_SR PWMB_IER
TKSU 011BH 35 PTKSU,PTKSUH 0/1/2/3 TKIF ETKSUI
ALAIF EALAI
DAYIF EDAYI
HOURIF EHOURI
RTC 0123H 36 PRTC,PRTCH 0/1/2/3 MINIF EMINI
SECIF ESECI
SEC2IF ESEC2I
SEC8IF ESECSI
SEC32IF ESEC32I
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Interrupt Priority level Priority | Interrupt Interrupt enable
Interrupt source Order . .
vector setup bit level request flag | bit
PO interrupt 012BH 37 PINIPL[O], PINIPH[O] | 0/1/2/3 POINTF POINTE
P1 interrupt 0133H 38 PINIPL[1], PINIPH[1] | 0/1/2/3 P1INTF P1INTE
P2 interrupt 013BH 39 PINIPL[2], PINIPH[2] | 0/1/2/3 P2INTF P2INTE
P3 interrupt 0143H 40 PINIPL[3], PINIPH[3] | 0/1/2/3 P3INTF P3INTE
P4 interrupt 014BH 41 PINIPL[4], PINIPH[4] | 0/1/2/3 PAINTF P4AINTE
P5 interrupt 0153H 42 PINIPL[5], PINIPH[5] | 0/1/2/3 PSINTF P5INTE
P6 interrupt 015BH 43 PINIPL[6], PINIPH[6] | 0/1/2/3 P6INTF P6INTE
P7 interrupt 0163H 44 PINIPL[7], PINIPH[7] | 0/1/2/3 P7INTF P7INTE
DMA_M2M interrupt 017BH 47 M2MIP[1:0] 0/1/2/3 M2MIF M2MIE
DMA_ADC interrupt 0183H 48 ADCIP[1:0] 0/1/2/3 ADCIF ADCIE
DMA_SPI interrupt 018BH 49 SPIIP[1:0] 0/1/2/13 SPIIF SPIIE
DMA_URILT interrupt 0193H 50 URITIP[1:0] 0/1/2/13 URILTIF URITIE
DMA_URIR interrupt 019BH 51 UR1RIP[1:0] 0/1/2/3 URIRIF URIRIE
DMA_UR2T interrupt 01A3H 52 UR2TIP[1:0] 0/1/2/3 UR2TIF UR2TIE
DMA_UR2R interrupt | 01ABH 53 UR2RIP[1:0] 0/1/2/3 UR2RIF UR2RIE
DMA_URST interrupt 01B3H 54 URS3TIP[1:0] 0/1/2/3 UR3TIF URS3TIE
DMA _URS3R interrupt | 01BBH 55 UR3RIP[1:0] 0/1/2/13 UR3RIF UR3RIE
DMA_URAT interrupt 01C3H 56 URATIP[1:0] 0/1/2/3 URATIF URATIE
DMA_URA4R interrupt | 01CBH 57 UR4RIP[1:0] 0/1/2/3 UR4RIF UR3RIE
DMA_LCM interrupt 01D3H 58 LCMIP[1:0] 0/1/2/3 LCMIF LCMIE
LCM interrupt 01DBH 59 LCMIFIP[1:0] 0/1/2/3 LCMIFIF LCMIFIE
Interrupt service routine may be declared in C language as the following,
void  INTO_Routine(void) interrupt O;
void TMO_Rountine(void) interrupt 1;
void  INT1_Routine(void) interrupt 2;
void TM1_Rountine(void) interrupt 3;
void UARTI1_Routine(void) interrupt 4;
void  ADC_Routine(void) interrupt 5;
void LVD_Routine(void) interrupt 6;
void PCA_Routine(void) interrupt 7;
void UART2_Routine(void) interrupt 8;
void  SPI_Routine(void) interrupt 9;
void  INT2_Routine(void) interrupt 10;
void  INT3_Routine(void) interrupt 11;
void TM2_Routine(void) interrupt 12;
void  INT4_Routine(void) interrupt 16;
void UART3_Routine(void) interrupt 17;
void UART4_Routine(void) interrupt 18;
void TM3_Routine(void) interrupt 19;
void  TM4_Routine(void) interrupt 20;
void CMP_Routine(void) interrupt 21,
void  12C_Routine(void) interrupt 24,
void  USB_Routine(void) interrupt 25;
void PWMA_Routine(void) interrupt 26;
void PWMB_Routine(void) interrupt 27;

/Ivoid TKSU_Routine(void) interrupt 35;

/Ivoid RTC_Routine(void) interrupt 36;

/Ivoid POInt_Routine(void) interrupt 37;
/Ivoid POInt_Routine(void) interrupt 37;
/Ivoid POInt_Routine(void) interrupt 37;
/Ivoid P1Int_Routine(void) interrupt 38;
/Ivoid P2Int_Routine(void) interrupt 39;
/Ivoid P3Int_Routine(void) interrupt 40;
/Ivoid P4Int_Routine(void) interrupt 41;
/Ivoid P5Int_Routine(void) interrupt 42;
/Ivoid P6Int_Routine(void) interrupt 43;
/Ivoid P7Int_Routine(void) interrupt 44;

Interrupt service routines with interrupt numbers greater than 31 cannot be directly declared in C
language. Please refer to the processing method in ""Appendix J*. Assembly language is not affected
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11.4 Registers Related to Interrupt

i Bit Address and Symbol Reset

Symbol Description Address 57 B6 B5 B4 B3 52 Bl B0 value
IE Interrupt enable register A8H EA ELVD EADC ES ET1 EX1 ETO EX0 0000,0000
1E2 Interrupt enable register2 AFH EUSB ET4 ET3 ES4 ES3 ET2 ESPI ES2 0000,0000
INTCLko |EXternal interrupt and clock output) g, - EX4 EX3 EX2 - T2CLKO | TICLKO | TOCLKO |x000,x000

control register

IP Interrupt Priority Low Byte B8H - PLVD PADC PS PT1 PX1 PTO PX0 x000,0000
IPH Interrupt Priority High Byte B7H - PLVDH PADCH PSH PT1H PX1H PTOH PX0H x000,0000
1P2 2nd Interrupt Priority register low byte | B5H PP'I'UKSS?J P12C PCMP PX4 PPWMB PPWMA PSPI PS2 0000,0000
IP2H 2nd Interrupt Priority register high byte | B6H P?I'UKSS?JHH PI2CH PCMPH PX4H PPWMBH | PPWMAH | PSPIH PS2H 0000,0000
1P3 3nd Interrupt Priority register low byte | DFH - - - - PRTC PS4 PS3 XXXX,X000
IP3H gr;ft’e Interrupt. Priority Register High| g, - - - - PRTCH | PS4H | PS3H | xxxxx000
TCON Timer 0 and 1 control register 88H TF1 TR1 TFO TRO IE1 IT1 IEO ITO 0000,0000
AUXINTIF E)e‘;el's‘gerd External Interrupt  Flag) gpy, - INTAIF |  INT3IF INT2IF - T4F | T3IF | T2F |x000x000
SCON UART1 control register 98H SMO/FE SM1 SM2 REN TB8 RB8 Tl RI 0000,0000
S2CON UART2 control register 9AH S2SM0 - S25M2 S2REN S2TB8 S2RB8 S2T1 S2RI 0100,0000
S3CON UARTS3 control register ACH S3SM0 S3ST3 S3sM2 S3REN S3TB8 S3RB8 S3TI S3RI 0000,0000
S4CON Serial port 4 control register 84H S4SMO SAST4 S4SM2 S4REN S4TB8 S4RB8 SA4TI S4RI 0000,0000
PCON Power control register 87H SMOD SMODO0 LVDF POF GF1 GF0O PD IDL 0011,0000
ADC_CONTR |ADC control register BCH |ADC_POWER|ADC_START| ADC_FLAG |ADC_EPWMT ADC_CHSJ[3:0] 000x,0000
SPSTAT SPI Status register CDH SPIF WCOL - - - | - - - 00XX,XXXX
CMPCR1  [Comparator Control Register 1 E6H CMPEN CMPIF PIE NIE PIS | NIS CMPOE | CMPRES | 0000,0000
LCMIFCFG |LCM Interface Configuration Register | FE50H | LCMIFIE - LCMIFIP[1:0] LCMIFDPS[1:0] | D16_D8 | M68_180 |0x00,0000
LCMIFSTA |LCM Interface Status Register FES53H - - - - - | - - LCMIFIF | xxxx,xxx0
12CMSCR  [I°C Master Control Register FE81H EMSI - - - MSCMD[3:0] 0xxx,0000
12CMSST  [I°C 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
PWMA_IER [PWMA Interrupt enable register FEC4H BIE TIE COMIE CC4IE CC3IE CC2IE CClIE UIE 0000,0000
PWMA_SR1 |PWMA Status register 1 FEC5H BIF TIF COMIF CC4IF CC3IF CC2IF CClIF UIF 0000,0000
PWMA_SR2 |PWMA Status register 2 FEC6H - - - CC40F CC30F CC20F CC1OF - Xxx0,000x
PWMB_IER |PWMB Interrupt enable register FEE4H BIE TIE COMIE CC8IE CC7IE CC6IE CC5IE UIE 0000,0000
PWMB_SR1 [PWMB Status register 1 FEE5H BIF TIF COMIF CCB8IF CCT7IF CC6IF CC5IF UIF 0000,0000
PWMB_SR2 |PWMB Status register 2 FEE6H - - - CCB8OF CC70F CC60OF CC50F - Xxx0,000x
POINTE PO Interrupt enable register FDOOH | PO7INTE | PO6INTE POSINTE PO4INTE | PO3INTE | PO2INTE | POLINTE | POOINTE |0000,0000
P1INTE P1 Interrupt enable register FDO1H | P17INTE P16INTE P15INTE P14INTE | P13INTE | P12INTE | P11INTE | P10INTE [0000,0000
P2INTE P2 Interrupt enable register FDO2H | P27INTE P26INTE P25INTE P24INTE | P23INTE | P22INTE | P21INTE | P20INTE |0000,0000
P3INTE P3 Interrupt enable register FDO3H | P37INTE | P36INTE P35INTE P34INTE | P33INTE | P32INTE | P31INTE | P30INTE |0000,0000
PAINTE P4 Interrupt enable register FDO4H | P4A7INTE P46INTE PA5INTE P44INTE | P4A3INTE | P42INTE | PA1INTE | P40INTE [0000,0000
PSINTE P5 Interrupt enable register FDO5SH - - P55INTE P54INTE | P53INTE | P52INTE | PS1INTE | P50INTE |xx00,0000
P6INTE P6 Interrupt enable register FDO6H | P67INTE P66INTE P65INTE P64INTE | P63INTE | P62INTE | P6LINTE | P60INTE |0000,0000
P7INTE P7 Interrupt enable register FDO7H | P77INTE P76INTE P75INTE P74INTE | P73INTE | P72INTE | P71INTE | P70INTE [0000,0000
POINTF PO Interrupt flag register FD10H | PO7INTF | POBINTF POSINTF PO4INTF | PO3INTF | PO2INTF | POLINTF | POOINTF |0000,0000
P1INTF P1 Interrupt flag register FD11H | P17INTF P16INTF P15INTF P14INTF | P13INTF | P12INTF | P11INTF | P10INTF |0000,0000
P2INTF P2 Interrupt flag register FD12H | P27INTF P26INTF P25INTF P24INTF | P23INTF | P22INTF [ P21INTF | P20INTF |0000,0000
P3INTF P3 Interrupt flag register FD13H | P37INTF P36INTF P35INTF P34INTF | P33INTF | P32INTF | P31INTF | P30INTF |0000,0000
P4INTF P4 Interrupt flag register FD14H | P47INTE P46INTF PASINTF P44INTFE | P43INTF | P42INTF | PALINTFE | P40INTF |0000,0000
PSINTF P5 Interrupt flag register FD15H - - PS5INTF PS4INTF | PS3INTF | P52INTF | PS1INTF | P50INTF |xx00,0000
P6INTF P6 Interrupt flag register FD16H | P67INTF P66INTF P65INTF P6AINTF | P63INTF | P62INTF | P61INTF | P60INTF |0000,0000
P7INTF P7 Interrupt flag register FD17H | P77INTF P76INTF P75INTF P74INTF | P73INTF | P72INTF | P71INTF | P70INTF |0000,0000
PINIPL 1/0 port interrupt priority low register | FD60H P71P P6IP P5IP P41P P3IP P21pP P1IP POIP 0000,0000
PINIPH 1/0 port interrupt priority high register | FD61H P7IPH P6IPH P5IPH P4IPH P3IPH P2IPH P1IPH POIPH | 0000,0000
DMA_M2M_CFG [M2M_DMA configuration register FAQOH M2MIE - TXACO RXACO M2MIP[1:0] M2MPTY[1:0] 0x00,0000
DMA_ADC_CFG |ADC_DMA configuration register FA10H | ADCIE - - - ADCMIP[1:0] ADCPTY[1:0] 0xxx,0000
DMA_SPI_CFG |SPI_DMA configuration register FA20H | SPIIE ACT TX | ACT RX - SPIIP[1:0] SPIPTY[1:0] 000x,0000
DMA_URIT_CFG |UR1T_DMA configuration register FA30H | URITIE - - - URITIP[1:0] URITPTY[1:0] 0xxx,0000
DMA_URIR CFG |UR1R_DMA configuration register FA38H | URIRIE - - - UR1RIP[1:0] URIRPTY[1:0] 0xxx,0000
DMA_UR2T_CFG |UR2T_DMA configuration register FA40H | UR2TIE - - - UR2TIP[1:0] UR2TPTY[1:0] 0xxx,0000
DMA_UR2R_CFG |UR2R_DMA configuration register FA48H | URZ2RIE - - - UR2RIP[1:0] UR2RPTY[1:0] 0xxx,0000
DMA_URST_CFG | UR3T_DMA configuration register FA50H | URS3TIE - - - URS3TIP[1:0] UR3TPTY[1:0]  [0xxx,0000
DMA_UR3R_CFG [UR3R_DMA configuration register FA58H | URS3RIE - - - UR3RIP[1:0] UR3RPTY][1:0] 0xxx,0000
DMA_UR4T_CFG |UR4T_DMA configuration register FABOH | URATIE - - - UR4TIP[1:0] URATPTY[1:0] 0xxx,0000
DMA_UR4R_CFG_|UR4R_DMA configuration register FA68H | UR4RIE - - - UR4RIP[1:0] UR4RPTY[1:0] [ 0xxx,0000
DMA_LCM_CFG [LCM_DMA configuration register FAT70H LCMIE - - - LCMIP[1:0] LCMPTY[1:0] 0xxx,0000
DMA M2M_STA |M2M_DMA status register FAO2H - - - - - - - M2MIF | xxxx,XXX0
DMA_ADC_STA |ADC_DMA status register FA12H - - - - - - - ADCIF | XXXX,Xxx0
DMA_SPI_STA  [SPI_DMA status register FA22H - - - - - TXOVW | RXLOSS SPIIF | xxxx,x000
DMA_URIT_STA |UR1T_DMA status register FA32H - - - - - TXOVW - URITIF [ xxxx,x0x0
DMA_URIR_STA |UR1R_DMA status register FA3AH - - - - - - RXLOSS | URIRIF [ xxxx,xx00
DMA_UR2T_STA |UR2T_DMA status register FA42H - - - - - TXOVW - UR2TIF | xxxx,x0x0
DMA_UR2R_STA |UR2R_DMA status register FA4AH - - - - - - RXLOSS | URZ2RIF [ xxxx,xx00
DMA_UR3T_STA |UR3T_DMA status register FA52H - - - - - TXOVW - URS3TIF | xxxx,x0x0
DMA_UR3R_STA |UR3R_DMA status register FA5AH - - - - - - RXLOSS | UR3RIF [ xxxx,xx00
DMA_UR4T_STA |UR4T_DMA status register FA62H - - - - - TXOVW - URATIE [ xxxx,x0x0
DMA_UR4R_STA |UR4R_DMA status register FAG6AH - - - - - - RXLOSS | UR4RIF [ xxxx,xx00
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| DMA_LCM_STA |LCM_DMAstatus register |FA72H | - | - | - |

[ TXOVW [ LCMIF [ xxxx,xx00 |

11.4.1 Interrupt Enable Registers (Interrupt Enable bits)

IE (Interrupt Enable Rsgister)

Symbol Address B7 B6 B5 B4

B3

B2

Bl

BO

IE A8H EA ELVD EADC ES

ET1

EX1

ETO

EX0

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 interrupt enable control bit.

0: All interrupts are masked.

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.
ES: UART1 interrupt enable bit.
0: disable UART1 interrupt.
1: enable UART1 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 O enable bit.
0: disable external interrupt O.
1: enable external interrupt 0.

IE2 (Interrupt Enable Rsgister 2)

Symbol Address B7 B6 B5 B4

B3

B2

Bl

BO

IE2 AFH EUSB ET4 ET3 ES4

ES3

ET2

ESPI

ES2

EUSB: USB interrupt enable bit.
0: disable USB interrupt.

1: enable USB interrupt.

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: UART4 interrupt enable bit.
0: disable UART4 interrupt.

1: enable UART4 interrupt.

ES3: UARTS3 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.
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ES2: UART?2 interrupt enable bit.
0: disable UART2 interrupt.
1: enable UART?2 interrupt.

INTCLKO (External interrupt and clock output control register)
Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
INTCLKO 8FH - EX4 EX3 EX2 - T2CLKO | TICLKO | TOCLKO
EX4: External Interrupt 4 enabel bit.
0: disable External Interrupt 4.
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.
CMPCR1 (Comparator Control Register 1)
Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
CMPCR1 E6H CMPEN | CMPIF PIE NIE PIS NIS CMPOE | CMPRES
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.
12C Control Registers
Symbol Address B7 B6 B5 B4 B3 B2 | B1 BO
I2CMSCR FE81H EMSI - - - MSCMD[3:0]
I2CSLCR FE83H - ESTAI ERXI ETXI ESTOI - | - SLRST
EMSI: 12C master mode interrupt enable bit.
0: disable 12C master mode interrupt.
1: enable 1°C master mode interrupt.
ESTALI: 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: 12C 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: I12C slave completes transmitting data event interrupt enable bit.
0: disable 12C slave completes transmitting data event interrupt.
1: enable 1°C slave completes transmitting data event interrupt.
ESTOI: 12C slave receives STOP event interrupt enable bit.
0: disable 12C slave receives STOP event interrupt.
1: enable I1°C slave receives STOP event interrupt.
PWMA interrupt enable register
Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
PWMA _IER FEC4H BIE TIE COMIE CC4IE CC3IE CC2IE CCLIE UIE

BIE: PWMA brake interrupt enable bit.
0: Disable PWMA brake interrupt
1: Enable PWMA brake interrupt
TIE: PWMA trigger interrupt enable bit.
0: Disable PWMA trigger interrupt
1: Allow PWMA to trigger interrupt
COMIE: PWMA compare interrupt enable bit.
0: Disable PWMA compare interrupt
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1: Enable PWMA compare interrupt
CC4IE: PWMA capture compare channel 4 interrupt enable bit.

0: Disable PWMA capture compare channel 4 interrupt

1: Allow PWMA to capture and compare channel 4 interrupt
CC3IE: PWMA capture compare channel 3 interrupt enable bit.

0: Disable PWMA capture compare channel 3 interrupt

1: Allow PWMA to capture and compare channel 3 interrupt
CC2IE: PWMA capture compare channel 2 interrupt enable bit.

0: Disable PWMA capture compare channel 2 interrupt

1: Allow PWMA to capture and compare channel 2 interrupt
CC1IE: PWMA capture compare channel 1 interrupt enable bit.

0: Disable PWMA capture compare channel 1 interrupt

1: Allow PWMA to capture and compare channel 1 interrupt
UIE: PWMA update interrupt enable bit.

0: Disable PWMA update interrupt

1: Enable PWMA update interrupt

PWMB interrupt enable register

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO

PWMB_IER FEE4H BIE TIE COMIE CCAIE CC3IE CC2IE CClIE UIE

BIE: PWMB brake interrupt enable bit.
0: Disable PWMB brake interrupt
1: Enable PWMB brake interrupt
TIE: PWMB trigger interrupt enable bit.
0: Disable PWMB trigger interrupt
1: Allow PWMB to trigger interrupt
COMIE: PWMB compare interrupt enable bit.
0: Disable PWMB compare interrupt
1: Enable PWMB compare interrupt
CC4IE: PWMB capture compare channel 4 interrupt enable bit.
0: Disable PWMB capture compare channel 4 interrupt
1: Allow PWMB to capture and compare channel 4 interrupt
CC3IE: PWMB capture compare channel 3 interrupt enable bit.
0: Disable PWMB capture compare channel 3 interrupt
1: Allow PWMB to capture and compare channel 3 interrupt
CC2IE: PWMB capture compare channel 2 interrupt enable bit.
0: Disable PWMB capture compare channel 2 interrupt
1: Allow PWMB to capture and compare channel 2 interrupt
CCLIE: PWMB capture compare channel 1 interrupt enable bit.
0: Disable PWMB capture compare channel 1 interrupt
1: Allow PWMB to capture and compare channel 1 interrupt
UIE: PWMB update interrupt enable bit.
0: Disable PWMB update interrupt
1: Enable PWMB update interrupt

Port interrupt enable registers

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO

POINTE FDOOH PO7INTE POGINTE | POSINTE |PO4INTE | PO3INTE | PO2INTE | PO1INTE | POOINTE
P1INTE FDO1H P17INTE P16INTE | P15INTE |P14INTE | P13INTE | P12INTE | P11INTE | PI10INTE
P2INTE FDO2H P27INTE P26INTE | P25INTE |P24INTE | P23INTE | P22INTE | P21INTE | P20INTE
P3INTE FDO3H P37INTE P36INTE | P35INTE | P34INTE | P33INTE | P32INTE | P3LINTE | P30INTE
P4INTE FDO4H P47INTE P46INTE | P45INTE | P44INTE | P43INTE | P42INTE | P41INTE | P40INTE
PSINTE FDO5H - - P55INTE | PS4INTE | PS3INTE | P52INTE | PS1INTE | PSOINTE
P6INTE FDO6H P67INTE P66INTE | P6SINTE | P64INTE | P63INTE | P62INTE | P6LINTE | PG6OINTE
P7INTE FDO7H P77INTE P76INTE | P75INTE | P74INTE | P73INTE | P72INTE | P71INTE | P70INTE

PnINTE.x: Port interrupt enable control bit (n=0~7, x=0~7)
0: disable Pn.x port interrupt function
1: Enable Pn.x port interrupt function
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LCM interface configuration register

Symbol Address B7 B6 B5 | B4 B3 | B2 B1 BO
LCMIFCFG FE50H LCMIFIE LCMIFIP[1:0] LCMIFDPS[1:0] D16_D8 | M68_180
LCMIFIE: LCM interface interrupt enable bit.
0: disable LCM interface interrupt
1: Enable LCM interface interrupt
DMA interrupt enable registers
Symbol Address B7 B6 B5 B4 B3 | B2 BL | BO
DMA_M2M_CFG FAOOH M2MIE - TXACO | RXACO M2MIP[1:0] M2MPTY[1:0]
DMA_ADC_CFG FA10H ADCIE - - - ADCMIP[1:0] ADCPTY[1.0]
DMA_SPI_CFG FA20H SPIIE ACT_TX | ACT RX SPIIP[1:0] SPIPTY[1:0]
DMA_URLT _CFG FA30H URLTIE - - URLTIP[1:0] URLTPTY[1:0]
DMA_URIR_CFG FA38H URLRIE URLRIP[1:0] URLRPTY[1:0]
DMA_UR2T_CFG FA40H UR2TIE UR2TIP[1:0] UR2TPTY[1:0]
DMA_UR2R_CFG FA48H UR2RIE UR2RIP[1:0] UR2RPTY[1:0]
DMA_UR3T_CFG FA50H UR3TIE UR3TIP[1:0] UR3TPTY[1:0]
DMA_UR3R_CFG FA58H UR3RIE UR3RIP[1:0] UR3RPTY[1:0]
DMA_UR3R_CFG FAGOH UR4TIE UR4TIP[1:0] UR4TPTY[1:0]
DMA_UR4R_CFG FAG8H UR4RIE UR4RIP[1:0] UR4RPTY[1:0]
DMA_LCM_CFG FA70H LCMIE LCMIP[1:0] LCMPTY[L1:0]

M2MIE: DMA_M2M (Memory-to-Memory DMA) interrupt enable bit.

0: disable DMA_M2M interrupt
1: enable DMA_M2M interrupt
ADCIE: DMA_ADC (ADC DMA) interrupt enable bit.

0: disable DMA_ADC interrupt
1: enable DMA_ADC interrupt
SPIIE: DMA_SPI (SPI DMA) interrupt enable bit.

0: disable DMA_SPI interrupt
1: enable DMA_SPI interrupt
URITIE: DMA_UR1T (UART 1 send DMA) interrupt enable bit.

0: disable DMA_URLIT interrupt
1: enable DMA_URLT interrupt

UR1RIE: DMA_URIR (UART 1 receive DMA) interrupt enable bit.

0: disable DMA_URIR interrupt
1: enable DMA_URIR interrupt
UR2TIE: DMA_UR2T (UART 2 send DMA) interrupt enable bit.

0: disable DMA_URZ2T interrupt
1: enable DMA_UR2T interrupt

UR2RIE: DMA_UR2R (UART 2 receive DMA) interrupt enable bit.

0: disable DMA_URZ2R interrupt
1: enable DMA_URZR interrupt
URS3TIE: DMA_UR3T (UART 3 send DMA) interrupt enable bit.

0: disable DMA_URS3T interrupt
1: enable DMA_UR3T interrupt

UR3RIE: DMA_UR3R (UART 3 receive DMA) interrupt enable bit.

0: disable DMA_URS3R interrupt
1: enable DMA_UR3R interrupt
URATIE: DMA_URAT (UART 4 send DMA) interrupt enable bit.

0: disable DMA_URAT interrupt
1: enable DMA_URAT interrupt

UR4RIE: DMA_UR4R (UART 4 receive DMA) interrupt enable bit.

0: disable DMA_URA4R interrupt
1: enable DMA_UR4R interrupt
LCMIE: DMA_LCM (LCM interface DMA) interrupt enable bit.

0: disable DMA_LCM interrupt
1: enable DMA_LCM interrupt
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11.4.2 Interrupt Request Registers (Interrupt flags)

Timer 0 and 1 Control Register

Symbol Address B7 B6 B5 B4 B3 B2 Bl 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. 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. It will be automatically cleared by
the hardware when processor enters the Timer 1 interrupt service routine.

IE1: External Interrupt 1 request flag. It will be automatically cleared when the processor enters the external interrupt 1
service routine.

IEO: External Interrupt O request flag. It will be automatically cleared when the processor enters the external interrupt O
service routine.

Auxiliary Interrupt Flag Register

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO

AUXINTIF EFH - INTAIF INT3IF INT2IF - TAIF T3IF T2IF

INT4IF: external interrupt 4 request flag, which must be cleared by software.

INT3IF: external interrupt 3 request flag, which must be cleared by software.

INT2IF: external interrupt 2 request flag, which must be cleared by software.

TAIF: timer 4 overflow interrupt flag, which must be cleared by software (Note: This bit is a write-only register, not
readable).

T3IF: timer 3 overflow interrupt flag, which must be cleared by software (Note: This bit is a write-only register, not
readable).

T2IF: timer 2 overflow interrupt flag, which must be cleared by software (Note: This bit is a write-only register, not
readable).

Notice:

Ealy 1T 8051 MCU using 0.35um process, STC15 series added a 16-bit reload timer which was the world's first big
innovation of 8051. Due to high manufacturing cost, STC 16-bit reloadable timer 2/3/4 did not design the interrupt request
flag registers for users to access. The interrupt request flag register has only internal hidden flags. The method provided to
the user software to clear the internal hidden flags is: when the user software disables the timer 2/3/4 interrupt, the hardware
automatically clears the internal timer 2/3/4. Hide interrupt request flags.

For product consistency:

The STC8A/ STC8F and subsequent STC8G/STC8H/ STC8C/ STC12H series which adopt 0.18um process add an interrupt
request flag register accessible by the timer 2/3/4 user, but when the timer 2/3/4 interrupt is disabled , the function of the
internal hidden interrupt request flag bit of the hardware automatic clear timer 2/3/4 is still retained. Therefore, do not
arbitrarily disable the timer 2/3/4 interrupt when the timer 2/3/4 does not stop counting, otherwise the hidden interrupt
request flag that actually works will be cleared. It is possible that after the counter overflows again, there is also a case that
after the hidden interrupt request flag is set to 1, and request an interrupt and wait, it is mistakenly cleared by the user.

This is different from the traditional INTEL8048, 8051, but INTEL has been discontinued, so the new design of STC does
not consider the specifications compatible with traditional INTEL.

This is the further development of 8051 by China STC.

UARTSs Control Registers
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Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
SCON 98H SMO/FE SM1 SM2 REN B8 RB8 Tl RI
S2CON 9AH S2SMO - S25M2 S2REN S27B8 S2RB8 S2TI S2RI
S3CON ACH S3SMO S3ST3 S35M2 S3REN S37B8 S3RB8 S3TI S3RI
S4CON 84H S4SMO S4ST4 | S4SM2 S4REN S4TB8 S4RB8 S4TI S4RI
TI: Transmit interrupt flag of UART1, which must be cleared by software.
RI: Receive interrupt flag of UARTL, which must be cleared by software.
S2TI: Transmit interrupt flag of UART2, which must be cleared by software.
S2RI: Receive interrupt flag of UART2, which must be cleared by software.
S3TI: Transmit interrupt flag of UART3, which must be cleared by software.
S3RI: Receive interrupt flag of UART3, which must be cleared by software.
SATI: Transmit interrupt flag of UART4, which must be cleared by software.
S4RI: Receive interrupt flag of UART4, which must be cleared by software.
Power Control Register
Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
PCON 87H SMOD SMODO | LVDF POF GF1 GF0 PD IDL
LVDF: Low voltage detection interrupt flag, which must be cleared by software.
ADC Control Register
Symbol Address B7 B6 B5 B4 B3 | B2 | BL | BO
ADC_CONTR BCH ADC_POWER | ADC_START | ADC FLAG | ADC_EPWMT ADC_CHS[3:0]
ADC_FLAG: ADC completes conversion interrupt request flag, which must be cleared by software.
SPI Status Register
Symbol Address B7 B6 B5 B4 B3 B2 B1 BO
SPSTAT CDH SPIF WCOL - - - -
SPIF: SPI transmission completion interrupt request flag, which must be cleared by software.
Comparator Control Register 1
Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
CMPCR1 E6H CMPEN CMPIF PIE NIE PIS NIS CMPOE | CMPRES
CMPIF: Comparator interrupt request flag, which must be cleared by software.
12C Status Registers
Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
I2CMSST FE82H MSBUSY MSIF - - - - MSACKI | MSACKO
12CSLST FE84H SLBUSY STAIF | RXIF TXIF STOIF TXING SLACKI SLACKO
MSIF: 1°C master mode interrupt request flag, which must be cleared by software.
ESTAI: I2C slave receives the START event interrupt request flag, which must be cleared by software.
ERXI: 12C slave completes receiving data event interrupt request flag, which must be cleared by software.
ETXI: I12C slave completes transmitting data event interrupt request flag, which must be cleared by software.
ESTOIL: I2C slave receives the STOP event interrupt request flag, which should be must by software.
PWMA Status Registers
Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
PWMA_SR1 FEC5H BIF TIF COMIF CC4IF CC3IF CC2IF CC1IF UIF
PWMA_SR2 FEC6H CC4O0F CC30F CC20F CCI1OF -

BIF: PWMA brake interrupt request flag. Need to be cleared by software.
TIF: PWMA triggers the interrupt request flag. Need to be cleared by software.
COMIF: PWMA compare interrupt request flag. Need to be cleared by software.

CCA4IF: A capture compare interrupt request flag occurred in PWMA channel 4. Need to be cleared by software.
CC3IF: A capture compare interrupt request flag occurred in PWMA channel 3. Need to be cleared by software.
CC2IF: A capture compare interrupt request flag occurred in PWMA channel 2. Need to be cleared by software.
CCL1IF: A capture compare interrupt request flag occurred in PWMA channel 1. Need to be cleared by software.

TIF: PWMA update interrupt request flag. Need to be cleared by software.
CC40F: PWMA channel 4 has repeated capture interrupt request flag. Need to be cleared by software.
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CC30F: PWMA channel 3 has repeated capture interrupt request flag. Need to be cleared by software.
CC20F: PWMA channel 2 has repeated capture interrupt request flag. Need to be cleared by software.
CC10F: PWMA channel 1 repeated capture interrupt request flag. Need to be cleared by software.

PWMB Status Registers

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
PWMB_SR1 FEC5H BIF TIF COMIF CCs8IF CCTIF CC6IF CC5IF UIF
PWMB_SR2 FEC6H CC8OF CC70F CC60F CC50F -

BIF: PWMB brake interrupt request flag. Need to be cleared by software.

TIF: PWMB triggers the interrupt request flag. Need to be cleared by software.

COMIF: PWMB compare interrupt request flag. Need to be cleared by software.

CCS8IF: A capture compare interrupt request flag occurred in PWMB channel 8. Need to be cleared by software.
CCYIF: A capture compare interrupt request flag occurred in PWMB channel 7. Need to be cleared by software.
CC6IF: A capture compare interrupt request flag occurred in PWMB channel 6. Need to be cleared by software.
CCS5IF: A capture compare interrupt request flag occurred in PWMB channel 5. Need to be cleared by software.
TIF: PWMB update interrupt request flag. Need to be cleared by software.

CC80OF: PWMB channel 8 has repeated capture interrupt request flag. Need to be cleared by software.

CC70F: PWMB channel 7 has repeated capture interrupt request flag. Need to be cleared by software.

CC60F: PWMB channel 6 has repeated capture interrupt request flag. Need to be cleared by software.

CC50F: PWMB channel 5 repeated capture interrupt request flag. Need to be cleared by software.

Port interrupt flag registers

Symbol Address B7 B6 B5 B4 B3 B2 B1 BO

POINTF FD10H PO7INTF | POBINTF | POSINTF | PO4INTF | PO3INTF | PO2INTF | POLINTF | POOINTF
PLINTF FD11H P17INTF | P16INTF | P1SINTF | P14INTF | P13INTF | P12INTF | P11INTF | PI10INTF
P2INTF FD12H P27INTF | P26INTF | P25INTF | P24INTF | P23INTF | P22INTF | P21INTF | P20INTF
P3INTF FD13H P37INTF | P36INTF | P35INTF | P34INTF | P33INTF | P32INTF | P31INTF | P30INTF
P4INTF FD14H PA7INTF | P46INTF | P45INTF | P44INTF | P43INTF | P42INTF | P41INTF | P40INTF
P5INTF FD15H - - P55INTF | P54INTF | PS3INTF | PS2INTF | PS1INTF | PS0INTF
PGINTF FD16H P67INTF | P66INTF | P6SINTF | P64INTF | P63INTF | P62INTF | P61INTF | P6OINTF
P7INTF FD17H P77INTF | P76INTF | P75INTF | P74INTF | P73INTF | P72INTF | P71INTF | P70INTF

PnINTF.x: Port interrupt request flag (n=0~7, x=0~7)

0: No interrupt request for Pn.x port

1: Pn.x port has an interrupt request, if the interrupt is enabled, it will enter the interrupt service routine. The flag bit
needs to be cleared by software.

LCM Interface Status Register

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO

LCMIFSTA FE53H - - - LCMIFIF

LCMIFIF: LCM interface mterrupt request flag Need to be cleared by software

DMA interrupt flag registers
Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
DMA_M2M STA FAO02H - - - - - - - M2MIF
DMA_ADC STA FA12H - - - - - - - ADCIF
DMA_SPI_STA FA22H - - - - - TXOVW | RXLOSS SPIIF
DMA_URILT STA FA32H - - - - - TXOVW - URLTIF
DMA_URIR STA FA3AH - - - - - - RXLOSS | URIRIF
DMA_UR2T STA FA42H - - - - - TXOVW - UR2TIF
DMA_UR2R_STA FA4AH - - - - - - RXLOSS | UR2RIF
DMA_UR3T_STA FA52H - - - - - TXOVW - UR3TIF
DMA_UR3R_STA FASAH - - - - - - RXLOSS | UR3RIF
DMA URAT STA FA62H - - - - - TXOVW - URATIF
DMA_UR4R_STA FABAH - - - - - - RXLOSS | UR4RIF
DMA_LCM STA FA72H - - TXOVW LCMIF

M2MIF; DMA_M2M(Memory-to- Memory DMA) mterrupt request flag Need to be cleared by software.
ADCIF: DMA_ADC(ADC DMA) interrupt request flag. Need to be cleared by software.

SPIIF: DMA_SPI(SPI DMA) interrupt request flag. Need to be cleared by software. .

URLTIF: DMA_URILT(UART1 send DMA) interrupt request flag. Need to be cleared by software.
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URI1RIF: DMA_UR1R(UART1 receive DMA) interrupt request flag. Need to be cleared by software.
UR2TIF: DMA_UR2T(UART2 send DMA) interrupt request flag. Need to be cleared by software.
UR2RIF: DMA_UR2R(UART2 receive DMA) interrupt request flag. Need to be cleared by software.
UR3TIF: DMA_UR3T(UART3 send DMA) interrupt request flag. Need to be cleared by software.
UR3RIF: DMA_UR3R(UART3 receive DMA) interrupt request flag. Need to be cleared by software.
URATIF: DMA_URAT(UART4 send DMA) interrupt request flag. Need to be cleared by software.
UR4RIF: DMA_UR4R(UART4 receive DMA) interrupt request flag. Need to be cleared by software.
LCMIF: DMA_LCM(LCM interface DMA) interrupt request flag. Need to be cleared by software.

11.4.3 Interrupt Priority Control Registers

Except INT2, INT3, Timer 2, Timer 3, Timer 4 and all port interrupts, all other interrupts have 4 levels of interrupt
priority that can be set.

Interrupt Priority Control Registers

Symbol | Address B7 B6 B5 B4 B3 B2 Bl BO
IP BSH - PLVD PADC PS PT1 PX1 PTO PX0
IPH B7H - PLVDH PADCH PSH PT1H PX1H PTOH | PXOH
PUSB

P2 B5H PTKSU PI2C PCMP PX4 PPWMB PPWMA PSPI PS2
IP2H B6H PPTL:(SS%HH PI2CH PCMPH PX4H PPWMBH PPWMAH | PSPIH | PS2H
1P3 DFH - PRTC PS4 PS3
IP3H EEH - PRTCH PS4H | PS3H

PXO0H,PX0: External interrupt O

00: INTO interrupt priority level is O (lowest)
01: INTO interrupt priority level is 1 (lower)

10: INTO interrupt priority level is 2 (higher)

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)
01: Timer O interrupt priority level is 1 (lower)

10: Timer O interrupt priority level is 2 (higher)
11: Timer O interrupt priority level is 3 (highest)
PX1H,PX1: External interrupt 1 interrupt priority control bit.

00: INTZ interrupt priority level is O (lowest)
01: INT1 interrupt priority level is 1 (lower)

10: INT1 interrupt priority level is 2 (higher)

11: INTX interrupt priority level is 3 (highest)
PT1H,PT1: Timer 1 interrupt priority control bit.

00: Timer 1 interrupt priority level is 0 (lowest)
01: Timer 1 interrupt priority level is 1 (lower)
10: Timer 1 interrupt priority level is 2 (higher)
11: Timer 1 interrupt priority level is 3 (highest)
PSH,PS: UART1 interrupt priority control bit.

00: UARTL interrupt priority level is 0 (lowest)
01: UARTL interrupt priority level is 1 (lower)

10: UART1 interrupt priority level is 2 (higher)
11: UARTL1 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 (lower)

10: ADC interrupt priority level is 2 (higher)
11: ADC interrupt priority level is 3 (highest)

PLVDH,PLVD: Low voltage detection interrupt priority control bit.

interrupt priority control bit.
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00: LVD interrupt priority level is O (lowest)

01: LVD interrupt priority level is 1 (lower)

10: LVD interrupt priority level is 2 (higher)

11: LVD interrupt priority level is 3 (highest)
PS2H,PS2: UART?2 interrupt priority control bit.

00: UART2 interrupt priority level is 0 (lowest)
01: UART2 interrupt priority level is 1 (lower)
10: UART?2 interrupt priority level is 2 (higher)
11: UART?2 interrupt priority level is 3 (highest)
PS3H,PS3: UART3 interrupt priority control bit.

00: UARTS interrupt priority level is O (lowest)
01: UARTS interrupt priority level is 1 (lower)
10: UART3 interrupt priority level is 2 (higher)
11: UARTS interrupt priority level is 3 (highest)
PS4H,PS4: UART4 interrupt priority control bit.

00: UART4 interrupt priority level is 0 (lowest)
01: UART4 interrupt priority level is 1 (lower)
10: UART4 interrupt priority level is 2 (higher)
11: UART4 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 (lower)

10: SPI interrupt priority level is 2 (higher)

11: SPI interrupt priority level is 3 (highest)

PPWMAH,PPWMA: Advanced PWMA interrupt priority control bit.

00: Advanced PWMA interrupt priority level is O (lowest)

01: Advanced PWMA interrupt priority level is 1 (lower)

10: Advanced PWMA interrupt priority level is 2 (higher)

11: Advanced PWMA interrupt priority level is 3 (highest)
PPWMBH,PPWMB: Advanced PWMB interrupt priority control bit.

00: Advanced PWMB interrupt priority level is 0 (lowest)
01: Advanced PWMB interrupt priority level is 1 (lower)

10: Advanced PWMB interrupt priority level is 2 (higher)
11: Advanced PWMB 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 (lower)

10: INT4 interrupt priority level is 2 (higher)

11: INT4 interrupt priority level is 3 (highest)
PCMPH,PCMP: Comparator interrupt priority control bit.

00: CMP interrupt priority level is O (lowest)
01: CMP interrupt priority level is 1 (lower)
10: CMP interrupt priority level is 2 (higher)
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 (lower)
10: 12C interrupt priority level is 2 (higher)
11: 12C interrupt priority level is 3 (highest)
PUSBH, PUSB: USB interrupt priority control bit
00: USB interrupt priority is level O (the lowest level)
01: USB interrupt priority is level 1 (lower level)
10: USB interrupt priority is level 2 (higher level)
11: USB interrupt priority is level 3 (the highest level)
PTKSUH, PTKSU: touch key interrupt priority control bit
00: Touch key interrupt priority is O (the lowest level)
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01: Touch key interrupt priority is level 1 (lower level)
10: Touch button interrupt priority is level 2 (higher level)
11: Touch key interrupt priority is level 3 (the highest level)

PRTCH, PRTC: RTC interrupt priority control bit

00: RTC interrupt priority level is O (lowest level)
01: RTC interrupt priority is level 1 (lower level)
10: RTC interrupt priority is level 2 (higher level)

11: RTC interrupt priority level is 3 (the highest level)

LCM Interface Configuration Register

Symbol Address B7 B6 BS | B4 B3 | B2 B1 BO
LCMIFCFG FE50H LCMIFIE - LCMIFIP[1:0] LCMIFDPS[1:0] D16_D8 | M68_I80

LCMIFIP[1:0]: LCM interface interrupt priority control bits

00: LCM interface interrupt priority level is 0 (lowest level)

01: LCM interface interrupt priority is level 1 (lower level)

10: LCM interface interrupt priority is level 2 (higher level)

11: LCM interface interrupt priority level is 3 (the highest level)

Port Interrupt Priority Control Registers
Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
PINIPL FD60H P7IP P6IP P5IP P4IP P3IP P2IP P1IP POIP
PINIPH FD61H P7IPH P6IPH P5IPH P4IPH P3IPH P2IPH P1IPH POIPH

POIPH,POIP: PO interrupt priority control bits

00: PO interrupt priority level is O (lowest level)

01: PO interrupt priority is level 1 (lower level)

10: PO interrupt priority is level 2 (higher level)

11: PO interrupt priority level is 3 (the highest level)
P1IPH,P1IP: P1 interrupt priority control bits

00: P1 interrupt priority level is O (lowest level)

01: P1 interrupt priority is level 1 (lower level)

10: P1 interrupt priority is level 2 (higher level)

11: P1 interrupt priority level is 3 (the highest level)
P2IPH,P2IP: P2 interrupt priority control bits

00: P2 interrupt priority level is 0 (lowest level)

01: P2 interrupt priority is level 1 (lower level)

10: P2 interrupt priority is level 2 (higher level)

11: P2 interrupt priority level is 3 (the highest level)
P3IPH,P3IP: P3 interrupt priority control bits

00: P3 interrupt priority level is O (lowest level)

01: P3 interrupt priority is level 1 (lower level)

10: P3 interrupt priority is level 2 (higher level)

11: P3 interrupt priority level is 3 (the highest level)
P4IPH,P4IP: P4 interrupt priority control bits

00: P4 interrupt priority level is 0 (lowest level)

01: P4 interrupt priority is level 1 (lower level)

10: P4 interrupt priority is level 2 (higher level)

11: P4 interrupt priority level is 3 (the highest level)
P5IPH,P5IP: P5 interrupt priority control bits

00: P5 interrupt priority level is O (lowest level)

01: P5 interrupt priority is level 1 (lower level)

10: P5 interrupt priority is level 2 (higher level)

11: P5 interrupt priority level is 3 (the highest level)
P6IPH,P6IP: P6 interrupt priority control bits

00: P6 interrupt priority level is O (lowest level)

01: P6 interrupt priority is level 1 (lower level)

10: P6 interrupt priority is level 2 (higher level)

11: P6 interrupt priority level is 3 (the highest level)
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P7IPH,P7IP: P7 interrupt priority control bits

00: P7 interrupt priority level is O (lowest level)

01: P7 interrupt priority is level 1 (lower level)

10: P7 interrupt priority is level 2 (higher level)

11: P7 interrupt priority level is 3 (the highest level)

DMA Interrupt Priority Control Register

Symbol Address B7 B6 B5 B4 B3 | B2 BL | BO
DMA M2M CFG FAQOH M2MIE - TXACO RXACO M2MIP[1:0] M2MPTY[1:0]
DMA_ADC_CFG FA10H ADCIE - - - ADCMIP[1:0] ADCPTY[1:0]
DMA_SPI_CFG FA20H SPIIE ACT_TX ACT_RX SPIIP[1:0] SPIPTY[1:0]
DMA_URILT CFG FA30H URITIE - - URITIP[1:0] URITPTY[1:0]
DMA _URIR _CFG FA38H URIRIE URIRIP[1:0] URIRPTY[1:0]
DMA UR2T CFG FA40H UR2TIE UR2TIP[1:0] UR2TPTY[1:0]
DMA_UR2R_CFG FA48H UR2RIE UR2RIP[1:0] UR2RPTY[1:0]
DMA_UR3T_CFG FA50H UR3TIE UR3TIP[1:0] UR3TPTY[1:0]
DMA _UR3R_CFG FA58H UR3RIE URS3RIP[1:0] UR3RPTY[1:0]
DMA _UR3R_CFG FAG0H URATIE URATIP[1:0] URATPTY([1:0]
DMA UR4R_CFG FAG8H URA4RIE - UR4RIP[1:0] UR4RPTY[1:0]
DMA_LCM CFG FAT70H LCMIE - LCMIP[1:0] LCMPTY]1:0]

M2MIP: DMA_M2M(Memory-to Memory DMA)interrupt priority control bits

00: DMA_M2M interrupt priority level is O (lowest level)

01: DMA_M2M interrupt priority is level 1 (lower level)

10: DMA_M2M interrupt priority is level 2 (higher level)

11: DMA_M2M interrupt priority level is 3 (the highest level)
ADCIP: DMA_ADC(ADC DMA)interrupt priority control bits

00: DMA_ADOC interrupt priority level is O (lowest level)

01: DMA_ADC interrupt priority is level 1 (lower level)

10: DMA_ADC interrupt priority is level 2 (higher level)

11: DMA_ADC interrupt priority level is 3 (the highest level)
SPIIP: DMA_SPI(SPI DMA)interrupt priority control bits

00: DMA_SPI interrupt priority level is O (lowest level)

01: DMA_SPI interrupt priority is level 1 (lower level)

10: DMA_SPI interrupt priority is level 2 (higher level)

11: DMA_SPI interrupt priority level is 3 (the highest level)

URLTIP: DMA_URILT(UART 1 send DMA)interrupt priority control bits

00: DMA_URIT interrupt priority level is O (lowest level)

01: DMA_URAIT interrupt priority is level 1 (lower level)

10: DMA_URAIT interrupt priority is level 2 (higher level)

11: DMA_URLT interrupt priority level is 3 (the highest level)

UR1RIP: DMA_URI1R(UART 1 receive DMA)interrupt priority control bits

00: DMA_URIR interrupt priority level is O (lowest level)

01: DMA_URIR interrupt priority is level 1 (lower level)

10: DMA_URIR interrupt priority is level 2 (higher level)

11: DMA_URIR interrupt priority level is 3 (the highest level)

UR2TIP: DMA_UR2T(UART 2 send DMA)interrupt priority control bits

00: DMA_UR2T interrupt priority level is 0 (lowest level)

01: DMA_UR2T interrupt priority is level 1 (lower level)

10: DMA_UR2T interrupt priority is level 2 (higher level)

11: DMA_UR2T interrupt priority level is 3 (the highest level)

URZ2RIP: DMA_UR2R(UART 2 receive DMA)interrupt priority control bits
00: DMA_URZR interrupt priority level is 0 (lowest level)

01: DMA_URZ2R interrupt priority is level 1 (lower level)

10: DMA_URZ2R interrupt priority is level 2 (higher level)

11: DMA_URZR interrupt priority level is 3 (the highest level)

UR3TIP: DMA_URS3T(UART 3 send DMA\)interrupt priority control bits

00: DMA_URS3T interrupt priority level is O (lowest level)
01: DMA_URS3T interrupt priority is level 1 (lower level)
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10: DMA_URS3T interrupt priority is level 2 (higher level)
11: DMA_URST interrupt priority level is 3 (the highest level)
UR3RIP: DMA_UR3R(UART 3 receive DMA)interrupt priority control bits

00: DMA_UR3R interrupt priority level is O (lowest level)

01: DMA_URR3R interrupt priority is level 1 (lower level)

10: DMA_URS3R interrupt priority is level 2 (higher level)

11: DMA_URSR interrupt priority level is 3 (the highest level)

URATIP: DMA_URAT(UART 4 send DMA)interrupt priority control bits

00: DMA_URZ3R interrupt priority level is O (lowest level)

01: DMA_UR3R interrupt priority is level 1 (lower level)

10: DMA_URS3R interrupt priority is level 2 (higher level)

11: DMA_URS3R interrupt priority level is 3 (the highest level)

UR4RIP: DMA_UR4R(UART 4 receive DMA)interrupt priority control bits

00: DMA_UR4R interrupt priority level is O (lowest level)

01: DMA_URA4R interrupt priority is level 1 (lower level)

10: DMA_URA4R interrupt priority is level 2 (higher level)

11: DMA_URA4R interrupt priority level is 3 (the highest level)

LCMIP: DMA_LCM(LCM interfaceDMA)interrupt priority control bits

00: DMA_LCM interrupt priority level is O (lowest level)
01: DMA_LCM interrupt priority is level 1 (lower level)
10: DMA_LCM interrupt priority is level 2 (higher level)
11: DMA_LCM interrupt priority level is 3 (the highest level)
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11.5 Example Routines

11.5.1 INTO Interrupt (Rising and Falling Edges)

C language code
/[Operating frequency for test is 11.0592MHz

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

sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr P2M1 = 0x95;
sfr P2MO = 0x96;
sfr P3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr PAM1 = 0xb3;
sfr P4AMO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO = 0xca;
shit P10 = P170;
shit P11 = P1NT;

void INTO_Isr() interrupt O
{
if (INTO) //Judging rising and falling edges

{
P10 = 1P10; /[Test port

P11 =1P11; /[Test port

}

void main()

{
POMO = 0x00;
POM1 = 0x00;
P1MO0 = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

ITO=0; /[Enable INTO rising edge and falling edge interrupts
EX0=1; /[Enable INTO interrupt
EA=1;
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while (1);

Assembly code

;Operating frequency for test is 11.0592MHz

POM1
POMO
P1M1
P1MO
P2M1
P2MO
P3M1
P3MO
P4AM1
P4MO
P5M1
P5MO

INTOISR:

RISING:

MAIN:

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

ORG
LIMP
ORG
LIMP

ORG

JB
CPL
RETI

CPL
RETI

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

CLR
SETB
SETB
JMP

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
0003H
INTOISR

0100H

INTO,RISING
P1.0

P11

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

ITO
EXO0
EA
$

;Judging rising and falling edges
; Test port

; Test port

;Enable INTO rising edge and falling edge interrupts
;Enable INTO interrupt
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11.5.2 INTO Interrupt (Falling Edge)

C language code
//Operating frequency for test is 11.0592MHz

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

sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr P2M1 = 0x95;
sfr P2MO = 0x96;
sfr P3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr P4M1 = 0xb3;
sfr P4MO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO0 = Oxca;
shit P10 = P110;

void INTO_Isr() interrupt O
{
P10 = 1P10; /[Test port

}

void main()

{
POMO = 0x00;
POM1 = 0x00;
P1MO0 = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

ITO=1; /[Enable INTO falling edge interrupt
EX0=1; /[Enable INTO interrupt
EA=1,;

while (1);

Assembly code
;Operating frequency for test is 11.0592MHz

POM1 DATA 093H
POMO DATA 094H
P1M1 DATA 091H
P1MO DATA 092H
P2M1 DATA 095H
P2MO0 DATA 096H
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P3M1
P3MO
P4M1
P4MO
P5M1
P5MO0

INTOISR:

MAIN:

DATA
DATA
DATA
DATA
DATA
DATA

ORG
LIMP
ORG
LIMP

ORG

CPL
RETI

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

SETB
SETB
SETB
JMP

END

0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
0003H
INTOISR

0100H

P1.0

SP, #5FH

POMO, #00H
POML1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

ITO
EXO0
EA
$

; Test port

;Enable INTO falling edge interrupt
;Enable INTO interrupt

11.5.3 INT1 Interrupt (Rising and Falling Edges)

C language code

//Operating frequency for test is 11.0592MHz

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

sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

POM1
POMO
P1M1
P1MO
P2M1
P2MO
P3M1
P3MO
P4M1
P4MO
P5M1

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
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sfr P5MO0
shit P10
shit P11

void INTZ_Isr() interrupt 2
{
if (INT1)

{
P10 = IP10;

P11 = 1P11,

}

void main()

{
POMO = 0x00;
POM1 = 0x00;
P1MO0 = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
PAM1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

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

while (1);

Oxca;

P110;
P17,

//Judging rising and falling edges

/Test port

/Test port

//[Enable INT1 rising edge and falling edge interrupts

//[Enable INTX interrupt

Assembly code

;Operating frequency for test is 11.0592MHz

POM1 DATA
POMO DATA
P1M1 DATA
P1MO DATA
P2M1 DATA
P2MO DATA
P3M1 DATA
P3MO DATA
P4M1 DATA
P4MO DATA
P5M1 DATA
P5MO0 DATA
ORG
LIMP
ORG
LIMP

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
0013H
INT1ISR
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ORG 0100H
INT1ISR:
JB INTL1,RISING ;Judging rising and falling edges
CPL P1.0 ; Test port
RETI
RISING:
CPL P1.1 ; Test port
RETI
MAIN:
MOV SP, #5FH
MOV POMO, #00H
MOV POML1, #00H
MOV P1MO, #00H
MOV P1M1, #00H
MOV P2MoO, #00H
MOV P2M1, #00H
MOV P3MO, #00H
MOV P3M1, #00H
MOV P4MO, #00H
MOV P4M1, #00H
MOV P5MO, #00H
MOV P5M1, #00H
CLR IT1 ;Enable INT1 rising edge and falling edge interrupts
SETB EX1 ;Enable INT1 interrupt
SETB EA
JMP $
END

11.5.4 INT1 Interrupt (Falling Edge)

C language code
//Operating frequency for test is 11.0592MHz

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

sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr pP2M1 = 0x95;
sfr P2MO = 0x96;
sfr pP3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr PAM1 = 0xb3;
sfr P4AMO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO = 0xca;
shit P10 = P110;

void INTZ_Isr() interrupt 2

{
P10 = IP10; /[Test port
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}

void main()

{

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

IT1=1;
EX1=1;
EA=1;

while (1);

//[Enable INT1 falling edge interrupt
//[Enable INTL interrupt

Assembly code

;Operating frequency for test is 11.0592MHz

POM1
POMO
P1M1
P1MO
P2M1
P2MO
P3M1
P3MO
P4M1
P4MO
P5M1
P5MO0

INT1ISR:

MAIN:

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

ORG
LIMP
ORG
LIMP

ORG

CPL
RETI

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
0013H
INT1ISR

0100H

P1.0 ; Test port

SP, #5FH

POMO, #00H
POML1, #00H
P1MO, #00H
P1M1, #00H
P2MoO, #00H
P2M1, #00H
P3MO, #00H
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MOV
MOV
MOV
MOV
MOV

SETB
SETB
SETB
JMP

END

P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

IT1
EX1
EA
$

;Enable INT1 falling edge interrupt
;Enable INT1 interrupt

11.5.5 INT2 Interrupt (Falling Edge)

C language code

//Operating frequency for test is 11.0592MHz

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

sfr POM1
sfr POMO
sfr PiM1
sfr P1IMO
sfr P2M1
sfr P2MO
sfr P3M1
sfr P3MO
sfr P4M1
sfr P4MO
sfr P5M1
sfr P5MO
sfr INTCLKO
#define  EX2
#define  EX3
#define  EX4
shit P10

void INT2_Isr() interrupt 10

{
}

P10 = 1P10;

void main()

{

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;

0x8f;
0x10
0x20
0x40
P110;

/[Test port
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P5M1 = 0x00;

INTCLKO = EX2,;
EA=1;

while (1);

/[Enable INT2 interrupt

Assembly code

;Operating frequency for test is 11.0592MHz

INTCLKO DATA
EX2 EQU
EX3 EQU
EX4 EQU

POM1 DATA
POMO DATA
P1M1 DATA
P1MO DATA
P2M1 DATA
P2MO DATA
P3M1 DATA
P3MO DATA
P4AM1 DATA
P4MO DATA
P5M1 DATA
P5MO0 DATA

ORG
LIMP
ORG
LIMP

ORG
INT2ISR:

CPL

RETI

MAIN:
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
SETB
JMP

END

8FH
10H
20H
40H

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
0053H
INT2ISR

0100H

P1.0 ; Test port

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

INTCLKO,#EX2 ;Enable INT2 interrupt
EA
$
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11.5.6 INT3 Interrupt (Falling Edge)

C language code
//Operating frequency for test is 11.0592MHz

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

sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr pP2M1 = 0x95;
sfr P2MO = 0x96;
sfr P3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr PAM1 = 0xb3;
sfr P4AMO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO = 0xca;
sfr INTCLKO = 0x8f;

#define  EX2 0x10

#define  EX3 0x20

#define  EX4 0x40

shit P10 = P110;

void INT3_Isr() interrupt 11
{
P10 = 1P10; /Test port

}

void main()

{
POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4AMO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

INTCLKO = EXS; //[Enable INT3 interrupt
EA=1;

while (1);

Assembly code
;Operating frequency for test is 11.0592MHz

INTCLKO DATA 8FH
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EX2
EX3
EX4

POM1
POMO
P1M1
P1MO
P2M1
P2MO
P3M1
P3MO
P4M1
P4MO
P5M1
P5MO0

INT3ISR:

MAIN:

EQU
EQU
EQU

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

ORG
LIMP
ORG
LIMP

ORG

CPL
RETI

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
SETB
JMP

END

10H
20H
40H

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
005BH
INT3ISR

0100H

P1.0 ; Test port

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

INTCLKO #EX3
EA
$

;Enable INT3 interrupt

11.5.7 INT4 Interrupt (Falling Edge)

C language code

//Operating frequency for test is 11.0592MHz

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

sfr
sfr

POM1
POMO

0x93;
0x94;

- 362 -



STC8H Series Manual

sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

sfr
#define
#define
#define
shit

void INT4_Isr() interrupt 16

{

P10 =

}

void main()

{

P1M1
P1MO
P2M1
P2MO
P3M1
P3MO
P4M1
P4MO
P5M1
P5MO0

INTCLKO
EX2

EX3

EX4

P10

1P10;

POMO = 0x00;
POM1 = 0x00;
P1MO0 = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

INTCLKO = EX4;
EA=

1

while (1);

0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;

0x8f;
0x10
0x20
0x40
P110;

/Test port

//[Enable INT4 interrupt

Assembly code

;Operating frequency for test is 11.0592MHz

INTCLKO
EX2
EX3
EX4

POM1
POMO
P1M1
P1MO
P2M1
P2MO
P3M1
P3MO

DATA
EQU
EQU
EQU

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

8FH
10H
20H
40H

093H
094H
091H
092H
095H
096H
0B1H
0B2H
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P4M1
P4MO
P5M1
P5MO0

DATA
DATA
DATA
DATA

ORG
LIMP
ORG
LIMP

ORG

INT4ISR:

MAIN:

CPL
RETI

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
SETB
JMP

END

0B3H
0B4H
0C9H
0CAH

0000H
MAIN
0083H
INT41SR

0100H

P1.0 ; Test port

SP, #5FH

POMO, #00H
POML1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

INTCLKO,#EX4 ;Enable INT4 interrupt
EA
$

11.5.8 TimerO Interrupt

C language code

//Operating frequency for test is 11.0592MHz

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

sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

shit

POM1
POMO
P1M1
P1MO
P2M1
P2MO
P3M1
P3MO
P4M1
P4MO
P5M1
P5MO0

P10

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;

P110;
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void TMO_Isr() interrupt 1

{

P10 = 1P10;

}

void main()

{

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

TMOD = 0x00;
TLO = 0x66;
THO = Oxfc;

TRO =1,
ETO=1,
EA=1;

while (1);

/[Test port

1/65536-11.0592M/12/1000

/IStart timer
//[Enable timer0 interrupt

Assembly code

;Operating frequency for test is 11.0592MHz

POM1
POMO
P1M1
P1MO
P2M1
P2MO
P3M1
P3MO
P4M1
P4MO
P5M1
P5MO0

TMOISR:

MAIN:

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

ORG
LIMP
ORG
LIMP
ORG
CPL
RETI

MOV

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
000BH
TMOISR
0100H

P1.0 ; Test port

SP, #5FH

- 365 -



STC8H Series Manual

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV
MOV
SETB
SETB
SETB

JMP

END

POMO, #00H
POML1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

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

ETO

EA

;65536-11.0592M/12/1000

;Start timer
;Enable timer0 interrupt

11.5.9 Timerl Interrupt

C language code

//Operating frequency for test is 11.0592MHz

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

sfr POM1
sfr POMO
sfr PiM1
sfr P1IMO
sfr P2M1
sfr P2MO
sfr P3M1
sfr P3MO
sfr P4M1
sfr P4MO
sfr P5M1
sfr P5MO
shit P10

void TMZ1_Isr() interrupt 3
{

P10 = 1P10;

}

void main()

{
POMO = 0x00;
POM1 = 0x00;
P1MO0 = 0x00;
P1M1 = 0x00;

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;

P110;

/[Test port
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P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

TMOD = 0x00;
TL1 = 0x66;
TH1 = Oxfc;
TR1=1;
ET1=1;
EA=1;

while (1);

1/65536-11.0592M/12/1000

/IStart timer
//[Enable timerl interrupt

Assembly code

;Operating frequency for test is 11.0592MHz

POM1 DATA
POMO DATA
P1M1 DATA
P1MO DATA
P2M1 DATA
P2MO DATA
P3M1 DATA
P3MO DATA
P4M1 DATA
P4MO DATA
P5M1 DATA
P5MO0 DATA

ORG
LIMP
ORG
LIMP

ORG
TML1ISR:

CPL

RETI

MAIN:
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
001BH
TM1ISR

0100H

P1.0 ; Test port

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H
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MOV TMOD,#00H

MOV TL1,#66H ;65536-11.0592M/12/1000
MOV TH1,#0FCH

SETB TR1 ;Start timer

SETB ET1 ;Enable timerl interrupt
SETB EA

JMP $

END

11.5.10 Timer2 Interrupt

C language code
//Operating frequency for test is 11.0592MHz

#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
sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr pP2M1 = 0x95;
sfr P2MO = 0x96;
sfr pP3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr PAaM1 = 0xb3;
sfr P4MO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO = 0xca;
shit P10 = P110;
void TM2_Isr() interrupt 12
{

P10 = 1P10; /[Test port
}
void main()
{

POMO = 0x00;

POM1 = 0x00;

P1MO0 = 0x00;

P1M1 = 0x00;

P2MO0 = 0x00;

P2M1 = 0x00;

P3MO0 = 0x00;

P3M1 = 0x00;
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P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

T2L = 0x66;
T2H = Oxfc;
AUXR = 0x10;
IE2 = ET2;
EA=1;

while (1);

1165536-11.0592M/12/1000

/IStart timer
//[Enable timer2 interrupt

Assembly code

;Operating frequency for test is 11.0592MHz

T2L DATA
T2H DATA
AUXR DATA
IE2 DATA
ET2 EQU
AUXINTIF  DATA
T2IF EQU
POM1 DATA
POMO DATA
P1M1 DATA
P1MO DATA
P2M1 DATA
P2MO DATA
P3M1 DATA
P3MO DATA
PAM1 DATA
P4AMO DATA
P5M1 DATA
P5MO DATA
ORG
LIMP
ORG
LIMP
ORG
TM2ISR:
CPL
RETI
MAIN:
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

OD7H
OD6H
8EH
0AFH
04H
OEFH
01H

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
0063H
TM2ISR

0100H

P1.0 ; Test port

SP, #5FH

POMO, #00H
POML1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
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MOV
MOV
MOV

MOV
MOV
MOV
MOV
SETB

JMP

END

P4M1, #00H
P5MO, #00H
P5M1, #00H

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

;65536-11.0592M/12/1000

;Start timer
;Enable timer2 interrupt

11.5.11 Timer3 Interrupt

C language code

//Operating frequency for test is 11.0592MHz

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

sfr
sfr
sfr
sfr
#define
sfr
#define

sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

shit

void TM3_Isr() interrupt 19

T3L

T3H
T4T3M

IE2

ET3
AUXINTIF
T3IF

POM1
POMO
P1M1
P1MO
P2M1
P2MO
P3M1
P3MO
P4M1
P4MO
P5M1
P5MO0

P10

{
P10 = 1P10;

}

void main()

{
POMO = 0x00;
POM1 = 0x00;
P1MO0 = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;

0xd5;
0xd4;
0xd1;
Oxaf;
0x20
Oxef;
0x02

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;

P110;

/[Test port

-370 -



STC8H Series Manual

P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

T3L = 0x66;
T3H = 0xfc;
TAT3M = 0x08;
IE2 = ETS3;
EA=1;

while (1);

1165536-11.0592M/12/1000

/IStart timer
//[Enable timer3 interrupt

Assembly code

;Operating frequency for test is 11.0592MHz

T3L DATA
T3H DATA
T4T3M DATA
IE2 DATA
ET3 EQU
AUXINTIF  DATA
T3IF EQU
POM1 DATA
POMO DATA
P1M1 DATA
P1MO DATA
P2M1 DATA
P2MO DATA
P3M1 DATA
P3MO DATA
PAM1 DATA
P4AMO DATA
P5M1 DATA
P5MO DATA
ORG
LIMP
ORG
LIMP
ORG
TMB3ISR:
CPL
RETI
MAIN:
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

OD5H
0D4H
OD1H
0AFH
20H

OEFH
02H

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
009BH
TM3ISR

0100H

P1.0 ; Test port

SP, #5FH

POMO, #00H
POML1, #00H
P1MO, #00H
P1M1, #00H
P2MoO, #00H
P2M1, #00H
P3MO, #00H
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MOV P3M1, #00H

MOV P4MO, #00H

MOV P4M1, #00H

MOV P5MO, #00H

MOV P5M1, #00H

MOV T3L,#66H :65536-11.0592M/12/1000
MOV T3H,#0FCH

MOV T4T3M,#08H :Start timer

MOV IE2 #ET3 ;Enable timer3 interrupt
SETB EA

JMP $

END

11.5.12 Timer4 Interrupt

C language code
//Operating frequency for test is 11.0592MHz

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

sfr T3L = 0xd5;
sfr T3H = 0xd4;
sfr T4L = 0xd3;
sfr T4H = 0xd2;
sfr T4T3M = 0xd1;
sfr 1E2 = Oxaf;
#define  ET3 0x20
#define  ET4 0x40
sfr AUXINTIF = Oxef;
#define  T3IF 0x02
#define  T4IF 0x04
sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr pP2M1 = 0x95;
sfr P2MO = 0x96;
sfr pP3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr PAaM1 = 0xb3;
sfr P4MO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO = 0xca;
shit P10 = P110;
void TM4_Isr() interrupt 20
{

P10 = IP10; /[Test port
}
void main()
{

-372 -



STC8H Series Manual

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

TAL = 0x66;
T4H = Oxfc;
TAT3M = 0x80;
IE2 = ET4;

EA=1;

while (1);

1165536-11.0592M/12/1000

/IStart timer
//[Enable timer4 interrupt

Assembly code

;Operating frequency for test is 11.0592MHz

T3L
T3H
TAL
T4H
T4T3M
IE2
ET3
ET4
AUXINTIF
T3IF
T4IF

POM1
POMO
P1M1
P1MO
P2M1
P2MO
P3M1
P3MO
P4M1
P4MO
P5M1
P5MO0

TMA4ISR:

DATA
DATA
DATA
DATA
DATA
DATA
EQU
EQU
DATA
EQU
EQU

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

ORG
LIMP
ORG
LIMP

ORG

CPL
RETI

OD5H
0D4H
OD3H
0D2H
OD1H
0AFH
20H
40H
OEFH
02H
04H

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
00A3H
TM4ISR
0100H

P1.0 ; Test port
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MAIN:
MOV SP, #5FH
MOV POMO, #00H
MOV POM1, #00H
MOV P1MO, #00H
MOV P1M1, #00H
MOV P2MO, #00H
MOV P2M1, #00H
MOV P3MO, #00H
MOV P3M1, #00H
MOV P4MO, #00H
MOV P4M1, #00H
MOV P5MO, #00H
MOV P5M1, #00H
MOV T4L #66H ;65536-11.0592M/12/1000
MOV T4H #0FCH
MOV T4T3M,#80H ;Start timer
MOV |IE2 #ET4 ;Enable timer4 interrupt
SETB EA
JMP $
END

11.5.13 UART1 Interrupt

C language code
//Operating frequency for test is 11.0592MHz

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

sfr T2L = 0xd7;
sfr T2H = 0xd6;
sfr AUXR = 0x8e;
sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr pP2M1 = 0x95;
sfr P2MO = 0x96;
sfr pP3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr PAaM1 = 0xb3;
sfr P4MO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO = 0xca;
shit P10 = P110;
shit P11 = P11,

void UARTZL_Isr() interrupt 4
{

if (TI)

{
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TI=0;
P10 = IP10;
}
if (R1)
{
Rl =0;
P11 = IP11;

}

void main()

{
POMO = 0x00;
POM1 = 0x00;
P1MO0 = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

SCON = 0x50;
T2L = 0xe8;
T2H = Oxff;
AUXR = 0x15;
ES=1;
EA=1;

SBUF = 0x5a;

while (1);

/[Clear interrupt flag
/[Test port

/[Clear interrupt flag
/Test port

1165536-11059200/115200/4=0FFE8H

//Start timer
//Enable UART1 interrupt

/I Send test data

Assembly code

;Operating frequency for test is 11.0592MHz

T2L DATA
T2H DATA
AUXR DATA
POM1 DATA
POMO DATA
P1M1 DATA
P1MO DATA
P2M1 DATA
P2MO DATA
P3M1 DATA
P3MO DATA
P4M1 DATA
P4MO DATA
P5M1 DATA
P5MO0 DATA
ORG
LIMP
ORG

OD7H
OD6H
8EH

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
0023H

-375-



STC8H Series Manual

LIMP UART1ISR
ORG 0100H
UARTL1ISR:
JNB TI,CHECKRI
CLR TI ;Clear interrupt flag
CPL P1.0 ; Test port
CHECKRI:
JNB RLISREXIT
CLR RI ;Clear interrupt flag
CPL P1.1 ; Test port
ISREXIT:
RETI
MAIN:
MOV SP, #5FH
MOV POMO, #00H
MOV POM1, #00H
MOV P1MO, #00H
MOV PiM1, #00H
MOV P2MO, #00H
MOV P2M1, #00H
MOV P3MO, #00H
MOV P3M1, #00H
MOV P4MO, #00H
MOV P4M1, #00H
MOV P5MO, #00H
MOV P5M1, #00H
MOV SCON,#50H
MOV T2L #0E8H ;65536-11059200/115200/4=0FFE8H
MOV T2H #0FFH
MOV AUXR #15H ;Start timer
SETB ES ;Enable UART1 interrupt
SETB EA
MOV SBUF#5AH ; Send test data
JMP $
END

11.5.14 UART2 Interrupt

C language code
//Operating frequency for test is 11.0592MHz

#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

sfr POM1 = 0x93;
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sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr pP2M1 = 0x95;
sfr P2MO = 0x96;
sfr pP3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr PAM1 = 0xb3;
sfr P4AMO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO = 0xca;
shit P12 = P1n2;
shit P13 = P113;
void UART2_Isr() interrupt 8
{
if (S2CON & 0x02)
{
S2CON &= ~0x02; /IClear interrupt flag
P12 = 1P12; /Test port
}
if (S2CON & 0x01)
{
S2CON &= ~0x01; /IClear interrupt flag
P13 = 1P13; /Test port
}
}
void main()
{
POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;
S2CON = 0x10;
T2L = 0xe8; //65536-11059200/115200/4=0FFE8H
T2H = 0xff;
AUXR = 0x14; /IStart timer
IE2 = ES2; /[Enable UART2 interrupt
EA=1;
S2BUF = 0x5a; /I Send test data
while (1);
}

Assembly code
;Operating frequency for test is 11.0592MHz

T2L DATA OD7H

- 377 -



STC8H Series Manual

T2H
AUXR
S2CON
S2BUF
IE2
ES2

POM1
POMO
P1M1
P1MO
P2M1
P2MO
P3M1
P3MO
P4M1
P4MO
P5M1
P5MO0

UART2ISR:

CHECKRI:

ISREXIT:

MAIN:

DATA
DATA
DATA
DATA
DATA
EQU

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

ORG
LIMP
ORG
LIMP

ORG

PUSH
PUSH
MOV
INB
ANL
CcPL

MOV
JNB
ANL
CPL

POP
POP
RETI

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV

OD6H
8EH
9AH
9BH
0AFH
01H

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
0043H
UART2ISR

0100H

ACC

PSW

A,S2CON

ACC.1,CHECKRI

S2CON,#NOT 02H ;Clear interrupt flag
P1.2 ; Test port

A,S2CON

ACC.0,ISREXIT

S2CON,#NOT 01H ;Clear interrupt flag
P1.3 ; Test port

PSW
ACC

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

S2CON #10H
T2L ,#0E8H ;65536-11059200/115200/4=0FFE8H
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MOV T2H,#0FFH
MOV AUXR #14H
MOV IE2,#ES2
SETB EA

MOV S2BUF#5AH
JMP $

END

;Start timer

;Enable UART?2 interrupt

; Send test data

11.5.15 UART3 Interrupt

C language code

//Operating frequency for test is 11.0592MHz

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

sfr T2L = 0xd7;
sfr T2H = 0xd6;
sfr AUXR = 0x8e;
sfr S3CON = 0xac;
sfr S3BUF = Oxad;
sfr 1E2 = Oxaf;

#define  ES3 0x08

sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr pP2M1 = 0x95;
sfr P2MO = 0x96;
sfr pP3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr PAaM1 = 0xb3;
sfr P4MO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO = 0xca;
shit P12 = P1n2;
shit P13 = P1n3;

void UART3_Isr() interrupt 17

{
if (S3CON & 0x02)
{
S3CON &= ~0x02;
P12 = 1P12;
}
if (S3CON & 0x01)
{
S3CON &= ~0x01;
P13 =1P13;
}
}
void main()
{

/[Clear interrupt flag

/[Test port

/[Clear interrupt flag

/[Test port
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POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

S3CON = 0x10;
T2L = 0xe8;
T2H = Oxff;
AUXR = 0x14;
IE2 = ES3;

EA=1;

S3BUF = 0x5a;

while (1);

1165536-11059200/115200/4=0FFE8H

//Start timer
//[Enable UARTS interrupt

//Send test data

Assembly code

;Operating frequency for test is 11.0592MHz

T2L
T2H
AUXR
S3CON
S3BUF
IE2
ES3

POM1
POMO
P1M1
P1MO
P2M1
P2MO
P3M1
P3MO
P4M1
P4MO
P5M1
P5MO0

UART3ISR:

DATA
DATA
DATA
DATA
DATA
DATA
EQU

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

ORG
LIMP
ORG
LIMP

ORG

PUSH
PUSH
MOV
JNB

OD7H
OD6H
8EH

0ACH
O0OADH
0AFH
08H

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
008BH
UART3ISR

0100H

ACC

PSW

A,S3CON
ACC.1,CHECKRI
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ANL
CPL

CHECKRI:

ISREXIT:

MAIN:

MOV
JNB
ANL
CPL

POP
POP
RETI

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV
MOV
MOV
MOV
SETB
MOV

JMP

END

S3CON,#NOT 02H ;Clear interrupt flag
P1.2 ; Test port

A,S3CON

ACC.0,ISREXIT

S3CON,#NOT 01H ;Clear interrupt flag
P1.3 ; Test port

PSW
ACC

SP, #5FH

POMO, #00H
POML1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

S3CON,#10H

T2L #0E8H ;65536-11059200/115200/4=0FFE8H
T2H #0FFH

AUXR #14H :Start timer

IE2 #ES3 ;Enable UART3 interrupt

EA

S3BUF#5AH :Send test data

$

11.5.16 UART4 Interrupt

C language code

//Operating frequency for test is 11.0592MHz

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

sfr
sfr
sfr
sfr
sfr
sfr
#define

sfr
sfr
sfr

T2L
T2H
AUXR
S4CON
S4BUF
IE2
ES4

POM1
POMO
P1M1

0xd7;
0xd6;
0x8e;
0x84;
0x85;
Oxaf;

0x10

0x93;
0x94;
0x91;

-381-



STC8H Series Manual

sfr P1MO = 0x92;
sfr pP2M1 = 0x95;
sfr P2MO = 0x96;
sfr pP3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr PAaM1 = 0xb3;
sfr P4AMO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO = 0xca;
shit P12 = P1n2;
shit P13 = P113;
void UARTA4_Isr() interrupt 18
{
if (S4CON & 0x02)
{
S4CON &= ~0x02; /IClear interrupt flag
P12 = 1P12; /Test port
}
if (S4CON & 0x01)
{
S4CON &= ~0x01; /IClear interrupt flag
P13 = 1P13; /Test port
}
}
void main()
{
POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;
S4ACON = 0x10;
T2L = 0xe8; //65536-11059200/115200/4=0FFE8H
T2H = 0xff;
AUXR = 0x14; /IStart timer
IE2 = ES4; //[Enable UART4 interrupt
EA=1;
S4BUF = 0x5a; //Send test data
while (1);
}

Assembly code
;Operating frequency for test is 11.0592MHz

T2L DATA OD7H
T2H DATA OD6H
AUXR DATA 8EH
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S4CON
S4BUF
IE2
ES4

POM1
POMO
P1M1
P1MO
P2M1
P2MO
P3M1
P3MO
P4M1
P4MO
P5M1
P5MO0

UART4ISR:

CHECKRI:

ISREXIT:

MAIN:

DATA
DATA
DATA
EQU

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

ORG
LIMP
ORG
LIMP

ORG

PUSH
PUSH
MOV
INB
ANL
CPL

MOV
JNB
ANL
CPL

POP
POP
RETI

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV
MOV
MOV

84H
85H
0AFH
10H

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
0093H
UART4ISR

0100H

ACC

PSW

A,S4CON

ACC.1,CHECKRI

S4CON,#NOT 02H ;Clear interrupt flag
P1.2 ; Test port

A,S4CON

ACC.0,ISREXIT

S4CON,#NOT 01H ;Clear interrupt flag
P1.3 ; Test port

PSW
ACC

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

S4CON, #10H

T2L #0E8H ;65536-11059200/115200/4=0FFE8H
T2H #0FFH

AUXR #14H :Start timer
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MOV |1E2 #ES4 ;Enable UART4 interrupt
SETB EA

MOV S4BUF#5AH :Send test data

JMP $

END

11.5.17 ADC Interrupt

C language code
//Operating frequency for test is 11.0592MHz

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

sfr ADC _CONTR = 0Oxbc;
sfr ADC_RES = 0xbd;
sfr ADC_RESL = Oxbe;
sfr ADCCFG = Oxde;
shit EADC = IEN5;
sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr pP2M1 = 0x95;
sfr P2MO = 0x96;
sfr pP3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr PAaM1 = 0xb3;
sfr P4MO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO = 0xca;
void ADC_Isr() interrupt 5
{

ADC_CONTR &= ~0x20; /[Clear interrupt flag

PO =ADC _RES; /[Test port

P2 =ADC RESL; /[Test port
}
void main()
{

POMO = 0x00;

POM1 = 0x00;

P1MO0 = 0x00;

P1M1 = 0x00;

P2MO0 = 0x00;

P2M1 = 0x00;

P3MO0 = 0x00;

P3M1 = 0x00;

P4MO0 = 0x00;

P4M1 = 0x00;

P5MO0 = 0x00;

P5M1 = 0x00;

ADCCFG = 0x00;
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ADC_CONTR = 0xc0;
EADC =1,
EA=1;

while (1);

/[Enable and start the ADC module
/[Enable ADC interrupt

Assembly code

;Operating frequency for test is 11.0592MHz

ADC_CONTR DATA
ADC_RES DATA
ADC_RESL DATA
ADCCFG DATA
EADC BIT

POM1 DATA
POMO DATA
P1M1 DATA
P1MO DATA
P2M1 DATA
P2MO DATA
P3M1 DATA
P3MO DATA
P4AM1 DATA
P4MO DATA
P5M1 DATA
P5MO0 DATA

ORG
LIMP
ORG
LIMP

ORG
ADCISR:

ANL

MOV

MOV

RETI

MAIN:
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV
SETB

0BCH
0BDH
OBEH
ODEH
IE.5

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
002BH
ADCISR

0100H

ADC_CONTR#NOT 20H ;Clear interrupt flag
PO,ADC_RES ; Test port
P2,ADC_RESL ; Test port

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

ADCCFG#00H
ADC_CONTR,#0COH :Enable and start the ADC module
EADC ;Enable ADC interrupt
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SETB

JMP

END

EA

11.5.18 LVD Interrupt

C language code

/IOperating frequency for test is 11.0592MHz

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

sfr
#define
#define
#define
#define
#define
shit
#define

sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
shit

void LVD_Isr() interrupt 6

{

PCON &= ~LVDF;

RSTCFG
ENLVR
LVD2V2
LvD2Vv4
LVD2V7
LVD3V0
ELVD
LVDF

POM1
POMO
P1M1
P1MO
P2M1
P2MO
P3M1
P3MO
P4M1
P4MO
P5M1
P5MO0
P10

P10 = 1P10;

}

void main()

{

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

Oxff;
0x40
0x00
0x01
0x02
0x03
IEN6;
0x20

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;
P110;

IIRSTCFG.6
IILVD@2.2V
IILVD@2.4V
IILVD@2.7V
IILVD@3.0V

//PCON.5

/[Clear interrupt flag

/[Test port
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PCON &= ~LVDF;
RSTCFG = LVD3VO0;
ELVD =1,

EA=1;

while (1);

/lnterrupt flag needs to be cleared at power-on
//Set the LVD voltage to 3.0V
/[Enable LVD interrupt

Assembly code

;Operating frequency for test is 11.0592MHz

RSTCFG DATA
ENLVR EQU
LVD2V2 EQU
LvD2Vv4 EQU
LVD2V7 EQU
LVD3V0 EQU
ELVD BIT
LVDF EQU
POM1 DATA
POMO DATA
P1M1 DATA
P1MO DATA
P2M1 DATA
P2MO DATA
P3M1 DATA
P3MO DATA
P4M1 DATA
P4MO DATA
P5M1 DATA
P5MO0 DATA
ORG
LIMP
ORG
LIMP
ORG
LVDISR:
ANL
CPL
RETI
MAIN:
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

OFFH

40H ;RSTCFG.6
00H ;LVD@2.2V
01H ;LVD@2.4V
02H ;LVD@2.7V
03H ;LVD@3.0V
IE.6

20H ;PCON.5

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
0033H
LVDISR

0100H

PCON,#NOT LVDF ;Clear interrupt flag
P1.0 ; Test port

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H
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ANL PCON,#NOT LVDF ;Interrupt flag needs to be cleared at power-on
MOV RSTCFG# LVD3V0 ;Set the LVD voltage to 3.0V

SETB ELVD ;Enable LVD interrupt

SETB EA

JMP $

END

11.5.19 Comparator Interrupt

C language code
/IOperating frequency for test is 11.0592MHz

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

sfr CMPCR1 = 0xe6;
sfr CMPCR2 = 0xe7;
sfr POM1 = 0x93;

sfr POMO = 0x94;

sfr P1M1 = 0x91;

sfr P1MO = 0x92;

sfr P2M1 = 0x95;

sfr P2MO = 0x96;

sfr P3M1 = 0xb1;

sfr P3MO0 = 0xb2;

sfr P4M1 = 0xb3;

sfr P4AMO = 0xb4;

sfr P5M1 = 0xc9;

sfr P5MO0 = Oxca;
shit P10 = P110;

void CMP_lsr() interrupt 21

CMPCR1 &= ~0x40; llclear interrupt flag
P10 = IP10; /ltest port

void main()

{
POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4AM1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

CMPCR2 = 0x00;

CMPCR1 = 0x80; /I Enable comparator module
CMPCR1 |= 0x30; /I Enable comparator edge interrupt
CMPCR1 &= ~0x08; /IP3.6 is CMP+ input pin

CMPCRL1 |= 0x04; /1P3.7 is CMP- input pin

CMPCR1 |= 0x02; /I Enable comparator output
EA=1;

while (1);
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Assembly code

;Operating frequency for test is 11.0592MHz

CMPCR1 DATA OE6H
CMPCR2 DATA OE7H
POM1 DATA 093H
POMO DATA 094H
P1M1 DATA 091H
P1MO DATA 092H
P2M1 DATA 095H
P2MO DATA 096H
P3M1 DATA 0B1H
P3MO DATA 0B2H
P4M1 DATA 0B3H
P4MO DATA 0B4H
P5M1 DATA 0C9H
P5MO DATA OCAH
ORG 0000H
LIMP MAIN
ORG 00ABH
LIMP CMPISR
ORG 0100H
CMPISR:
ANL CMPCR1#NOT 40H ; clear interrupt flag
CPL P1.0 : test port
RETI
MAIN:
MOV SP, #5FH
MOV POMO, #00H
MOV POM1, #00H
MOV P1MO, #00H
MOV PiM1, #00H
MOV P2MO, #00H
MOV P2M1, #00H
MOV P3MO, #00H
MOV P3M1, #00H
MOV P4MO, #00H
MOV P4M1, #00H
MOV P5MO, #00H
MOV P5M1, #00H
MOV CMPCR2,#00H
MOV CMPCR1,#80H ; Enable comparator module
ORL CMPCR1,#30H ; Enable comparator edge interrupt
ANL CMPCR1,#NOT 08H ;P3.6 is CMP+ input pin
ORL CMPCRL1,#04H ; P3.7 is CMP- input pin
ORL CMPCR1,#02H ; Enable comparator output
SETB EA
JMP $
END

11.5.20 SPI Interrupt

C language code

/IOperating frequency for test is 11.0592MHz

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

sfr SPSTAT = 0xcd;
sfr SPCTL = 0xce;
sfr SPDAT = 0xcf;
sfr 1E2 = Oxaf;
#define  ESPI 0x02
sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr pP2M1 = 0x95;
sfr P2MO = 0x96;
sfr P3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr PAM1 = 0xb3;
sfr P4AMO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO = 0xca;
shit P10 = P110;
void SPI_Isr() interrupt 9
{
SPSTAT = 0xc0; /IClear interrupt flag
P10 = IP10; /Test port
}
void main()
{
POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;
SPCTL = 0x50; /[Enable SPI master mode
SPSTAT = 0xc0; /IClear interrupt flag
IE2 = ESPI; //[Enable SPI interrupt
EA=1;
SPDAT = 0x5a; //Send test data
while (1);
}

Assembly code
;Operating frequency for test is 11.0592MHz

SPSTAT DATA 0CDH
SPCTL DATA 0CEH
SPDAT DATA 0CFH
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1IE2 DATA 0AFH
ESPI EQU 02H
POM1 DATA 093H
POMO DATA 094H
PiM1 DATA 091H
P1IMO DATA 092H
P2M1 DATA 095H
P2MO DATA 096H
P3M1 DATA 0B1H
P3MO DATA 0B2H
P4M1 DATA 0B3H
P4MO DATA 0B4H
P5M1 DATA 0C9H
P5MO DATA 0CAH
ORG 0000H
LIMP MAIN
ORG 004BH
LIMP SPIISR
ORG 0100H
SPIISR:
MOV SPSTAT, #0COH ;Clear interrupt flag
CPL P1.0 ; Test port
RETI
MAIN:
MOV SP, #5FH
MOV POMO, #00H
MOV POM1, #00H
MOV P1MO, #00H
MOV P1M1, #00H
MOV P2MoO, #00H
MOV P2M1, #00H
MOV P3MO, #00H
MOV P3M1, #00H
MOV P4MO, #00H
MOV P4M1, #00H
MOV P5MO, #00H
MOV P5M1, #00H
MOV SPCTL,#50H :Enable SPI master mode
MOV SPSTAT,#0COH ;Clear interrupt flag
MOV 1E2 #ESPI ;Enable SPI interrupt
SETB EA
MOV SPDAT #5AH :Send test data
JMP $
END

11.5.21 12C Interrupt

C language code
//Operating frequency for test is 11.0592MHz

#include "'reg51.h"
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#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)
sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr pP2M1 = 0x95;
sfr P2MO = 0x96;
sfr pP3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr PAM1 = 0xb3;
sfr P4AMO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO = 0xca;
shit P10 = P170;

void 12C_lsr() interrupt 24
{
_push_(P_SW2);
P_SW2 |= 0x80;
if (I2CMSST & 0x40)
{
12CMSST &= ~0x40; /[Clear interrupt flag
P10 = 1P10; /Test port
}
_pop_(P_SW2);
}

void main()

{
POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4AMO = 0x00;
P4AM1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

P_SW2 = 0x80;

12CCFG = 0xc0; /[Enable 12C master mode
12CMSCR = 0x80; //[Enable 12C interrupt;
P_SW2 = 0x00;

EA=1;
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P_SW2 = 0x80;
12CMSCR = 0x81;
P_SW2 = 0x00;

while (1);

//Send start command

Assembly code

;Operating frequency for test is 11.0592MHz

P_SW2 DATA
12CCFG XDATA
12CMSCR XDATA
12CMSST XDATA
12CSLCR XDATA
12CSLST XDATA
12CSLADR XDATA
12CTXD XDATA
12CRXD XDATA
POM1 DATA
POMO DATA
P1M1 DATA
P1MO DATA
P2M1 DATA
P2MO DATA
P3M1 DATA
P3MO DATA
P4M1 DATA
P4MO DATA
P5M1 DATA
P5MO0 DATA
ORG
LIMP
ORG
LIMP
ORG
12CISR:
PUSH
PUSH
PUSH
PUSH
MOV
MOV
MOVX
ANL
MOVX
CPL
POP
POP
POP
POP
RETI
MAIN:
MOV

0BAH

OFE8OH
OFES81H
OFE82H
OFES83H
OFE84H
OFES85H
OFES86H
OFE87H

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
00C3H
12CISR

0100H

ACC
DPL

DPH

P_SW2

P_SW2 #80H
DPTR,#12CMSST
A,@DPTR
A#NOT 40H
@DPTR,A

P1.0

P_SW2

DPH

DPL

ACC

SP, #5FH

;Clear interrupt flag

; Test port
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MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV
MOV
MOVX
MOV
MOV
MOVX
MOV
SETB

MOV
MOV
MOV
MOVX
MOV

JMP

END

POMO, #00H
POML1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

P_SW2 #80H

A#OCOH ;Enable 12C master mode

DPTR,#12CCFG

@DPTR,A

A #80H ;Enable 12C interrupt
DPTR,#12CMSCR

@DPTR,A

P_SW2,#00H

EA

P_SW2,#80H

A#081H :Send start command
DPTR,#12CMSCR

@DPTR,A

P_SW2,#00H

$
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12 1/O port interrupt

Product line

1/O interrupt

I/O interrupt priority

1/O interrupt wake-up
function

STC8H1KO08 family

STC8H1K28 family

STC8H3K64S4 family A version

STC8H3K64S4 family A version

STC8H3K64S2 family B version

STC8H3K64S2 family B version

Rl k-

STC8H8K64U family A version

STC8H8K64U family B version

STC8H2K64T family

STC8H4K64TLR family

STC8H4K64TLCD family

STC8H4K64LCD family

N N I SN SN N

The subsequent families of the STC8H series support all I/O interrupts, and support 4 interrupt modes: falling edge
interrupt, rising edge interrupt, low-level interrupt, and high-level interrupt. Every group of I/O ports has an independent
interrupt entry address, and each 1/0 can independently set the interrupt mode.

Note: The I/O interrupts of A-version chips of STC8H3K64S4 and STC8H3K64S2 series cannot wake up CPU from

power-off, and only have level 1 interrupt priority. The I/O interrupts of

B-version chips of STC8H3K64S4 and

STC8H3K64S2 series can wake up CPU from power-down, and only have 1 level interrupt priority. For other series with
1/0 interrupts, 1/O interrupts can wake up CPU from power-down, and there are 4 levels of interrupt priority.

12.1 1/0O port interrupt related registers

Bit Address and Symbol
Symbol Description Address Reset value
B7 B6 B5 B4 B3 B2 B1 BO
POINTE [P0 interrupt enable register FDOOH | PO7INTE | POGINTE | POSINTE | PO4INTE PO3INTE PO2INTE PO1INTE POOINTE | 0000,0000
P1INTE [P1 interrupt enable register FDO1H | P17INTE | P16INTE | P15INTE | P14INTE P13INTE P12INTE P11INTE P10INTE | 0000,0000
P2INTE [P2 interrupt enable register FDO2H | P27INTE | P26INTE | P25INTE | P24INTE P23INTE P22INTE P21INTE P20INTE | 0000,0000
P3INTE [P3 interrupt enable register FDO3H | P37INTE | P36INTE | P35INTE | P34INTE P33INTE P32INTE P31INTE P30INTE | 0000,0000
P4INTE [P4 interrupt enable register FDO4H | PA7INTE | P46INTE | PASINTE | P44INTE P43INTE P42INTE P41INTE P40INTE | 0000,0000
PSINTE [P5 interrupt enable register FDO5H - - P55INTE | PS4INTE | P53INTE | P52INTE | P51INTE P50INTE | xx00,0000
P6INTE [P6 interrupt enable register FDO6H | P67INTE | P66INTE | P65SINTE | PBAINTE | P63INTE | P62INTE | P61INTE PE0INTE | 0000,0000
P7INTE [P7 interrupt enable register FDO7H | P77INTE | P76INTE | P75INTE | P74INTE | P73INTE | P72INTE | P71INTE P70INTE | 0000,0000
POINTF  [PO interrupt flag register FD10H | PO7INTF | PO6INTF | POSINTF | PO4INTF | PO3INTF | PO2INTF | POlINTF POOINTF | 0000,0000
PLINTF [Pl interrupt flag register FD11H | P17INTF | P16INTF | P1SINTF | P14INTF | P13INTF | P12INTF | PI11INTF PI0INTF | 0000,0000
P2INTF  [P2 interrupt flag register FD12H | P27INTF | P26INTF | P25INTF | P24INTF P23INTF P22INTF P21INTF P20INTF | 0000,0000
P3INTF  |P3 interrupt flag register FD13H | P37INTF | P36INTF | P35INTF | P34INTF | P33INTF | P32INTF | P31lINTF P30INTF | 0000,0000
P4INTF  [P4 interrupt flag register FD14H | PA7INTF | P46INTF | PASINTF | P44INTF | P43INTF | P42INTF | P41INTF P40INTF | 0000,0000
PSINTF  |P5 interrupt flag register FD15H - - PS5INTF | P54INTF | PS3INTF | PS2INTF | P51INTF PSOINTF | xx00,0000
P6INTF  [P6 interrupt flag register FD16H | P67INTF | P66INTF | P6SINTF | P64INTF | P63INTF | P62INTF | P6LINTF P60INTF | 0000,0000
P7INTF  [P7 interrupt flag register FD17H | P77INTF | P76INTF | P75INTF | P74INTF P73INTF P72INTF P71INTF P70INTF | 0000,0000
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POIMO  |PO Interrupt mode register 0 FD20H | PO7IMO | PO6IMO | PO5IMO | PO4IMO PO3IMO P02IMO PO1IMO POOIMO | 0000,0000

P1IMO  |P1 Interrupt mode register O FD21H | P17IMO | P16IMO | P15IMO | P14IMO P13IMO P12IMO P11IMO P10IMO | 0000,0000

P2IMO  |P2 Interrupt mode register 0 FD22H | P27IMO | P26IMO | P25IMO | P24IMO P23IMO P22IMO P21IMO P20IMO | 0000,0000

P3IMO  |P3 Interrupt mode register 0 FD23H | P37IMO | P36IMO | P35IMO | P34IMO P33IMO P32IMO P31IMO P30IMO | 0000,0000

P4IMO  [P4 Interrupt mode register 0 FD24H | P47IMO | P46IMO | P45IMO | P44IMO P43IMO P42IMO P41IMO P40IMO | 0000,0000

P5IMO  |P5 Interrupt mode register O FD25H - - PS5IMO | P54IMO P53IMO P52IMO P51IMO P50IMO | xx00,0000

P6IMO  [P6 Interrupt mode register 0 FD26H | P67IMO | P66IMO | P65IMO | P64IMO P63IMO P62IMO P61IMO P60IMO | 0000,0000

P7IMO  |P7 Interrupt mode register O FD27H | P77IMO | P76IMO | P75IMO | P74IMO P73IMO P72IMO P71IMO P70IMO | 0000,0000

POIM1  |PO Interrupt mode register 1 FD30H | PO7IM1 | PO6IM1 | PO5IM1 | PO4IM1 PO3IM1 P0O2IM1 PO1IM1 POOIM1 | 0000,0000

P1IM1  |P1 Interrupt mode register 1 FD31H | P17IM1 | P16IM1 | P15IM1 | P14IM1 P13IM1 P12IM1 P11IM1 P10IM1 | 0000,0000

P2IM1  |P2 Interrupt mode register 1 FD32H | P27IM1 | P26IM1 | P25IM1 | P24IM1 P23IM1 P22IM1 P21IM1 P20IM1 | 0000,0000

P3IM1  |P3 Interrupt mode register 1 FD33H | P37IM1 | P36IM1 | P35IM1 | P34IM1 P33IM1 P32IM1 P31IM1 P30IM1 | 0000,0000

P4IM1  |P4 Interrupt mode register 1 FD34H | P47IM1 | P46IM1 | P45IM1 | P44IM1 P43IM1 P42IM1 P41IM1 P40IM1 | 0000,0000

P5IM1  |P5 Interrupt mode register 1 FD35H - - P55IM1 | P54IM1 P53IM1 P52IM1 P51IM1 P50IM1 | xx00,0000

P6IM1  |P6 Interrupt mode register 1 FD36H | P67IM1 | P66IM1 | P65IM1 | P64IM1 P63IM1 P62IM1 P61IM1 P60IM1 | 0000,0000

P7IM1  |P7 Interrupt mode register 1 FD37H | P77IM1 | P76IM1 | P75IM1 | P74IM1 P73IM1 P72IM1 P71IM1 P70IM1 | 0000,0000

PINIPL 1/0 port interrupt priority low  [FD60H P7IP P6IP P5IP P4IP P3IP P2IP P1IP POIP 0000,0000
register

PINIPH 1/0 port interrupt priority high [FD61H P7IPH P6IPH P5IPH P4IPH P3IPH P2IPH P1IPH POIPH | 0000,0000
register

POWKUE  |PO interrupt wake-up enable  [FD40H |PO7WKUE |PO6WKUE |POSWKUE [PO4WKUE | PO3WKUE |PO2WKUE| POIWKUE | POOWKUE |0000,0000
register

PIWKUE [Pl interrupt wake-up enable  [FD41H |P17WKUE |P16WKUE |P15SWKUE [P14WKUE| P13WKUE |P12WKUE| P11WKUE | P10WKUE |0000,0000
register

P2WKUE  |P2 interrupt wake-up enable  [FD42H |P27WKUE |P26WKUE |P25WKUE [P24WKUE | P23WKUE |P22WKUE| P21WKUE | P20WKUE | 0000,0000
register

P3WKUE  |P3 interrupt wake-up enable  [FD43H |P37WKUE |P36WKUE |P35WKUE [P34WKUE | P33WKUE |P32WKUE| P31WKUE | P30WKUE |0000,0000
register

PAWKUE  |P4 interrupt wake-up enable  [FD44H |PA7WKUE |P4A6WKUE |PASWKUE [P44WKUE | P43WKUE |P42WKUE| P41WKUE | P40WKUE |0000,0000
register

PSWKUE  |P5 interrupt wake-up enable  [FD45H - = P55WKUE | PS4WKUE | P53WKUE |P52WKUE| P51IWKUE | PSOWKUE | xx00,0000
register

P6WKUE  |P6 interrupt wake-up enable  [FD46H |P67WKUE |P66WKUE |P65WKUE [P64WKUE | P63WKUE |P62WKUE| P61IWKUE | P6OWKUE | 0000,0000
register

P7WKUE  [P7 interrupt wake-up enable  |[FD47H |P77WKUE |P76WKUE |P75WKUE [P74WKUE | P73WKUE |P72WKUE| P7IWKUE | P70WKUE | 0000,0000
register
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12.1.1 Port interrupt enable registers (PXINTE)

Symbol Address B7 B6 B5 B4 B3 B2 B1 BO
POINTE FDOOH | PO7INTE | POSINTE | POSINTE | PO4INTE | PO3INTE | PO2INTE | POLINTE | POOINTE
P1INTE FDOIH | P17INTE | P16INTE | PISINTE | P14INTE | P13INTE | P12INTE | P11INTE | P10INTE
P2INTE FDO2H | P27INTE | P26INTE | P25INTE | P24INTE | P23INTE | P22INTE | P21INTE | P20INTE
P3INTE FDO3H | P37INTE | P36INTE | P35INTE | P34INTE | P33INTE | P32INTE | P31INTE | P30INTE
P4INTE FDO4H | PA7INTE | P46INTE | P4SINTE | P44INTE | P43INTE | P42INTE | P41INTE | P40INTE
P5INTE FDO5H - - PSSINTE | p54INTE | PS3INTE | P52INTE | PS1INTE | P50INTE
PGINTE FDO6H | P67INTE | P66INTE | P6SINTE | P64INTE | P63INTE | P62INTE | P61INTE | P6OINTE
P7INTE FDO7H | P77INTE | P76INTE | P7SINTE | P74INTE | P73INTE | P72INTE | P71INTE | P70INTE
PnINTE.x: Port interrupt enable control bit (n=0~7, x=0~7)
0: disable Pn.x port interrupt function
1: Enable Pn.x port interrupt function
12.1.2 Port interrupt flag registers (PXINTF)

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
POINTF FD10H | PO7INTF | POSINTF | POSINTF | PO4INTF | PO3INTF | PO2INTF | POLINTF | POOINTF
PLINTF FD11H | P17INTF | P16INTF | P15INTF | P14INTF | P13INTF | P12INTF | P11INTF | P10INTF
P2INTF FD12H | P27INTF | P26INTF | P25INTF | P24INTF | P23INTF | P22INTF | P21INTF | P20INTF
P3INTF FD13H | P37INTF | P36INTF | P35INTF | P34INTF | P33INTF | P32INTF | P31INTF | P30INTF
P4INTF FD14H | P47INTF | P46INTF | P45INTF | P44INTF | P43INTF | P42INTF | PALINTF | PAOINTF
PSINTF FD15H - - PSSINTF | PS4INTF | PS3INTF | P52INTF | PS1INTF | P50INTF
P6INTF FD16H | P67INTF | P66INTF | P65INTF | P64INTF | P63INTF | P62INTF | P6LINTF | P6OINTF
P7INTF FD17H | P77INTF | P76INTF | P75INTF | P74INTF | P73INTF | P72INTF | P71INTF | P70INTF

PnINTF.x: Port interrupt request flag (n=0~7, x=0~7)

0: No interrupt request for Pn.x port

1: Pn.x port has an interrupt request, if the interrupt is enabled, it will enter the interrupt service routine. The flag
bit needs to be cleared by software.

12.1.3 Port interrupt mode configuration registers (PxIM0, PxIM1)

Symbol Address B7 B6 BS B4 B3 B2 Bl BO
POIMO FD20H PO7IMO | PO6IMO | POSIMO | PO4IMO | PO3IMO | PO2IMO | PO1IMO | POOIMO
POIM1 FD30H PO7IM1 | PO6IM1 | POSIM1 | PO4IM1 | PO3IM1 | PO2IM1 | PO1IM1 | POOIM1
P1IMO FD21H P17IMO | P16IMO | P15IMO | P14IMO | P13IMO | P12IMO | P11IMO | P10IMO
P1IM1 FD31H P17IM1 | P16IM1 | P15IM1 | P14IM1 | P13IM1 | P12IM1 | P11lIM1 | P10IM1
P2IMO FD22H P271IM0 | P26IMO | P25IMO | P24IMO | P23IMO | P22IMO | P21IMO | P20IMO
P2IM1 FD32H P27IM1 | P26IM1 | P25IM1 | P24IM1 | P23IM1 | P22IM1 | P21IM1 | P20IM1
P3IMO FD23H P371IM0 | P36IMO | P35IMO | P34IMO | P33IMO | P32IMO | P31IMO | P30IMO
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P3IM1 FD33H P37IM1 | P36IM1 | P35IM1 | P34IM1 | P33IM1 [P32IM1 P31IM1 | P30IM1
P4IMO FD24H PA7IMO | P46IMO | P45IMO | P44IMO | P43IMO [P42IMO P4A1IMO | P40IMO
P4IM1 FD34H PA7IM1 | P46IM1 | P45IM1 | P44IM1 | P43IM1 [P42IM1 PALIM1 | P40IM1
P5IMO FD25H - - P55IM0 | P54IMO | P53IMO [P52IMO P51IMO | P50IMO
P5IM1 FD35H - - P55IM1 | P54IM1 | P53IM1 [P52IM1 P51IM1 | P50IM1
P6IMO FD26H P67IMO | P66IMO | P65IMO | P64IMO | P63IMO [P62IMO P61IMO | P60IMO
P6IM1 FD36H P67IML1 | P66IM1 | P65IM1 | P64IM1 | P63IM1 [P62IM1 P61IM1 | P60IM1
P7IMO FD27H P77IMO | P76IMO | P75IMO | P74IMO | P73IMO [P72IMO P71IM0O | P70IMO
P7IM1 FD37H P77IM1 | P76IM1 | P75IM1 | P74IM1 | P73IM1 [P72IM1 P71IM1 | P70IM1
Configure port mode
PnIM1.x PnIMO.x Pn.x Interrupt mode
0 0 Falling edge interrupt
0 1 Rising edge interrupt
1 0 Low level interrupt
1 1 High level interrupt
12.1.4 Port interrupt priority control registers (PINIPL, PINIPH)
Symbol | Address B7 B6 B5 B4 B3 B2 Bl BO
PINIPL | FD60H P7IP P6IP P5IP P4IP P3IP P2IP P1IP POIP
PINIPH | FD61H P7IPH P6IPH P5IPH P4IPH P3IPH P2IPH P1IPH POIPH

PxIPH,PxIP: Px interrupt priority control bit

00: Px interrupt priority level is O (lowest)
01: Px interrupt priority level is 1 (lower)

10: Px interrupt priority level is 2 (higher)
11: Px interrupt priority level is 3 (highest)

12.1.5 Port interrupt power-down wake-up enable registers (PXWKUE)

Symbol | Address B7 B6 B5 B4 B3 B2 Bl BO

POWKUE | FD40H | PO7WKUE | POBWKUE | POSWKUE | PO4WKUE | PO3WKUE | PO2WKUE | POIWKUE | POOWKUE
PIWKUE | FD41H [ P17WKUE | P16WKUE | PISWKUE | P14WKUE | P13WKUE | P12WKUE | P1IIWKUE | P10OWKUE
P2WKUE | FD42H | P27WKUE | P26WKUE | P25WKUE | P24WKUE | P23WKUE | P22WKUE | P2IWKUE | P20WKUE
P3WKUE | FD43H | P37WKUE | P36WKUE | P35WKUE | P34WKUE | P33WKUE | P32WKUE | P31WKUE | P30WKUE
PAWKUE | FD44H | P47WKUE | P46WKUE | P4SWKUE | P44WKUE | P4A3WKUE | P4A2WKUE | P4IWKUE | P4AOWKUE
PSWKUE | FD45H - - P55WKUE | P5S4WKUE | PS3WKUE | P52WKUE | P5IWKUE | PSOWKUE
P6WKUE | FD46H | P67WKUE | P66WKUE | P6SWKUE | P64WKUE | P63WKUE | P62WKUE | P6IWKUE | PEBOWKUE
P7WKUE | FD47H | P77WKUE | P7T6WKUE | P7SWKUE | P74WKUE | P73WKUE | P72WKUE | P7TIWKUE | P7T0OWKUE

PnxWKUE: Port interrupt power-down wake-up enable bit(n=0~7, x=0~7)

0: disable Pn.x interrupt power-down wake-up function
1: enable Pn.x interrupt power-down wake-up function

-398 -



STC8H Series Manual

12.2 Example Routines

12.2.1 PO Falling edge interrupt

C language code

/I Operating frequency for test is 11.0592MHz

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

sfr POMO = 0x94;
sfr POM1 = 0x93;
sfr P1MO = 0x92;
sfr P1M1 = 0x91;
sfr P2MO = 0x96;
sfr P2M1 = 0x95;
sfr P3MO = 0xb2;
sfr P3M1 = 0xb1;
sfr P4MO = 0xb4;
sfr PAM1 = 0xb3;
sfr P5MO = 0xca;
sfr P5M1 = 0xc9;
sfr P6MO = 0xcc;
sfr P6M1 = 0xcb;
sfr P7MO = 0xe2;
sfr P7M1 = Oxel;
sfr P_Sw2 = Oxba;
#define  POINTE (*(unsigned char volatile xdata *)0xfd00)
#define  POINTF (*(unsigned char volatile xdata *)0xfd10)
#define  POIMO (*(unsigned char volatile xdata *)0xfd20)
#define  POIM1 (*(unsigned char volatile xdata *)0xfd30)
void main()
{
POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4AM1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;
P_SW?2 |= 0x80;
POIMO = 0x00; /I Falling edge interrupt
POIM1 = 0x00;
POINTE = 0xff; /1 Enable PO port interrupt

P_SW2 &= ~0x80;

while (1);

-399 -



STC8H Series Manual

/[Because the interrupt vector is greater than 31, it cannot be directly compiled in KEIL

/[The 13th interrupt entry address must be borrowed

void common_isr() interrupt 13

{

unsigned char psw2_st;
unsigned char intf;

psw2_st = P_SW2;

P_SW2 |= 0x80;

intf = POINTF;

if (intf)

{
POINTF = 0x00;
if (intf & 0x01)
{
}
if (intf & 0x02)
{
}
if (intf & 0x04)
{
}
if (intf & 0x08)
{
}
if (intf & 0x10)
{
}
if (intf & 0x20)
{
}
if (intf & 0x40)
{
}
if (intf & 0x80)
{
}

}

P_SW2 = psw2_st;

}
/I ISR.ASM

//P0.0 interrupt

//P0.1 interrupt

//P0.2 interrupt

//P0.3 interrupt

//P0.4 interrupt

//P0O.5 interrupt

//P0.6 interrupt

//P0.7 interrupt

/I Save the following code as ISP.ASM, and then add the file to the project

CSEG

JMP
POINT_ISR:

JMP

END

AT 012BH
POINT_ISR

006BH

;PO interrupt entry address

; Borrow the entry address of the 13th interrupt
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Assembly code

;Operating frequency for test is 11.0592MHz

POMO
POM1
P1MO
P1M1
P2MO
P2M1
P3MO
P3M1
P4MO
P4M1
P5MO
P5M1
P6MO
P6M1
P7MO
P7M1

P_SW2
POINTE
POINTF

POIMO
POIM1

POINT_ISR:

CHECKPO00:

CHECKPO1:

CHECKPO02:

CHECKPO03

CHECKPO4:

CHECKPO05:

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

DATA

XDATA
XDATA
XDATA
XDATA

ORG
LIMP

ORG

PUSH
PUSH
PUSH
PUSH
PUSH

MOV
MOVX
MOV
CLR
MOVX
MOV

JNB
NOP

JNB
NOP

JNB
NOP

JNB
NOP

JNB
NOP

JNB

094H
093H
092H
091H
096H
095H
0B2H
0B1H
0B4H
0B3H
0CAH
0C9H
0CCH
0CBH
O0E2H
OE1H

0BAH

OFDOOH
OFD10H
O0FD20H
OFD30H

0000H
MAIN

012BH
ACC

B

DPL

DPH

P_SW2
DPTR,#POINTF
A,@DPTR

BA

A

@DPTR,A

AB

ACC.0,CHECKPO1

ACC.1,CHECKP02

ACC.2,CHECKPO03

ACC.3,CHECKP04

ACC.4,CHECKPO05

ACC.5,CHECKPO06

PO Interrupt entry address

:P0.0 Interrupt

:P0.1 Interrupt

:P0.2 Interrupt

:P0.3 Interrupt

:P0.4 interrupt
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NOP

CHECKPO06:
JNB ACC.6,CHECKPO7
NOP

CHECKPOT7:
JNB ACC.7,POISREXIT
NOP

POISREXIT:
POP P_SW2
POP DPH
POP DPL
POP B
POP ACC
RETI
ORG 0200H

MAIN:
MOV SP, #5FH
MOV POMO,#00H
MOV POM1,#00H
MOV P1MO,#00H
MOV P1M1,#00H
MOV P2M0,#00H
MOV P2M1,#00H
MOV P3MO,#00H
MOV P3M1,#00H
ORL P_SW2,#80H
CLR A
MOV DPTR,# POIMO
MOVX @DPTR,A
MOV DPTR,# POIM1
MOVX @DPTR,A
MOV DPTR,# POINTE
MOV A#OFFH
MOVX @DPTR,A
ANL P_SW2 #7FH
SETB EA
JMP $
END

:P0.5 interrupt

:P0.6 interrupt

:P0.7 interrupt

. Falling edge interrupt

. Enable PO interrupt

12.2.2 P1 rising edge interrupt

C language code

//Operating frequency for test is 11.0592MHz

#include "reg51.h™

#include "intrins.h"

sfr POMO = 0x94;
sfr POM1 = 0x93;
sfr P1IMO = 0x92;
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sfr P1M1 = 0x91;
sfr P2MO = 0x96;
sfr pP2M1 = 0x95;
sfr P3MO = 0xb2;
sfr pP3M1 = 0xb1;
sfr P4AMO = 0xb4;
sfr PAM1 = 0xb3;
sfr P5MO = 0xca;
sfr P5M1 = 0xc9;
sfr P6MO = 0xcc;
sfr P6M1 = 0xcb;
sfr P7MO = 0xe2;
sfr pP7M1 = Oxel;
sfr P_SW2 = Oxba;
#define  P1INTE (*(unsigned char volatile xdata *)0xfd01)
#define  PL1INTF (*(unsigned char volatile xdata *)0xfd11)
#define  P1IMO (*(unsigned char volatile xdata *)0xfd21)
#define  P1IM1 (*(unsigned char volatile xdata *)0xfd31)
void main()
{
POMO = 0x00;
POM1 = 0x00;
P1MO0 = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;
P_SW2 |= 0x80;
P1IMO = Oxff; Il Rising edge interrupt
P1IM1 = 0x00;
P1INTE = Oxff; I/ EnableP1 interrupt

P_SW2 &= ~0x80;

while (1);
}

/IBecause the interrupt vector is greater than 31, it cannot be directly compiled in KEIL
/[The 13th interrupt entry address must be borrowed

void common_isr() interrupt 13
{
unsigned char psw2_st;
unsigned char intf;

psw2_st = P_SW2;
P_SW2 |= 0x80;
intf = P1INTF;
if (intf)
{
PLINTF = 0x00;
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}

if (intf & 0x01)
{

}
if (intf & 0x02)

{

}
if (intf & 0x04)

{

}
if (intf & 0x08)

{

}
if (intf & 0x10)

{

}
if (intf & 0x20)

{

}
if (intf & 0x40)

{
}
if (intf & 0x80)
{

}

P_SW2 = psw2_st;

}

/I ISR.ASM
/I Save the following code as ISP.ASM, and then add the file to the project

CSEG
JMP

PLINT_ISR:

JMP
END

AT 0133H
PLINT_ISR

006BH

//P1.0 interrupt

//P1.1 interrupt

//P1.2 interrupt

//P1.3 interrupt

//P1.4 interrupt

//P1.5 interrupt

//P1.6 interrupt

[/P1.7 interrupt

;P1 interrupt entry address

; Borrow the entry address of the 13th interrupt

Assembly code

;Operating frequency for test is 11.0592MHz

POMO
POM1
P1MO
P1M1
P2MO
P2M1
P3MO
P3M1
P4MO
P4M1

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

094H
093H
092H
091H
096H
095H
0B2H
0B1H
0B4H
0B3H
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P5MO0 DATA
P5M1 DATA
P6MO DATA
P6M1 DATA
P7MO DATA
P7M1 DATA
P_SW2 DATA
PLINTE XDATA
PLINTF XDATA
P1IMO XDATA
P1IM1 XDATA
ORG
LIMP
ORG
PLINT_ISR:
PUSH
PUSH
PUSH
PUSH
PUSH
MOV
MOVX
MOV
CLR
MOVX
MOV
CHECKP10:
JNB
NOP
CHECKP11:
JNB
NOP
CHECKP12:
JNB
NOP
CHECKP13
JNB
NOP
CHECKP14:
JNB
NOP
CHECKP15:
JNB
NOP
CHECKP16:
JNB
NOP
CHECKP17:
JNB
NOP
P1ISREXIT:
POP
POP
POP
POP

0CAH
0C9H
0CCH
0CBH
OE2H
OE1H

0BAH

OFDO1H
OFD11H
OFD21H
OFD31H

0000H
MAIN

0133H
ACC

B

DPL

DPH

P_SW2
DPTR#P1INTF
A.@DPTR

BA

A

@DPTRA

AB

ACC.0,CHECKP11

ACC.1,CHECKP12

ACC.2,CHECKP13

ACC.3,CHECKP14

ACC.4,CHECKP15

ACC.5,CHECKP16

ACC.6,CHECKP17

ACC.7,P1ISREXIT

P_SW2
DPH
DPL

;P1 interrupt entry address

;P1.0 interrupt

;P1.1 interrupt

;P1.2 interrupt

;P1.3 interrupt

;P1.4 interrupt

;PL.5 interrupt

;P1.6 interrupt

;PL.7 interrupt
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POP ACC
RETI
ORG 0200H

MAIN:
MOV SP, #5FH
MOV POMO,#00H
MOV POM1,#00H
MOV P1MO,#00H
MOV P1M1,#00H
MOV P2MO0,#00H
MOV P2M1,#00H
MOV P3MO0,#00H
MOV P3M1,#00H
ORL P_SW2 #80H
CLR A
MOV DPTR,# P1IMO : Falling edge interrupt
MOVX @DPTR,A
MOV DPTR# P1IM1
MOVX @DPTR,A
MOV DPTR# P1INTE
MOV A#OFFH
MOVX @DPTR,A : Enable Pl interrupt
ANL P_SW2#7FH
SETB EA
JMP $
END

12.2.3 P2 low level interrupt

C language code

//Operating frequency for test is 11.0592MHz

#include "'reg51.h"

#include "intrins.h*

sfr POMO = 0x94;
sfr POM1 = 0x93;
sfr P1MO = 0x92;
sfr P1M1 = 0x91;
sfr P2MO0 = 0x96;
sfr P2M1 = 0x95;
sfr P3MO = 0xb2;
sfr P3M1 = 0xb1;
sfr P4MO = 0xb4;
sfr P4M1 = 0xb3;
sfr P5MO0 = Oxca;
sfr P5M1 = 0xc9;
sfr P6MO = oxcc;
sfr P6M1 = Oxcb;
sfr P7MO = 0xe2;
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sfr P7TM1
sfr P_SW2

#define  P2INTE
#define  P2INTF
#define  P2IMO
#define  P2IM1

void main()

{
POMO = 0x00;
POM1 = 0x00;
P1MO0 = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

P_SW2 |= 0x80;
P21MO0 = 0x00;
P2IM1 = Oxff;
P2INTE = 0xff;
P_SW2 &= ~0x80;

while (1);
}

= Oxel;

Oxba;

(*(unsigned char volatile xdata *)0xfd02)
(*(unsigned char volatile xdata *)0xfd12)
(*(unsigned char volatile xdata *)0xfd22)
(*(unsigned char volatile xdata *)0xfd32)

/I low level interrupt

/l Enable P2 port interrupt

/IBecause the interrupt vector is greater than 31, it cannot be directly compiled in KEIL

/[The 13th interrupt entry address must be borrowed

void common_isr() interrupt 13

{

unsigned char psw2_st;

unsigned char intf;

psw2_st = P_SW2;

P_SW2 |= 0x80;

intf = P2INTF;

if (intf)

{
P2INTF = 0x00;
if (intf & 0x01)
{
}
if (intf & 0x02)
{
}
if (intf & 0x04)
{
}

//P2.0 interrupt

//P2.1 interrupt

//P2.2 interrupt
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}

if (intf & 0x08)
{

}
if (intf & 0x10)

{

}
if (intf & 0x20)

{

}
if (intf & 0x40)

{
}
if (intf & 0x80)
{

}

P_SW2 = psw2_st;

}

/I ISR.ASM
/I Save the following code as ISP.ASM, and then add the file to the project

CSEG
JMP

P2INT_ISR:

JMP
END

AT 013BH
P2INT_ISR

006BH

//P0.3 interrupt

//P2.4 interrupt

//P2.5 interrupt

//P2.6 interrupt

/[P2.7 interrupt

;P2 interrupt entry address

; Borrow the entry address of the 13th interrupt

Assembly code

;Operating frequency for test is 11.0592MHz

POMO
POM1
P1MO
P1M1
P2MO
P2M1
P3MO
P3M1
P4MO
P4AM1
P5MO0
P5M1
P6MO
P6M1
P7MO
P7M1

P_SW2
P2INTE
P2INTF
P21MO
P2IM1

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

DATA

XDATA
XDATA
XDATA
XDATA

ORG
LIMP

094H
093H
092H
091H
096H
095H
0B2H
0B1H
0B4H
0B3H
0CAH
0C9H
0CCH
0CBH
0E2H
OE1H

0BAH

OFDO02H
OFD12H
0FD22H
0FD32H

0000H
MAIN
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ORG
P2INT_ISR:

PUSH

PUSH

PUSH

PUSH

PUSH

MOV

MOVX

MOV B,A

CLR

MOVX

MOV
CHECKP20:

JNB

NOP
CHECKP21:

JNB

NOP
CHECKP22:

JNB

NOP
CHECKP23

JNB

NOP
CHECKP24:

JNB

NOP
CHECKP25:

JNB

NOP
CHECKP26:

JNB

NOP
CHECKP27:

JNB

NOP
P2ISREXIT:

POP

POP

POP

POP

POP

RETI

ORG
MAIN:
MOV

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

ORL
CLR
MOV
MOVX
MOV
MOVX
MOV
MOV
MOVX
ANL

SETB

013BH ;P2 interrupt entry address

ACC
B
DPL
DPH
P_SW2
DPTR#P2INTF
A@DPTR

A
@DPTR,A
AB

ACC.0,CHECKP21
;P2.0 interrupt

ACC.1,CHECKP22
;P2.1 interrupt

ACC.2,CHECKP23

;P2.2 interrupt
ACC.3,CHECKP24

;P2.3 interrupt
ACC.4,CHECKP25

;P2.4 interrupt

ACC.5,CHECKP26
;P2.5 interrupt

ACC.6,CHECKP27
;P2.6 interrupt

ACC.7,P2ISREXIT
;P2.7 interrupt

P_SW2
DPH
DPL

B

ACC

0200H
SP, #5FH

POMO,#00H
POM1,#00H
P1MO,#00H
P1M1,#00H
P2MO0,#00H
P2M1,#00H
P3MO,#00H
P3M1,#00H

P_SW2,#80H

A

DPTR# P2IMO ; low level interrupt
@DPTR,A

DPTR# P2IM1

@DPTR,A

DPTR,# P2INTE

A#OFFH

@DPTR,A ;enable P2 interrupt
P_SW2#7FH

EA
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JMP $

END
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12.2.4 Port3 high level interrupt

C language code

//Operating frequency for test is 11.0592MHz

#include ""reg51.h"

#include "intrins.h"

sfr
sfr
sfr

sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

#define
#define
#define
#define

void main()

{

POMO
POM1
P1MO

PIM1
P2MO
P2M1
P3MO
P3M1
PAMO
PAM1
P5MO
P5M1
P6MO
P6M1
P7MO
P7M1
P_SW2

P3INTE
P3INTF
P3IMO
P3IM1

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;

= 0x94;
= 0x93;
= 0x92;
= 0x91;
= 0x96;
= 0x95;
= 0Oxb2;
= Oxbi;
= 0xb4;
= 0xbs;
=  Oxca;
= 0xc9;
= Oxcc;
=  Oxcb;
= 0xe2;
= Oxel;
Oxba;

(*(unsigned char volatile xdata *)0xfd03)
(*(unsigned char volatile xdata *)0xfd13)
(*(unsigned char volatile xdata *)0xfd23)

(*(unsigned char volatile xdata *)0xfd33)
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}

P5MO0 = 0x00;
P5M1 = 0x00;

P_SW2 |= 0x80;
P31MO = Oxff;
P3IM1 = Oxff;
P3INTE = Oxff;

P_SW2 &= ~0x80;

while (1);

/1 high level interrupt

//Enable P3 interrupt

/IBecause the interrupt vector is greater than 31, it cannot be directly compiled in KEIL

/[The 13th interrupt entry address must be borrowed

void common_isr() interrupt 13

{

unsigned char psw2_st;

unsigned char intf;

psw2_st = P_SW2;

P_SW2 |= 0x80;

intf = P3INTF;

if (intf)

{
P3INTF = 0x00;
if (intf & 0x01)
{
}
if (intf & 0x02)
{
}
if (intf & 0x04)
{
}
if (intf & 0x08)
{
}

//P3.0 interrupt

//P3.1 interrupt

//P3.2 interrupt

//P3.3 interrupt
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}

if (intf & 0x10)
{

}
if (intf & 0x20)

{

}
if (intf & 0x40)

{

}
if (intf & 0x80)

{

P_SW2 = psw2_st;

}
/I 1SR.ASM

/[Save the following code as ISP.ASM, and then add the file to the project
AT 0143H
P3INT_ISR

CSEG
JMP

P3INT_ISR:

JMP
END

006BH

/IP3.4 interrupt

//P3.5 interrupt

//P3.6 interrupt

//P3.7 interrupt

; P3 port interrupt entry address

; Borrow the entry address of the 13th interrupt

Assembly code

;Operating frequency for test is 11.0592MHz

POMO
POM1
P1MO
PiM1
P2MO0

P2M1

P3MO0
P3M1
P4MO
PAM1
P5MO
P5M1
P6MO

DATA
DATA
DATA
DATA
DATA

DATA

DATA
DATA
DATA
DATA
DATA
DATA
DATA

094H
093H
092H
091H
096H

095H

0B2H
0B1H
0B4H
0B3H
0CAH
0C9H
0CCH
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P6M1
P7MO
P7TM1

P_SW2
P3INTE
P3INTF
P3IMO
P3IM1

P3INT_ISR:

CHECKP30:

CHECKP31:

CHECKP32:

CHECKP33

CHECKP34:

CHECKP35:

DATA
DATA
DATA

DATA

XDATA
XDATA
XDATA
XDATA

ORG 0000H
LIMP MAIN

ORG 0143H

PUSH
PUSH
PUSH
PUSH
PUSH

MOV
MOVX
MOV
CLR
MOVX
MOV

JNB
NOP

JNB
NOP

JNB
NOP

JNB
NOP

JNB
NOP

JNB

0CBH
O0E2H
OE1H

0BAH

OFDO3H
OFD13H
OFD23H
OFD33H

;P3 interrupt entry address

ACC

B

DPL
DPH
P_SW2

DPTR#P3INTF
A,@DPTR

B.A

A

@DPTR,A

AB

ACC.0,CHECKP31

ACC.1,CHECKP32

ACC.2,CHECKP33

ACC.3,CHECKP34

ACC.4,CHECKP35

ACC.5,CHECKP36

;P3.0

;P3.1

;P3.2

;P3.3

;P3.4

interrupt

interrupt

interrupt

interrupt

interrupt
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CHECKP36:

CHECKP37:

P3ISREXIT:

MAIN:

NOP

JNB
NOP

JNB

NOP

POP
POP
POP
POP
POP
RETI

ORG

MOV

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

ORL
CLRA
MOV
MOVX
MOV
MOVX
MOV
MOV
MOVX
ANL
SETB
JMP

END

ACC.6,CHECKP37

ACC.7,P3ISREXIT

P_SW2
DPH
DPL

ACC

0200H

SP, #5FH

POMO,#00H
POM1,#00H
P1MO0,#00H
P1M1,#00H
P2MO0,#00H
P2M1,#00H
P3MO0,#00H
P3M1,#00H

P_SwW2,#80H

DPTR,# P3IMO
@DPTR,A
DPTR,# P3IM1
@DPTR,A
DPTR,# P3INTE
A#OFFH
@DPTR,A
P_SW2 #7FH
EA

$

;P3.5 interrupt

;P3.6 interrupt

;P3.7 interrupt

; high level interrupt

;enable P3 interrupt
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13 Timer/Counter

Product line Number of timers

STC8H1KO08 family

w

STC8H1K28 family

STCBH3K64S4 family

STC8H3K64S2 family

STC8H8K64U family

STC8H2K6AT family

STC8H4KGB4TLR family

STC8H4K64TLCD family

grjorjorjorjorjor|or| ol

STC8H4K64LCD family

Five 16-bit Timers/Counters are integrated in STC8H series of 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 TAT3M. For T4, the ‘timer’ or ‘counter’
function is selected by the control bit T4_C/T in the special function register T4T3M. The core of the
timer/counter is a up 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 pins, the timer/counter runs in counting mode, it counts once every pulse.

When 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 T3 and T4 are operating
in ‘timer’ mode, T3x12 and T4x12 in the T4T3M 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.

TO has four operating modes which are selected by bit-pairs (M1, M0) 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 T1, all modes except mode 3 are
the same as TO. The mode 3 of T1 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 can also be as the baud-rate
generators of UARTSs and programmable clock outputs.

13.1 Registers Related to Timers

. Bit Address and Symbol Reset

Symbol Description Address B7 B6 B5 B4 B3 B2 Bl B0 -
TCON Timer 0 and 1 control register 88H TF1 TR1 TFO TRO IE1 IT1 1E0 ITO_ |0000,0000
TMOD Timer 0 and 1 mode register 89H GATE CIT M1 MO0 GATE CIT M1 MO  {0000,0000
TLO Timer 0 low byte register 8AH 0000,0000
TL1 Timer 1 low byte register 8BH 0000,0000
THO Timer 0 high byte register 8CH 0000,0000
TH1 Timer 1 high byte register 8DH 0000,0000
AUXR Aucxiliary register 1 8EH TOx12 T1x12 |UART_MOx6| T2R T2 C/T | T2x12 |[EXTRAM| S1ST2 [0000,0001
INTCLKQ | External interruptand clock | - gp, - EX4 EX3 EX2 - |r2ciKo| Ticiio | Tociko |x000,x000

output control register
WKTCL Wake-up Ti melrosvontrol Register AAH 11111111
WKTCH Wake-up Tim_er Control Register ABH WKTEN 0111,1111
high byte

T4T3M Timer4 a“gfgi':tzrrg Control | by T4R T4_CIT ‘ Tax12 ‘ TACLKO ‘ T3R ‘T3_C/T‘ Tax12 ‘TSCLKO 0000,0000
T4H Timer 4 high byte register D2H 0000,0000
T4L Timer 4 low byte register D3H 0000,0000
T3H Timer 3 high byte register D4H 0000,0000
T3L Timer 3 low byte register D5H 0000,0000
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[ T2H | Timer 2 high byte register | D6H | [0000,0000]
[ T2L | Timer 2 low byte register | D7H | |0000,0000]
. Bit Address and Symbol Reset
Symbol Description Address B7 [ B6 [ BS B4 B3 | B2 [ BT [ BO o
TM2PS Timer 2 clock prescaler register | FEA2H 0000,0000
TM3PS Timer 3 clock prescaler register | FEA3H 0000,0000
TM4PS Timer 4 clock prescaler register | FEA4H 0000,0000
13.2 Timer 0/1
13.2.1 Timer 0 and 1 Control Register
Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
TCON 88H TF1 TR1 TFO TRO IE1 IT1 IEO ITO

TF1: T1 overflow flag. After T1 is enabled to count, it performs adding 1 count from the initial value. TF1 is set
by hardware on T1 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: T1 run control bit. It is set or cleared by software to turn the timer on/off. If 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 is enabled
to count only if TR1 =1 and INT1 is high.

TFO: TO overflow flag. After TO is enabled to count, it performs adding 1 count from the initial value. TFO is set
by hardware on TO 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: TO run control bit. It is set or cleared by software to turn the timer on/off. If GATE (TMOD.3) =0, TO will
start counting as soon as TRO=1 and stop counting when TR0=0. If GATE (TMOD.0) = 1, TO is enabled
to count only if TRO =1 and INTO is high.

IE1: External Interrupt 1 (INT1/P3.3) request flag. IE1=1 means external interrupt requests interrupt to CPU.It
is cleared by hardware automatically when the CPU responds to the interrupt.

IT1: External Intenupt 1 trigger edge type control bit. If IT1 =0, INT1 can be triggered by both rising and
falling edges. If IT1 =1, INT1 can be triggered only by falling edge.

IEO: External Interrupt O (INTO0/P3.2) request flag. IEO=1 means external interrupt requests interrupt to CPU.It
is cleared by hardware automatically when the CPU responds to the interrupt.

ITO: External Intenupt O trigger edge type control bit. If ITO =0, INTO can be triggered by both rising and
falling edges. If ITO =1, INTO can be triggered only by falling edge.

13.2.2 Timer 0/1 Mode Register

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO

TMOD 89H T1 GATE TLC/T | TL M1 | TL MO | TO GATE | T0 C/T | TO ML | TO_MO

T1 GATE: T1 gate control. If GATE/TMOD.7=1, T1 starts only when TR1 is set AND INTL1 pin is high.

TO_GATE: TO gate control. If GATE/TMOD.3 =1, TO0 starts only when TRO is set AND INTO pin is high.

T1 _C/T: T1 mode select bit. If it is reset, T1 is used as a timer (input pulse is from internal system clock). If it is
set, T1 is used as a counter (input pulse is from external T1/P3.5 pin).

TO_C/T: TO mode select bit. If it is reset, TO is used as a timer (input pulse is from internal system clock). If it is
set, TO is used as a counter (input pulse is from external TO/P3.4 pin).

T1 M1/T1 MO: T1 mode select bits.

T1 M1 | T1_MO T1 operating mode

0 0 16-bit auto-reload mode.
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When the 16-bit counter [TH1, TL1] overflows, the system loads the reload value
in the internal 16-bit reload register into [TH1, TL1] automatically.

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 loads the reload value in TH1
into TL1 automatically.
1 1 T1 stops working.
TO_M1/TO_MO: TO mode select bits.
TO M1 | TO_MO TO operating mode
16-bit auto-reload mode.
0 0 When the 16-bit counter [THO, TLO] overflows, the system loads the reload value
in the internal 16-bit reload register into [THO, TLO] automatically.
0 1 16-bit non-auto-reload mode.

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 TLO overflows, the system loads the reload value in THO
into TLO automatically.

16-bit auto-reload mode. It is similar to mode 0, whose interrupt can not be
disabled. The interrupt has the highest priority, higher than the priority of all other
1 1 interrupts, and cannot be turned off. It can be used as the system tick timer of the
operating system or the system monitoring timer. The only way to stop is to turn
off the TRO bit in the TCON register and stop supplying the clock to Timer 0.

13.2.3 Timer0 mode 0 (16-bit auto-reloadable mode)

In this mode, Timer/Counter O is used as a 16-bit counter that can be automatically reloaded, as shown in the
figure below.

AUXR.7/T0x12=0

SYSclk TFO Interrupt

Toggle

THO TLO
(8bits) | (8bits) > X TocLko

1
i
i P35

control

TOCLKO

RL_THO | RL_TLO
(8bits) (8bits)

Timer/Counter0 mode 0: 16-bit auto-reload mode

When GATE=0 (TMOD.3), the timer will count if TRO=1. When GATE=1, it is allowed to control timer0
by external input INTO, so that pulse width measurement can be realized. TRO is the control bit in the TCON
register. For the specific function description of each bit of the TCON register, see the introduction of the TCON
register in the previous section.

When C/T=0, the multiplexer is connected to the frequency division output of the system clock. TO counts
the internal system clock, and works in timing mode. When C/T=1, the multiplexer is connected to the external
pulse input P3.4/T0, and TO works in counting mode.

Timer0 of STC microcontroller has two counting rates: one is 12T mode, which is increased by 1 for every
12 clocks, which is the same as traditional 8051 microcontroller, the other is 1T mode, which is increased by 1
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for each clock, and the speed is 12 times of traditional 8051. The rate of TO is determined by TOx12 in the
special function register AUXR. If TOx12=0, TO works in 12T mode, and if TOx12=1, TO works in 1T mode.

Timer0 has two hidden registers RL_THO and RL_TLO. RL_THO and THO share the same address, and
RL_TLO and TLO share the same address. When TR0=0, that is, when Timer/Counter0 is disabled, the content
written to TLO will be written to RL_TLO at the same time, and the content written to THO will also be written
to RL_THO at the same time. When TR0=1, that is, when Timer/Counter0 is allowed to work, writing content to
TLO is not actually written to the current register TLO, but written to the hidden register RL_TLO, and writing
content to THO is actually also it is not written into the current register THO, but into the hidden register
RL_THO, which can cleverly realize the 16-bit reload timer. When reading the contents of THO and TLO, the
contents be read are the contents of THO and TLO, not the contents of RL_THO and RL_TLO.

When Timer0 is working in mode 0 (TMOD[1:0}/[M1,M0]=00B), the overflow of [THO,TLO] not only sets
TFO, but also automatically reloads the contents of [RL_THO,RL_TLO0] to [THO,TLO].

If TOCLKO/INT_CLKO.0=1, the P3.5/T1 pin is configured as timer 0's clock output TOCLKO. The output
clock frequency is TO overflow rate/2.

If C/T=0, the timer/counter O counts the internal system clock, then:

if TO works in 1T mode (AUXR.7/T0x12=1), the output clock frequency = (SYSclk)/(65536-[RL_THO,
RL_TLO])/2

if TO works in 12T mode (AUXR.7/T0x12=0), the output clock frequency = (SYSclk)/12/(65536-
[RL_THO, RL_TLO])/2

If C/T=1, the timer/counter 0 counts the external pulse input (P3.4/T0), then:
the output clock frequency = (TO_Pin_CLK) / (65536-[RL_THO, RL_TLO0])/2

13.2.4 Timer0 mode 1 (16-bit non-autoreloadable mode)

In this mode, Timer/Counter 0 works in 16-bit non-reloadable mode, as shown in the figure below.

SYSclk

C/T=0 TFO Interrupt
Toggle

THO TLO
(@bits) | (8bits) ol S |Tociko

|
% P35

control |
TOCLKO

Timer/counter 0 mode 1: 16-bit non-reloadable mode

In this mode, Timer/Counter 0 is configured as a 16-bit non-reloadable mode, which is composed of 8 bits
of TLO and 8 bits of THO. The 8-bit overflow of TLO carries over to THO, and the overflow of THO counts the
overflow flag TFO in TCON.

When GATE=0 (TMOD.3), the timer will count if TRO=1. When GATE=1, it is allowed to control timer 0
by external input INTO, so that pulse width measurement can be realized. TRO is the control bit in the TCON
register. For the specific function description of each bit of the TCON register, see the introduction of the TCON
register in the previous section.

When C/T=0, the multiplexer is connected to the frequency division output of the system clock, TO counts
the internal system clock, and works in timing mode. When C/T=1, the multiplexer is connected to the external
pulse input P3.4/T0, and TO works in counting mode.

TimerQ of STC microcontroller has two counting rates: one is 12T mode, which is increased by 1 for every
12 clocks, which is the same as traditional 8051 microcontroller, the other is 1T mode, which is increased by 1
for each clock, and the speed is 12 times of traditional 8051. The rate of TO is determined by TOx12 in the
special function register AUXR. If TOx12=0, TO works in 12T mode, and if TOx12=1, TO works in 1T mode.
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13.2.5 Timer 0 mode 2 (8-bit auto-reloadable mode)

In this mode, Timer/Counter O is an 8-bit counter that can be automatically reloaded, as shown in the figure
below.

SYSclk

CIT=0 TFO Interrupt
Toggle

TLO
(8bits) o— >{ TOCLKO

| P3.5
TOCLKO

THO
(8bits)

control

Timer/counter 0 mode 2: 8-bit auto-reloadable mode

The overflow of TLO not only sets TFO, but also reloads the content of THO into TLO. The content of THO
is preset by software, and its content remains unchanged during reloading.

When TOCLKO/INT_CLKO.0=1, the P3.5/T1 pin is configured as timer 0's clock output TOCLKO. The
output clock frequency is TO overflow rate/2.

If C/T=0, the timer/counter 0 counts the internal system clock, then:

if TO works in 1T mode (AUXR.7/T0x12=1), the output clock frequency = (SY Sclk)/(256-THO0)/2

if TO works in 12T mode (AUXR.7/T0x12=0), the output clock frequency = (SYSclk)/12/(256-THO0)/2
If C/T=1, the timer/counter TO counts the external pulse input (P3.4/T0), then:

Output clock frequency = (TO_Pin_CLK) / (256-THO0)/2

13.2.6 Timer 0 mode 3 (16-bit auto-realoadable mode with non-
maskable interrupt, which can be used as real-time operating system
metronome)

For timer/counter 0, its working mode 3 is the same as working mode O (the schematic diagram of timer
mode 3 in the figure below is the same as working mode 0). The only difference is: when timer/counter 0 is
working in mode 3, its interrupt can be enabled just setting ETO/IE.1 (timer/counter O interrupt enable bit), and
EA/IE.7 (total interrupt enable bit) is not required. The timer/counter O interrupt in this mode has nothing to do
with the total interrupt enable bit EA. Once the timer/counter 0 interrupt working in mode 3 is enabled (ET0=1),
then the interrupt is non-maskable, and the priority of the interrupt is the highest, that is, the interrupt cannot be
interrupted by any interrupt, and the interrupt is neither controlled by EA/IE.7 nor controlled by ETO after it is
enabled, When EA=0 or ET0=0, this interrupt cannot be disabled. This mode is so called the 16-bit automatic
reload mode with non-maskable interrupt.
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AUXR.7/T0x12=0

SYSclk TFO Interrupt

Toggle

THO TLO
(8bits) | (8bits) > X TocLko

P3.5

control
TOCLKO

RL_THO | RL_TLO
(8bits) (8bits)

Timer/counter 0 mode 3: 16-bit auto-reload mode with non-maskable interrupt

Note: When Timer/Counter O works in mode 3 (16-bit auto-reload mode with non-maskable interrupt), it is
not necessary to enable EA/IE.7 (total interrupt enable bit), only ETO/IE.1 is required. (Timer/counter O
interrupt enable bit) can turn on the timer/counter O interrupt. The timer/counter O interrupt in this mode has
nothing to do with the total interrupt enable bit EA. Once the timer/counter O interrupt in this mode is enabled,
the timer/counter O interrupt priority is the highest, and it cannot be interrupted by any other interrupt (no matter
it is lower than the timer/counter 0 interrupt priority). After the interrupt in this mode is enabled, it is neither
controlled by EA/IE.7 nor controlled by ETO. Clearing EA nor ETO can not disable this interrupt.

13.2.7 Timer 1 mode 0 (16-bit auto-reloadable mode)

In this mode, Timer/Counter 1 is used as a 16-bit counter that can be automatically reloaded, as shown in
the figure below.

SYSclk

C/T=0 TF1 Interrupt
Toggle

TH1 TL1
(8hits) (8bits) o— X T1CLKO

|
E P34

control
T1CLKO

RL TH1 | RL TL1
(8bits) (8bits)

Timer/Counter 1 mode 0: 16-bit auto-reload mode

When GATE=0 (TMOD.7), the timer will count if TR1=1. When GATE=1, it is allowed to control timerl
by external input INT1, so that pulse width measurement can be realized. TR1 is the control bit in the TCON
register. For the specific function description of each bit of the TCON register, see the introduction of the TCON
register in the previous section.

When C/T=0, the multiplexer is connected to the frequency division output of the system clock. T1 counts
the internal system clock, and works in timing mode. When C/T=1, the multiplexer is connected to the external
pulse input P3.5/T1, and T1 works in counting mode.

Timerl of STC microcontroller has two counting rates: one is 12T mode, which is increased by 1 for every
12 clocks, which is the same as traditional 8051 microcontroller, the other is 1T mode, which is increased by 1
for each clock, and the speed is 12 times of traditional 8051. The rate of T1 is determined by T1x12 in the
special function register AUXR. If T1x12=0, T1 works in 12T mode, and if T1x12=1, T1 works in 1T mode.

Timerl has two hidden registers RL_TH1 and RL_TL1. RL_TH1 and TH1 share the same address, and
RL_TL1 and TL1 share the same address. When TR1=0, that is, when Timer/Counterl is disabled, the content
written to TL1 will be written to RL_TL1 at the same time, and the content written to TH1 will also be written
to RL_THL1 at the same time. When TR1=1, that is, when Timer/Counterl starts to work, writing content to TL1
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is not actually written to the current register TL1, but written to the hidden register RL_TL1, and writing
content to TH1 is actually also it is not written into the current register TH1, but into the hidden register
RL_TH1, which can cleverly realize the 16-bit reload timer. When reading the contents of TH1 and TL1, the
contents be read are the contents of TH1 and TL1, not the contents of RL_TH1 and RL_TL1.

When Timerl is working in mode 0 (TMOD[5:4]/[M1,M0]=00B), the overflow of [TH1,TL1] not only sets
TF1, but also automatically reloads the contents of [RL_TH1,RL_TL1] to [TH1,TL1].

If TICLKO/INT_CLKO.1=1, the P3.4/T1 pin is configured as timer 1's clock output TLCLKO. The output
clock frequency is T1 overflow rate/2.

If C/T=0, the timer/counter 1 counts the internal system clock, then:

if T1 works in 1T mode (AUXR.6/T1x12=1), the output clock frequency = (SYSclk)/(65536-[RL_TH1,
RL_TL1])/2

if T1 works in 12T mode (AUXR.6/T1x12=0), the output clock frequency = (SYSclk)/12/(65536-
[RL_TH1, RL_TL1])/2

If C/T=1, the timer/counter 1 counts the external pulse input (P3.5/T1), then:
the output clock frequency = (T1_Pin_CLK) / (65536-[RL_TH1, RL_TL1])/2

13.2.8 Timerl mode 1 (16-bit non-autoreloadable mode)

In this mode, Timer/Counter 1 works in 16-bit non-reloadable mode, as shown in the figure below.

SYSclk TF1 Interrupt

Toggle

THL | TLL

(@bits) | (8bits) 7 e O [TicLko
! P34

T1CLKO

C/IT=0

+1—+

control

Timer/counter 1 mode 1: 16-bit non-reloadable mode

In this mode, Timer/Counter 1 is configured as a 16-bit non-reloadable mode, which is composed of 8 bits
of TL1 and 8 bits of TH1. The 8-bit overflow of TL1 carries over to TH1, and the overflow of TH1 counts the
overflow flag TF1 in TCON.

When GATE=0 (TMOD.7), the timer will count if TR1=1. When GATE=1, it is allowed to control timer 1
by external input INT1, so that pulse width measurement can be realized. TR1 is the control bit in the TCON
register. For the specific function description of each bit of the TCON register, see the introduction of the TCON
register in the previous section.

When C/T=0, the multiplexer is connected to the frequency division output of the system clock, T1 counts
the internal system clock, and works in timing mode. When C/T=1, the multiplexer is connected to the external
pulse input P3.5/T1, and T1 works in counting mode.

Timerl of STC microcontroller has two counting rates: one is 12T mode, which is increased by 1 for every
12 clocks, which is the same as traditional 8051 microcontroller, the other is 1T mode, which is increased by 1
for each clock, and the speed is 12 times of traditional 8051. The rate of T1 is determined by T1x12 in the
special function register AUXR. If T1x12=0, T1 works in 12T mode, and if T1x12=1, T1 works in 1T mode.

13.2.9 Timer 1 mode 2 (8-bit auto-reloadable mode)

In this mode, Timer/Counter 1 is an 8-bit counter that can be automatically reloaded, as shown in the figure
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below.

SYSclk

c/T=0 TF1 Interrupt
Toggle

TL1
(8bits) ™ X TicLko

|
i P34
i

TICLKO

THL
(8bits)

control

Timer/counter 1 mode 2: 8-bit auto-reloadable mode

The overflow of TL1 not only sets TF1, but also reloads the content of TH1 into TL1. The content of TH1
is preset by software, and its content remains unchanged during reloading.

When T1CLKO/INT_CLKO.1=1, the P3.4/T0O pin is configured as timer 1's clock output TLCLKO. The
output clock frequency is T1 overflow rate/2.

If C/T=0, the timer/counter 1 counts the internal system clock, then:

if T1 works in 1T mode (AUXR.6/T1x12=1), the output clock frequency = (SY Sclk)/(256-TH1)/2

if T1 works in 12T mode (AUXR.6/T1x12=0), the output clock frequency = (SYSclk)/12/(256-TH1)/2
If C/T=1, the timer/counter T1 counts the external pulse input (P3.5/T1), then:

Output clock frequency = (T1_Pin_CLK) / (256-TH1)/2

13.2.10 Timer 0 Counting Registers

Symbol Address B7 | B6 | B5 | B4 | B3 | B2 | B1L | BO
TLO 8AH
THO 8CH

When TO 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.

13.2.11 Timer 1 Counting Registers

Symbol Address B7 | B6 | B5 | B4 | B3 | B2 | BL | BO
TL1 8BH
TH1 8DH

When T1 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.

13.2.12 Auxiliary Register 1 (AUXR)

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO

AUXR 8EH TOx12 T1x12 UART_MOx6 | T2R | T2 C/T | T2x12 | EXTRAM | S1ST2

TOx12: TO speed control bit.
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0: The clock source of TO is SYSclk/12.

1: The clock source of TO is SYSclk/1.
T1x12: T1 speed control bit.

0: The clock source of T1 is SYSclk/12.

1: The clock source of T1 is SYSclk/1.

13.2.13 External Interrupt and Clock Output Control Register

(INTCLKO)
Symbol Address B7 B6 B5 B4 B3 B2 B1 BO
INTCLKO 8FH EX4 EX3 EX2 - T2CLKO | T1CLKO | TOCLKO

TOCLKO: T0 clock out control bit.
0: Turn off the clock output.

1: P3.5 is configured for TO clock output pin. When TO overflows, P3.5 will flip automatically.

T1CLKO: TO clock out control bit.
0: Turn off the clock output.

1: P3.4 is configured for T1 clock output pin. When T1 overflows, P3.4 will flip automatically.

13.2.14 Timer 0 calculation formula

Mode of Timer Speed Period calculation formula
Ti . 655361 THO, TLO
imer period = SYScIk
1T
Mode 0/3 (Auto-reload)
(16-bit automatic
reload)
12T
(Auto-
reload)
Ti , d_ﬁSSSﬁI;‘H[} TLO
Imer period = S‘I*-.;Clk
1T
Mode 1
(16-bit does not (Soft reload)
automatically
reload)
12T
(Soft
reload)
. , 2561 THO
Mode 2 Timer period = SYSdk
(8-bit automatic 1T
reload)
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12T

(Auto-reload)

13.2.15 Timer 1 calculation formula

Mode of Timer Speed Period calculation formula
Ti , d_ﬁSSBﬁI;‘H’l,TLl
Imer period = S'&"Sclk
1T
Mode 0 (Auto-
(16-bit automatic reload)
reload)
12T
(Auto-reload)
T , d_ﬁSSSEI;‘Hl TLY
Imer period — S‘Y'Sclk
1T
Mode 1 (Soft
(16-bit does not reload)
automatically reload)
12T
(Soft reload)
Ti od = 2561 TH1
Imer period = SYSclk
1T
Mode 2 (Auto-reload)
(8-bit automatic reload)
12T

(Auto-reload)
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13.3 Timer 2

13.3.1 Auxiliary Register 1 (AUXR)

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO

AUXR 8EH TOx12 T1x12 UART_MOx6 | T2R | T2 C/T | T2x12 | EXTRAM | S1ST2

TR2: T2 run control bit.

0: T2 stops counting.
1: T2 start counting.
T2_CI/T: T2 mode select bit.

0: T2 is used as a timer (input pulse is from internal system clock);
1: T2 is used as a counter (input pulse is from external T2/P1.2 pin).
T2x12: T2 speed control bit.

0: The clock source of T2 is SYSclk/12.
1: The clock source of T2 is SYSclk/1.

13.3.2 External Interrupt and Clock Output Control Register

(INTCLKO)
Symbol Address B7 B6 B5 B4 B3 B2 B1 BO
INTCLKO 8FH EX4 EX3 EX2 - T2CLKO | T1CLKO | TOCLKO

T2CLKO: T2 clock out control bit.

0: Turn off the clock output.
1: P1.3 is configured for T2 clock output pin. When T2 overflows, P1.3 will flip automatically.

13.3.3 Timer 2 Counting Registers

Symbol Address B7 | B6 | B5 | B4 | B3 | B2 | B1L [ BO
T2L D7H
T2H D6H

T2 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 loads the reload
value in the internal 16-bit reload register into [T2H, T2L] automatically.

13.3.4 Timer 2 8-bit Prescaler Register (TM2PS)

Symbol Address B7 | B6 | B5 | B4 | B3 | B2 | B1 | BO

TM2PS FEA2H

Timer 2 clock = SYSclk ~ (TM2PS + 1)

13.3.5 Timer 2 working mode

The functional block diagram of Timer/Counter 2 is as follows.
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AUXR.2/T2x12=0

SYSClk—{ TM2PS T2 CrT=0 T2IF Interrupt

AUXR.2/T2x12=1 T2H T2L X
. 5 o—— T2CLKO
° ™ (8bits) | (8bits) [
T2 Pin T2_CIT=1 control ! Toggle

T2CLKO

T2R

RLT2H | RL_T2L
(8bits) (8bits)

Timer/counter 2 working mode: 16-bit auto-reload mode
T2R/AUXR.4 is the control bit in the AUXR register. For the specific function description of each bit of
the AUXR register, see the introduction of the AUXR register in the previous section.

When T2_C/T=0, the multiplexer is connected to the frequency division output of the system clock, T2
counts the internal system clock, and works in timing mode. When T2_C/T=1, the multiplexer is connected to
the external pulse input T2, and T2 works in counting mode.

Timer2 of STC microcontroller has two counting rates: one is 12T mode, which is increased by 1 for every
12 clocks, which is the same as traditional 8051 microcontroller, the other is 1T mode, which is increased by 1
for each clock, and the speed is 12 times of traditional 8051. The rate of T2 is determined by T2x12 in the
special function register AUXR. If T2x12=0, T2 works in 12T mode, and if T2x12=1, T1 works in 1T mode.

Timer2 has two hidden registers RL_T2H and RL_T2L. RL_T2H and T2H share the same address, and
RL_T2L and T2L share the same address. When T2R=0, that is, when Timer/Counter2 is disabled, the content
written to T2L will be written to RL_T2L at the same time, and the content written to T2H will also be written
to RL_T2H at the same time. When T2R=1, that is, when Timer/Counter?2 starts to work, writing content to T2L
is not actually written to the current register T2L, but written to the hidden register RL_T2L, and writing
content to T2H is actually also it is not written into the current register T2H, but into the hidden register
RL_T2H, which can cleverly realize the 16-bit reload timer. When reading the contents of T2H and T2L, the
contents be read are the contents of T2H and T2L, not the contents of RL_T2H and RL_T2L.

The overflow of [T2H, T2L] not only sets the interrupt request flag (T2IF), which causes the CPU to

switch to the timer 2 interrupt routine, but also automatically reloads the contents of [RL_T2H, RL_T2L] into
[T2H, T2L].

13.3.6 Timer 2 calculation formula

Speed Period calculation formula
Ti od = 655361 J2H, T2L

Imer perioa = stl:ll{

1T
(Auto-reload)
12T
(Auto-
reload)
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13.4 Timer 3/4

13.4.1 Timer4 and Timer 3 Control Register (T4T3M)

Symbol Address B7 B6 B5 B4

B3

B2

Bl

BO

TAT3M D1H T4R T4 CIT T4x12 TACLKO

T3R

T3 CIT

T3x12

T3CLKO

TR4: T4 run control bit.

0: T4 stops counting.
1: T4 start counting.
T4_C/T: T4 mode select bit.

0: T4 is used as a timer (input pulse is from internal system clock);
1: T4 is used as a counter (input pulse is from external T4/P0.6 pin).
T4x12: T4 speed control bit.

0: The clock source of T4 is SYSclk/12.
1: The clock source of T4 is SYSclk/1.
T4ACLKO: T4 clock out control bit.

0: Turn off the clock output.

1: P0.7 is configured for T4 clock output pin. When T4 overflows, P0.7 will flip automatically.

TR3: T3 run control bit.

0: T3 stops counting.
1: T3 start counting.
T3_C/T: T3 mode select bit.

0: T3 is used as a timer (input pulse is from internal system clock);
1: T3 is used as a counter (input pulse is from external T3/P0.4 pin).
T3x12: T3 speed control bit.

0: The clock source of T3 is SYSclk/12.
1: The clock source of T3 is SYSclk/1.
T3CLKO: T3 clock out control bit.

0: Turn off the clock output.

1: P0.5 is configured for T3 clock output pin. When T3 overflows, P0.5 will flip automatically.

13.4.2 Timer 3 Counting Registers

Symbol Address B7 | B6 | B5 | B4 |

B3

| B2

Bl

BO

T3L D5H

T3H D4H

T3 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 loads the reload

value in the internal 16-bit reload register into [T3H, T3L] automatically.

13.4.3 Timer 4 Counting Registers

Symbol Address B7 | B6 | B5 | B4 | B3 | B2 B1 BO
T4L D3H
T4H D2H

T4 operates in 16-bit auto-reload mode. T4L and T4H combine into a 16-bit register with T4L as the low byte
and T4H as the high byte. When the 16-bit counter [T4H, T4L] overflows, the system loads the reload

value in the internal 16-bit reload register into [T4H, T4L] automatically.
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13.4.4 Timer 3 8-bit Prescaler Register (TM3PS)

Symbol Address B7 | B6 | B5 [ B4 | B3 | B2 | BL | BO

TM3PS FEA3H

Timer 3 clock = SYSclk ~ (TM3PS +1)

13.4.5 Timer 4 8-bit Prescaler Register (TM4PS)

Symbol Address B7 | B6 | B5 | B4 | B3 | B2 | B1L | BO

TM4PS FEA4H

Timer 4 clock =SYSclk ~ (TM4PS +1)

13.4.6 Timer 3 working mode

The functional block diagram of Timer/Counter 3 is as follows.

TAT3M.1/T3x12=0

SYSCIk—{ TM3PS

T3.CIT=0 T3IF Interrupt

T4T3M.1/T3x12=1 T3H T3L X
1 . T3CLK
: » (8bits) | (8hits) T scLKo
_ | Toggle
T3 Pin T3 C/T=1 control |

T3CLKO

T3R

RL T3H | RL_T3L
(8bits) (8bits)

Timer/counter 3 working mode: 16-bit auto-reload mode
T3R/T4AT3M.3 is the control bit in the T4T3M register. For the specific function description of each bit of
the TAT3M register, see the introduction of the TAT3M register in the previous section.

When T3_C/T=0, the multiplexer is connected to the frequency division output of the system clock, T3
counts the internal system clock, and works in timing mode. When T3_C/T=1, the multiplexer is connected to
the external pulse input T3, and T3 works in counting mode.

Timer3 of STC microcontroller has two counting rates: one is 12T mode, which is increased by 1 for every
12 clocks, which is the same as traditional 8051 microcontroller, the other is 1T mode, which is increased by 1
for each clock, and the speed is 12 times of traditional 8051. The rate of T3 is determined by T3x12 in the
special function register T4T3M. If T3x12=0, T3 works in 12T mode, and if T3x12=1, T3 works in 1T mode.

Timer3 has two hidden registers RL_T3H and RL_T3L. RL_T3H and T3H share the same address, and
RL_T3L and T3L share the same address. When T3R=0, that is, when Timer/Counter3 is disabled, the content
written to T3L will be written to RL_T3L at the same time, and the content written to T3H will also be written
to RL_T3H at the same time. When T3R=1, that is, when Timer/Counter3 starts to work, writing content to T3L
is not actually written to the current register T3L, but written to the hidden register RL_T3L, and writing
content to T3H is actually also it is not written into the current register T3H, but into the hidden register
RL_T3H, which can cleverly realize the 16-bit reload timer. When reading the contents of T3H and T3L, the
contents be read are the contents of T3H and T3L, not the contents of RL_T3H and RL_T3L.

The overflow of [T3H, T3L] not only sets the interrupt request flag (T3IF), which causes the CPU to

switch to the timer 3 interrupt routine, but also automatically reloads the contents of [RL_T3H, RL_T3L] into
[T3H, T3L].
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13.4.7 Timer 4 working mode

The functional block diagram of Timer/Counter 4 is as follows.

TAT3M.5/T4x12=0

SYSCIk—{ TM4PS

T4_CIT=0 T4IF Interrupt
+ J

T4T3M.5/T4x12=1 T4H T4L
\“—(“;/—;l—’ (8bits) | (8bits) | °—’><I T4CLKO
_ | Toggle
T4 Pin T4 CIT=1 control |

T4CLKO

T4R

RL_T4H | RL T4AL
(8bits) (8bits)

Timer/counter 4 working mode: 16-bit auto-reload mode

TAR/TAT3M.7 is the control bit in the T4T3M register. For the specific function description of each bit of
the T4T3M register, see the introduction of the T4T3M register in the previous section.

When T4_C/T=0, the multiplexer is connected to the frequency division output of the system clock, T4
counts the internal system clock, and works in timing mode. When T4_C/T=1, the multiplexer is connected to
the external pulse input T4, and T4 works in counting mode.

Timer4 of STC microcontroller has two counting rates: one is 12T mode, which is increased by 1 for every
12 clocks, which is the same as traditional 8051 microcontroller, the other is 1T mode, which is increased by 1
for each clock, and the speed is 12 times of traditional 8051. The rate of T4 is determined by T4x12 in the
special function register T4T3M. If T4x12=0, T4 works in 12T mode, and if T4x12=1, T4 works in 1T mode.

Timer4 has two hidden registers RL_T4H and RL_T4L. RL_T4H and T4H share the same address, and
RL_T4L and T4L share the same address. When T4R=0, that is, when Timer/Counter4 is disabled, the content
written to T4L will be written to RL_T4L at the same time, and the content written to T4H will also be written
to RL_T4H at the same time. When T4R=1, that is, when Timer/Counter4 starts to work, writing content to T4L
is not actually written to the current register T4L, but written to the hidden register RL_T4L, and writing
content to T4H is actually also it is not written into the current register T4H, but into the hidden register
RL_T4H, which can cleverly realize the 16-bit reload timer. When reading the contents of T4H and T4L, the
contents be read are the contents of T4H and T4L, not the contents of RL_T4H and RL_T4L.

The overflow of [T4H, T4L] not only sets the interrupt request flag (T41F), which causes the CPU to

switch to the timer 4 interrupt routine, but also automatically reloads the contents of [RL_T4H, RL_T4L] into
[T4H, T4L].

13.4.8 Timer 3 calculation formula

Speed of Timer Period calculation formula
- od = 655361 3H, T3L

imer period = SYSEH{

1T
(Auto-reload)
12T
(Auto-
reload)
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13.4.9 Timer 4 calculation formula

Spee Period calculation formula

d of
Timer

Ti od = 655361 T4H, T4L
Imer period = SYSE“{
1T
(Auto-reload)

12T
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13.5 Example Routines

13.5.1 Timer 0 (Mode 0 — 16-bit auto reload)

C language code

//Operating frequency for test is 11.0592MHz

#include “reg51.h”
#include “intrins.h”

sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

sbit

void TMO_lIsr() interrupt 1

{
}

POM1
POMO
P1IM1
P1MO
P2M1
P2MO
P3M1
P3MO
P4AM1
P4MO
P5M1
P5MO

P10

P10 = !P10;

void main()

{

POMO = 0x00;
POM1 = 0x00;
P1MO0 = 0x00;
P1M1 = 0x00;
P2M0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

TMOD = 0x00;
TLO = 0x66;
THO = Oxfc;
TRO=1;

ETO =1,
EA=1;

while (1);

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;

P170;

/[Test port

/IMode 0
//65536-11.0592M/12/1000

[IStart timer
//[Enable timer interrupt

Assembly code
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;Operating frequency for test is 11.0592MHz

POM1
POMO
P1IM1
P1MO
P2M1
P2MO
P3M1
P3MO
P4AM1
P4MO
P5M1
P5MO

TMOISR:

MAIN:

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

ORG
LIMP
ORG
LIMP

ORG

CPL
RETI

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV
MOV
SETB
SETB
SETB

JMP

END

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
000BH
TMOISR

0100H

P1.0

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

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

ETO

EA

$

; Test port

;Mode 0
;65536-11.0592M/12/1000

;Start timer
;Enable timer interrupt

13.5.2 Timer 0 (Mode 1 — 16-bit non-auto reload)

C language code

/IOperating frequency for test is 11.0592MHz

#include “reg51.h”
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#include “intrins.h”
sfr POM1
sfr POMO
sfr Pi1M1
sfr P1MO
sfr P2M1
sfr P2MO
sfr P3M1
sfr P3MO
sfr P4M1
sfr P4MO
sfr P5M1
sfr P5MO0
shit P10

void TMO_lIsr() interrupt 1

{
TLO = 0x66

THO = Oxfc
P10 =1P10
}

void main()

{

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

TMOD = 0x01;
TLO = 0x66;

THO = Oxfc
TRO =1;
ETO0=1;
EA=1;

while (1);

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;

P170;

/IReset parameters

/[Test port

/IMode 1
//65536-11.0592M/12/1000

/[Start timer
/[Enable timer interrupt

Assembly code

;Operating frequency for test is 11.0592MHz

POM1
POMO
P1IM1
P1MO
P2M1
P2MO
P3M1

DATA
DATA
DATA
DATA
DATA
DATA
DATA

093H
094H
091H
092H
095H
096H
0B1H
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P3MO
PAM1
P4MO
P5M1
P5MO

TMOISR:

MAIN:

DATA
DATA
DATA
DATA
DATA

ORG
LIMP
ORG
LIMP

ORG

MOV
MOV
CPL

RETI

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV
MOV
SETB
SETB
SETB

JMP

END

0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
000BH
TMOISR

0100H

TLO,#66H
THO,#0FCH
P1.0

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

TMOD,#01H
TLO,#66H
THO,#0FCH
TRO

ETO

EA

$

;Reset parameters

; Test port

;Mode 1
;65536-11.0592M/12/1000

;Start timer
;Enable timer interrupt

13.5.3 Timer 0 (Mode 2 - 8-bit auto reload)

C language code

/IOperating frequency for test is 11.0592MHz

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

sfr
sfr
sfr
sfr
sfr

POM1
POMO
PiIM1
P1MO
P2M1

0x93;
0x94;
0x91;
0x92;
0x95;
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sfr P2MO0 = 0x96;
sfr P3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr P4AM1 = 0xb3;
sfr P4MO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO0 = 0xca;
shit P10 = P1n0;

void TMO_lIsr() interrupt 1
{

P10 = IP10; /[Test port
}

void main()

{
POMO = 0x00;
POM1 = 0x00;
P1MO0 = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

TMOD = 0x02; /Mode 2

TLO = 0xf4; //256-11.0592M/12/76K
THO = 0xf4;

TRO =1; /IStart timer

ETO=1; /[Enable timer interrupt
EA=1;

while (1);

Assembly code

;Operating frequency for test is 11.0592MHz

POM1 DATA 093H
POMO DATA 094H
PiM1 DATA 091H
P1MO DATA 092H
P2M1 DATA 095H
P2MO0 DATA 096H
P3M1 DATA 0B1H
P3MO DATA 0B2H
PAM1 DATA 0B3H
P4MO DATA 0B4H
P5M1 DATA 0C9H
P5MO DATA 0CAH
ORG 0000H
LIMP MAIN
ORG 000BH
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LIMP TMOISR
ORG 0100H
TMOISR:
CPL P1.0 ; Test port
RETI
MAIN:
MOV SP, #5FH
MOV POMO, #00H
MOV POM1, #00H
MOV P1MO, #00H
MOV P1M1, #00H
MOV P2MO, #00H
MOV P2M1, #00H
MOV P3MO, #00H
MOV P3M1, #00H
MOV P4MO, #00H
MOV P4M1, #00H
MOV P5MO, #00H
MOV P5M1, #00H
MOV TMOD,#02H ;Mode 2
MOV TLO,#0F4H ;256-11.0592M/12/76K
MOV THO,#0F4H
SETB TRO ;Start timer
SETB ETO ;Enable timer interrupt
SETB EA
JMP $
END

13.5.4 Timer 0 (Mode 3 - 16-bit auto reload with non-maskable

interrupt)

C language code
/IOperating frequency for test is 11.0592MHz

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

sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr pP2M1 = 0x95;
sfr P2MO0 = 0x96;
sfr P3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr P4AM1 = 0xb3;
sfr P4MO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO0 = 0xca;
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shit P10 =  PIM0;

void TMO_lIsr() interrupt 1
{

P10 = IP10; /[Test port
}

void main()

{
POMO = 0x00;
POM1 = 0x00;
P1MO0 = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

TMOD = 0x03; /IMode 3
TLO = 0x66; //65536-11.0592M/12/1000
THO = Oxfc;
TRO =1; [IStart timer
ETO=1; /IEnable timer interrupt
I EA=1; /I Not controlled by EA

while (1);

}

Assembly code

;Operating frequency for test is 11.0592MHz

POM1 DATA 093H
POMO DATA 094H
P1M1 DATA 091H
P1MO DATA 092H
P2M1 DATA 095H
P2MO DATA 096H
P3M1 DATA 0B1H
P3MO DATA 0B2H
P4AM1 DATA 0B3H
P4MO DATA 0B4H
P5M1 DATA 0C9H
P5MO DATA 0CAH
ORG 0000H
LIMP MAIN
ORG 000BH
LIMP TMOISR
ORG 0100H
TMOISR:
CPL P1.0 ; Test port
RETI
MAIN:
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MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV
MOV
SETB
SETB
SETB

JMP

END

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

TMOD,#03H
TLO,#66H
THO,#0FCH
TRO

ETO

EA

$

;Mode 3
;65536-11.0592M/12/1000

;Start timer
;Enable timer interrupt
; Not controlled by EA

13.5.5 Timer 0 (External count - TO is extended for external falling

edge interrupt)

C language code

/IOperating frequency for test is 11.0592MHz

#include "'reg51.h"

#include "'i

sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

sbit

void TMO_Isr() interrupt 1

{

ntrins.h"

POM1
POMO
P1iM1
P1MO
P2M1
P2MO
P3M1
P3MO
P4AM1
P4MO
P5M1
P5MO

P10

P10 = IP10;

}

void main()

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;

P170;

/[Test port
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{

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

TMOD = 0x04;
TLO = Oxff;
THO = Oxff;

TRO=1;
ETO =1,
EA=1,

while (1);

/[External counting mode

/[Start timer
/[Enable timer interrupt

Assembly code

;Operating frequency for test is 11.0592MHz

POM1
POMO
PiM1
P1MO
P2M1
P2MO0
P3M1
P3MO0
PAM1
P4MO
P5M1
P5MO0

TMOISR:

MAIN:

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

ORG
LIMP
ORG
LIMP

ORG

CPL
RETI

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9OH
0CAH

0000H
MAIN
000BH
TMOISR

0100H

P1.0 ; Test port

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
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MOV P3M1, #00H

MOV P4MO, #00H

MOV P4M1, #00H

MOV P5MO, #00H

MOV P5M1, #00H

MOV TMOD.,#04H ;External counting mode
MOV TLO,#OFFH

MOV THO,#0FFH

SETB TRO ;Start timer

SETB ETO ;Enable timer interrupt
SETB EA

JMP $

END

13.5.6 Timer 0 (Pulse width measurement for high-level width of

INTO)

C language code
/IOperating frequency for test is 11.0592MHz

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

sfr AUXR = 0x8e;
sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr pP2M1 = 0x95;
sfr P2MO0 = 0x96;
sfr P3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr P4AM1 = 0xb3;
sfr P4MO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO0 = 0xca;
void INTO_Isr() interrupt O
{

PO =TLO; /ITLO is the low byte of the measured value

P1=THO; /ITHO is the high byte of the measured value
}
void main()
{

POMO = 0x00;

POM1 = 0x00;

P1MO0 = 0x00;

P1M1 = 0x00;

P2MO0 = 0x00;

P2M1 = 0x00;
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P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

AUXR = 0x80;
TMOD = 0x08;
TLO = 0x00;
THO = 0x00;
while (INTO);
TRO =1;
ITO=1;
EX0=1;
EA=1;

while (1);

/I1T mode
/[Enable GATE, and enable timing when INTO is 1

/IWait for INTO to be low
/[Start timer
/[Enable INTO falling edge interrupt

Assembly code

;Operating frequency for test is 11.0592MHz

AUXR DATA
POM1 DATA
POMO DATA
P1IM1 DATA
P1MO DATA
P2M1 DATA
P2MO0 DATA
P3M1 DATA
P3MO0 DATA
P4AM1 DATA
P4MO DATA
P5M1 DATA
P5MO0 DATA
ORG
LIMP
ORG
LIMP
ORG
INTOISR:
MOV
MOV
RETI
MAIN:
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

8EH
093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9OH
0CAH

0000H
MAIN
0003H
INTOISR

0100H

PO, TLO ;TLO is the low byte of the measured value
P1,THO ;THO is the high byte of the measured value

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
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MOV P4M1, #00H

MOV P5MO, #00H

MOV P5M1, #00H

MOV AUXR, #80H ;1T mode

MOV TMOD,#08H ;Enable GATE, and enable timing when INTO is 1
MOV TLO,#00H

MOV THO,#00H

JB INTO,$ ;Wait for INTO to be low

SETB TRO ;Start timer

SETB ITO ;Enable INTO falling edge interrupt
SETB EX0

SETB EA

JMP $

END

13.5.7 Timer 0 (Mode 0, Divided clock output)

C language code

//Operating frequency for test is 11.0592MHz

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

sfr INTCLKO = 0x8f;
sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr pP2M1 = 0x95;
sfr P2MO = 0x96;
sfr P3M1 = 0xb1;
sfr P3MO0 = 0xb2;
sfr P4M1 = 0xb3;
sfr P4AMO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO0 = Oxca;
void main()
{

POMO = 0x00;

POM1 = 0x00;

P1MO = 0x00;

P1M1 = 0x00;

P2MO0 = 0x00;

P2M1 = 0x00;

P3MO0 = 0x00;

P3M1 = 0x00;

P4MO = 0x00;

P4M1 = 0x00;

P5MO = 0x00;

P5M1 = 0x00;

TMOD = 0x00; /IMode 0
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TLO = 0x66;
THO = Oxfc;

TRO=1;

INTCLKO = 0x01;

while (1);

1/65536-11.0592M/12/1000

/IStart timer
/IEnable clock output

Assembly code

;Operating frequency for test is 11.0592MHz

INTCLKO
POM1
POMO
P1IM1
P1MO
P2M1
P2MO0
P3M1
P3MO
PAM1
P4MO
P5M1
P5MO0

MAIN:

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

ORG
LIMP

ORG

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV
MOV
SETB
MOV

JMP

END

8FH
093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN

0100H

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

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

INTCLKO,#01H

$

;Mode 0
;65536-11.0592M/12/1000

;Start timer
;Enable clock output

13.5.8 Timer 1 (Mode 0 - 16-bit auto reload)

C language code
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/IOperating frequency for test is 11.0592MHz

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

sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

shit

void TM1_lIsr() interrupt 3

{

POM1
POMO
P1IM1
P1MO
P2M1
P2MO
P3M1
P3MO
P4AM1
P4MO
P5M1
P5MO

P10

P10 = IP10;

}

void main()

{

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

TMOD = 0x00;
TL1 = 0x66;
TH1 = Oxfc;
TR1=1;
ET1=1;
EA=1;

while (1);

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;

P170;

/[Test port

/IMode 0
/165536-11.0592M/12/1000

/[Start timer
/[Enable timer interrupt

Assembly code

;Operating frequency for test is 11.0592MHz

POM1
POMO
P1IM1
P1MO
P2M1
P2MO

DATA
DATA
DATA
DATA
DATA
DATA

093H
094H
091H
092H
095H
096H
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P3M1
P3MO
PAM1
P4MO
P5M1
P5MO

TM1ISR:

MAIN:

DATA
DATA
DATA
DATA
DATA
DATA

ORG
LIMP
ORG
LIMP

ORG

CPL
RETI

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV
MOV
SETB
SETB
SETB

JMP

END

0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
001BH
TM1ISR

0100H

P1.0

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

TMOD,#00H
TL1,#66H
TH1,#0FCH
TR1

ET1

EA

$

; Test port

;Mode 0
;65536-11.0592M/12/1000

;Start timer
;Enable timer interrupt

13.5.9 Timer 1 (Mode 1 - 16-bit non-auto reload)

C language code

/IOperating frequency for test is 11.0592MHz

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

sfr
sfr
sfr
sfr
sfr
sfr

POM1
POMO
PiIM1
P1MO
P2M1
P2MO0

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
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sfr
sfr
sfr
sfr
sfr
sfr

shit

void TM1_lIsr() interrupt 3

{

P3M1
P3MO
PAM1
P4MO
P5M1
P5MO

P10

TL1 = 0x66;
TH1 = Oxfc;
P10 =1P10;

}

void main()

{

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

TMOD = 0x10;
TL1 = 0x66;
TH1 = Oxfc;
TR1=1;
ET1=1;
EA=1;

while (1);

0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;

P170;

/IReset parameters

/[Test port

/IMode 1
//65536-11.0592M/12/1000

/[Start timer
/[Enable timer interrupt

Assembly code

;Operating frequency for test is 11.0592MHz

POM1
POMO
PiM1
P1MO
P2M1
P2MO
P3M1
P3MO
PAM1
P4MO
P5M1
P5MO

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

ORG
LIMP

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
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TM1ISR:

MAIN:

ORG
LIMP

ORG

MOV
MOV
CPL

RETI

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV
MOV
SETB
SETB
SETB

JMP

END

001BH
TMI1ISR

0100H

TL1,#66H
TH1,#0FCH
P1.0

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

TMOD,#10H
TL1,#66H
TH1,#0FCH
TR1

ET1

EA

$

;Reset parameters

; Test port

;Mode 1
;165536-11.0592M/12/1000

;Start timer
;Enable timer interrupt

13.5.10 Timer 1 (Mode 2 - 8-bit auto reload)

C language code

/IOperating frequency for test is 11.0592MHz

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

sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

POM1
POMO
P1IM1
P1MO
P2M1
P2MO0
P3M1
P3MO
PAM1
P4MO
P5M1
P5MO0

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
Oxbl;
0xb2;
0xb3;
Oxb4;
0xc9;
Oxca;
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shit P10 =  PIM0;

void TM1_lIsr() interrupt 3
{

P10 = IP10; /[Test port
}

void main()

{
POMO = 0x00;
POM1 = 0x00;
P1MO0 = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

TMOD = 0x20; /IMode 2

TL1 = 0xf4; //256-11.0592M/12/76K
TH1 = 0xf4;

TR1=1; [IStart timer

ET1=1; /IEnable timer interrupt
EA=1;

while (1);

Assembly code

;Operating frequency for test is 11.0592MHz

POM1 DATA 093H
POMO DATA 094H
P1M1 DATA 091H
P1MO DATA 092H
P2M1 DATA 095H
P2MO DATA 096H
P3M1 DATA 0B1H
P3MO DATA 0B2H
P4AM1 DATA 0B3H
P4MO DATA 0B4H
P5M1 DATA 0C9H
P5MO DATA 0CAH
ORG 0000H
LIMP MAIN
ORG 001BH
LIMP TM1ISR
ORG 0100H
TM1ISR:
CPL P1.0 ; Test port
RETI
MAIN:
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MOV SP, #5FH

MOV POMO, #00H

MOV POM1, #00H

MOV P1MO, #00H

MOV P1M1, #00H

MOV P2MO, #00H

MOV P2M1, #00H

MOV P3MO, #00H

MOV P3M1, #00H

MOV P4MO, #00H

MOV P4M1, #00H

MOV P5MO, #00H

MOV P5M1, #00H

MOV TMOD #20H ;Mode 2
MOV TL1,#0F4H ;256-11.0592M/12/76K
MOV TH1#0F4H

SETB TR1 ;Start timer
SETB ET1 ;Enable timer interrupt
SETB EA

JMP $

END

13.5.11 Timer 1 (External count — T1 is extended for external falling

edge interrupt)

C language code
/IOperating frequency for test is 11.0592MHz

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

sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr pP2M1 = 0x95;
sfr P2MO0 = 0x96;
sfr P3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr P4AM1 = 0xb3;
sfr P4MO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO0 = 0xca;
shit P10 = P1n0;

void TM1_lIsr() interrupt 3

{

P10 = 1P10; /[Test port
}
void main()
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{

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

TMOD = 0x40;
TL1 = Oxff;
TH1 = Oxff;

TR1=1;
ET1=1,
EA=1;

while (1);

/[External counting mode

/[Start timer
/[Enable timer interrupt

Assembly code

;Operating frequency for test is 11.0592MHz

POM1
POMO
PiM1
P1MO
P2M1
P2MO0
P3M1
P3MO0
PAM1
P4MO
P5M1
P5MO0

TM1ISR:

MAIN:

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

ORG
LIMP
ORG
LIMP

ORG

CPL
RETI

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9OH
0CAH

0000H
MAIN
001BH
TM1ISR

0100H

P1.0 ; Test port

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
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MOV P3M1, #00H
MOV P4MO, #00H
MOV P4M1, #00H
MOV P5MO, #00H
MOV P5M1, #00H
MOV TMOD,#40H ;External counting mode
MOV TL1,#0FFH
MOV TH1#0FFH
SETB TR1 ;Start timer
SETB ET1 ;Enable timer interrupt
SETB EA
JMP $
END

13.5.12 Timer 1 (Pulse width measurement for high-level width of

INT1)

C language code
/IOperating frequency for test is 11.0592MHz

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

sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr pP2M1 = 0x95;
sfr P2MO0 = 0x96;
sfr P3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr P4AM1 = 0xb3;
sfr P4MO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO0 = 0xca;
sfr AUXR = 0x8e;
void INTL_Isr() interrupt 2
{

PO =TLI1; /ITL1 is the low byte of the measured value

P1=TH1; /ITH1 is the high byte of the measured value
}
void main()
{

POMO = 0x00;

POM1 = 0x00;

P1MO0 = 0x00;

P1M1 = 0x00;

P2MO0 = 0x00;

P2M1 = 0x00;
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P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

AUXR = 0x40;
TMOD = 0x80;
TL1 = 0x00;
TH1 = 0x00;
while (INT1);
TR1=1;
IT1=1;
EX1=1;
EA=1;

while (1);

/I1T mode
/[Enable GATE, and enable timing when INT1 is 1

/IWait for INT1 to be low
/[Start timer
/[Enable INT1 falling edge interrupt

Assembly code

;Operating frequency for test is 11.0592MHz

AUXR DATA
POM1 DATA
POMO DATA
P1IM1 DATA
P1MO DATA
P2M1 DATA
P2MO0 DATA
P3M1 DATA
P3MO0 DATA
P4AM1 DATA
P4MO DATA
P5M1 DATA
P5MO0 DATA
ORG
LIMP
ORG
LIMP
ORG
INTLISR:
MOV
MOV
RETI
MAIN:
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

8EH
093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9OH
0CAH

0000H
MAIN
0013H
INTL1ISR

0100H

PO, TL1 ;TL1 is the low byte of the measured value
P1,TH1 ;TH1 is the high byte of the measured value

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H

- 454 -



STC8H Series Manual

MOV P4M1, #00H

MOV P5MO, #00H

MOV P5M1, #00H

MOV AUXR, #40H ;1T mode

MOV TMOD,#80H ;Enable GATE, and enable timing when INT1 is 1
MOV TL1,#00H

MOV TH1,#00H

JB INT1,$ ;Wait for INT1 to be low

SETB TR1 ;Start timer

SETB IT1 ;Enable INT1 falling edge interrupt
SETB EX1

SETB EA

JMP $

END

13.5.13 Timer 1 (Mode 0, Divided clock output)

C language code

//Operating frequency for test is 11.0592MHz

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

sfr INTCLKO = 0x8f;
sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr pP2M1 = 0x95;
sfr P2MO = 0x96;
sfr P3M1 = 0xb1;
sfr P3MO0 = 0xb2;
sfr P4M1 = 0xb3;
sfr P4AMO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO0 = Oxca;
void main()
{

POMO = 0x00;

POM1 = 0x00;

P1MO = 0x00;

P1M1 = 0x00;

P2MO0 = 0x00;

P2M1 = 0x00;

P3MO0 = 0x00;

P3M1 = 0x00;

P4MO = 0x00;

P4M1 = 0x00;

P5MO = 0x00;

P5M1 = 0x00;

TMOD = 0x00; /IMode 0
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TL1 = 0x66;
TH1 = Oxfc;

TR1=1;

INTCLKO = 0x02;

while (1);

1/65536-11.0592M/12/1000

/IStart timer
/IEnable clock output

Assembly code

;Operating frequency for test is 11.0592MHz

INTCLKO
POM1
POMO
P1IM1
P1MO
P2M1
P2MO0
P3M1
P3MO
PAM1
P4MO
P5M1
P5MO0

MAIN:

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

ORG
LIMP

ORG

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV
MOV
SETB
MOV

JMP

END

8FH
093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN

0100H

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

TMOD,#00H
TL1,#66H
TH1,#0FCH
TR1

INTCLKO,#02H

$

;Mode 0
;65536-11.0592M/12/1000

;Start timer
;Enable clock output

13.5.14 Timer 1 (Mode 0) is used as baud rate generator of UART1

C language code
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/IOperating frequency for test is 11.0592MHz

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

#define FOSC

#define  BRT
sfr AUXR
sfr POM1
sfr POMO
sfr Pi1M1
sfr P1MO
sfr P2M1
sfr P2MO
sfr P3M1
sfr P3MO
sfr P4M1
sfr P4MO
sfr P5M1
sfr P5MO0
bit busy;
char wptr;
char rptr;
char buffer[16];

void Uartlsr() interrupt 4

{

}

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

11059200UL
(65536 - FOSC / 115200/ 4)

0x8e;

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;

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);
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busy = 1;
SBUF = dat;
}

void UartSendStr(char *p)
{
while (*p)
{
UartSEND(*p++);
}
}

void main()

{
POMO = 0x00;
POM1 = 0x00;
P1MO0 = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

Uartlnit();

ES=1;

EA=1;

UartSENDStr(“Uart Test \r\n™);

while (1)
{
if (rptr 1= wptr)
{
UartSEND(buffer[rptr++]);
rptr &= 0xOf;

Assembly code

;Operating frequency for test is 11.0592MHz

AUXR DATA 8EH
BUSY BIT 20H.0
WPTR DATA 21H
RPTR DATA 22H
BUFFER DATA 23H ;16 bytes
POM1 DATA 093H
POMO DATA 094H
P1IM1 DATA 091H
P1MO DATA 092H
P2M1 DATA 095H
P2MO DATA 096H
P3M1 DATA 0B1H
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P3MO DATA
PAM1 DATA
P4MO DATA
P5M1 DATA
P5MO DATA

ORG
LIMP
ORG
LIMP

ORG

UART_ISR:
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
SETB
MOV
CLR

MOV
MOV
RET

UART_SEND:
JB
SETB
MOV
RET

UART_SENDSTR:
CLR
MOVC
Jz
LCALL
INC

0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
0023H
UART_ISR

0100H

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

AUXR #40H
BUSY
WPTR#00H
RPTR,#00H

BUSY,$
BUSY
SBUFA

A

A ,@A+DPTR
SENDEND
UART_SEND
DPTR

;65536-11059200/115200/4=0FFE8H
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JMP UART_SENDSTR
SENDEND:
RET
MAIN:
MOV SP, #5FH
MOV POMO, #00H
MOV POM1, #00H
MOV P1MO, #00H
MOV P1M1, #00H
MOV P2MO, #00H
MOV P2M1, #00H
MOV P3MO, #00H
MOV P3M1, #00H
MOV P4MO, #00H
MOV P4M1, #00H
MOV P5MO, #00H
MOV P5M1, #00H
LCALL UART_INIT
SETB ES
SETB EA
MOV DPTR#STRING
LCALL UART_SENDSTR
LOOP:
MOV A,RPTR
XRL AWPTR
ANL A#OFH
Jz LOOP
MOV A,RPTR
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

13.5.15 Timer 1 (Mode 2) is used as baud rate generator of UART1

C language code

/IOperating frequency for test is 11.0592MHz

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

#define  FOSC 11059200UL
#define  BRT (256 - FOSC / 115200/ 32)
sfr AUXR = 0x8e;
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sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

bit

char
char
char

POM1 =
POMO =
P1IM1 =
P1MO =
P2M1 =
P2MO =
P3M1 =
P3MO =
P4AM1 =
P4MO =
P5M1 =
P5MO =

busy;
wptr;

rptr;
buffer[16];

void Uartlsr() interrupt 4

{

}

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

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;

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++);
}
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}

void main()

{

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

Uartlnit();
ES=1;
EA=1;

UartSENDStr(“Uart Test !\r\n"”);

while (1)

{

if (rptr 1= wptr)

{

UartSEND(buffer[rptr++]);

rptr &= 0xOf;

Assembly code

;Operating frequency for test is 11.0592MHz

AUXR

BUSY
WPTR
RPTR
BUFFER

POM1
POMO
PiM1
P1MO
P2M1
P2MO0
P3M1
P3MO
PAM1
P4MO
P5M1
P5MO

DATA

BIT

DATA
DATA
DATA

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

ORG
LIMP
ORG
LIMP

8EH

20H.0
21H
22H
23H

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
0023H
UART_ISR

;16 bytes

- 462 -



STC8H Series Manual

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
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, #5FH
MOV POMO, #00H
MOV POM1, #00H
MOV P1MO, #00H
MOV P1M1, #00H
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LOOP:

STRING:

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

LCALL
SETB
SETB

MOV
LCALL

MOV
XRL
ANL
Jz
MOV
ANL
ADD
MOV
MOV
LCALL
INC
JMP

DB

END

P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

UART_INIT
ES
EA

DPTR#STRING
UART_SENDSTR

ARPTR
AWPTR
A#OFH
LOOP
ARPTR
A#OFH
A#BUFFER
RO,A

A,@QRO
UART_SEND
RPTR

LOOP

'‘Uart Test !",0DH,0AH,00H

13.5.16 Timer 2 (16-bit auto reload)

C language code

/IOperating frequency for test is 11.0592MHz

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

sfr
sfr
sfr
sfr
#define
sfr
#define

sfr
sfr
sfr
sfr
sfr
sfr
sfr

T2L

T2H

AUXR

IE2

ET2
AUXINTIF
T2IF

POM1
POMO
PiIM1
P1MO
P2M1
P2MO0
P3M1

0xd7;
0xd6;
0x8e;
Oxaf;
0x04
Oxef;
0x01

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
Oxbl;
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sfr
sfr
sfr
sfr
sfr

shit

void TM2_lIsr() interrupt 12

{
}

P3MO
PAM1
P4MO
P5M1
P5MO

P10

P10 = IP10;

void main()

{

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

T2L = 0x66;
T2H = Oxfc;
AUXR = 0x10;
IE2 = ET2;
EA=1;

while (1);

0xb2;
0xb3;
0xb4;
0xc9;
Oxca;

P170;

/[Test port

//65536-11.0592M/12/1000

/IStart timer

/[Enable timer interrupt

Assembly code

;Operating frequency for test is 11.0592MHz

ToL DATA
T2H DATA
AUXR DATA
IE2 DATA
ET2 EQU

AUXINTIF  DATA
T2IF EQU

POM1 DATA
POMO DATA
P1IM1 DATA
P1MO DATA
P2M1 DATA
P2MO DATA
P3M1 DATA
P3MO DATA
PAM1 DATA
P4AMO DATA
P5M1 DATA

0D7H
O0D6H
8EH
0AFH
04H
OEFH
01H

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
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P5MO

TM2ISR:

MAIN:

DATA

ORG
LIMP
ORG
LIMP

ORG

CPL
RETI

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV
MOV
MOV
SETB

JMP

END

0CAH

0000H
MAIN
0063H
TM2ISR

0100H

P1.0

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

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

$

; Test port

;65536-11.0592M/12/1000

;Start timer
;Enable timer interrupt

13.5.17 Timer 2 (External count — T2 is extended for external falling

edge interrupt)

C language code

/IOperating frequency for test is 11.0592MHz

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

sfr
sfr
sfr
sfr
#define
sfr
#define

sfr

T2L

T2H

AUXR

IE2

ET2
AUXINTIF
T2IF

POM1

0xd7;
0xd6;
0x8e;
Oxaf;
0x04
Oxef;
0x01

0x93;
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sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

shit

void TM2_lIsr() interrupt 12

{
}

POMO
P1IM1
P1MO
P2M1
P2MO
P3M1
P3MO
P4AM1
P4MO
P5M1
P5MO

P10

P10 = IP10;

void main()

{

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

T2L = Oxff;
T2H = Oxff;
AUXR = 0x18;
IE2 = ET2;
EA=1;

while (1);

0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;

P170;

/[Test port

/ISet external counting mode and start timer
/[Enable timer interrupt

Assembly code

;Operating frequency for test is 11.0592MHz

ToL DATA
T2H DATA
AUXR DATA
IE2 DATA
ET2 EQU

AUXINTIF  DATA
T2IF EQU

POM1 DATA
POMO DATA
P1IM1 DATA
P1MO DATA
P2M1 DATA

0D7H
0D6H
8EH
O0AFH
04H
OEFH
01H

093H
094H
091H
092H
095H
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P2MO DATA 096H

P3M1 DATA 0B1H

P3MO DATA 0B2H

P4M1 DATA 0B3H

P4MO DATA 0B4H

P5M1 DATA 0C9H

P5MO0 DATA 0CAH
ORG 0000H
LIMP MAIN
ORG 0063H
LIMP TM2ISR
ORG 0100H

TM2ISR:
CPL P1.0 ; Test port
RETI

MAIN:
MOV SP, #5FH
MOV POMO, #00H
MOV POM1, #00H
MOV P1MO, #00H
MOV PiM1, #00H
MOV P2MO, #00H
MOV P2M1, #00H
MOV P3MO, #00H
MOV P3M1, #00H
MOV P4MO, #00H
MOV P4M1, #00H
MOV P5MO, #00H
MOV P5M1, #00H
MOV T2L #0FFH
MOV T2H #0FFH
MOV AUXR #18H ;Set external counting mode and start timer
MOV IE2 #ET2 ;Enable timer interrupt
SETB EA
JMP $
END

13.5.18 Timer 2 (Divided clock output)

C language code

/IOperating frequency for test is 11.0592MHz

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

sfr T2L = 0xd7;
sfr T2H = 0xd6;
sfr AUXR = 0x8e;
sfr INTCLKO = 0x8f;
sfr POM1 = 0x93;
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sfr POMO
sfr Pi1M1
sfr P1MO
sfr P2M1
sfr P2MO
sfr P3M1
sfr P3MO
sfr P4M1
sfr P4MO
sfr P5M1
sfr P5MO0
void main()
{
POMO = 0x00;
POM1 = 0x00;
P1MO0 = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;
T2L = 0x66;
T2H = Oxfc;
AUXR = 0x10;

INTCLKO = 0x04;

while (1);

0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;

1/65536-11.0592M/12/1000

/[Start timer
/[Enable clock output

Assembly code

;Operating frequency for test is 11.0592MHz

T2L

T2H
AUXR
INTCLKO

POM1
POMO
PiM1
P1MO
P2M1
P2MO0
P3M1
P3MO
PAM1
P4MO
P5M1
P5MO

DATA
DATA
DATA
DATA

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

ORG
LIMP

OD7H
O0D6H
8EH
8FH

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
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ORG 0100H
MAIN:
MOV SP, #5FH
MOV POMO, #00H
MOV POM1, #00H
MOV P1MO, #00H
MOV P1M1, #00H
MOV P2MO0, #00H
MOV P2M1, #00H
MOV P3MO, #00H
MOV P3M1, #00H
MOV P4MO, #00H
MOV P4M1, #00H
MOV P5MO, #00H
MOV P5M1, #00H
MOV T2L #66H ;65536-11.0592M/12/1000
MOV T2H,#0FCH
MOV AUXR #10H ;Start timer
MOV INTCLKO,#04H ;Enable clock output
JMP $
END

13.5.19 Timer 2 is used as baud rate generator of UART1

C language code

//Operating frequency for test is 11.0592MHz

#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 POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr pP2M1 = 0x95;
sfr P2MO = 0x96;
sfr pP3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr P4M1 = 0xbs;
sfr P4MO = 0Oxb4;
sfr P5M1 = 0xc9;
sfr P5MO =  0xca;
bit busy;

char wptr;

char rptr;

char buffer[16];
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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;
T2L = BRT;
T2H = BRT >> 8;
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()

{
POMO = 0x00;
POM1 = 0x00;
P1MO0 = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

Uartlnit();
ES=1;
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EA=1;
UartSENDStr(“Uart Test I\r\n”);

while (1)
{
if (rptr 1= wptr)
{
UartSEND(buffer[rptr++]);
rptr &= 0xOf;

Assembly code

;Operating frequency for test is 11.0592MHz

AUXR DATA 8EH
T2H DATA 0D6H
T2L DATA OD7H
BUSY BIT 20H.0
WPTR DATA 21H
RPTR DATA 22H
BUFFER DATA 23H :16 bytes
POM1 DATA 093H
POMO DATA 094H
P1IM1 DATA 091H
P1MO DATA 092H
P2M1 DATA 095H
P2MO DATA 096H
P3M1 DATA 0B1H
P3MO DATA 0B2H
PAM1 DATA 0B3H
PAMO DATA 0B4H
P5M1 DATA 0C9H
P5MO DATA 0CAH

ORG 0000H

LIMP MAIN

ORG 0023H

LIMP UART_ISR

ORG 0100H
UART_ISR:

PUSH ACC

PUSH PSW

MOV PSW,#08H

JINB TI,CHKRI

CLR TI

CLR BUSY
CHKRI:

JINB RI,UARTISR_EXIT

CLR RI

MOV AWPTR

ANL AH#OFH

ADD A#BUFFER
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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
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

LCALL
SETB
SETB

MOV
LCALL

LOOP:
MOV
XRL

RO,A
@RO0,SBUF
WPTR

PSW
ACC

SCON,#50H

T2L #0E8H ;65536-11059200/115200/4=0FFE8H
T2H,#0FFH

AUXR,#15H

BUSY

WPTR,#00H

RPTR,#00H

BUSY,$
BUSY
SBUFA

A

A ,@A+DPTR
SENDEND
UART_SEND
DPTR
UART_SENDSTR

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

UART_INIT
ES
EA

DPTR#STRING
UART_SENDSTR

A,RPTR
AWPTR
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STRING:

ANL
Jz
MOV
ANL
ADD
MOV
MOV
LCALL
INC
JMP

DB

END

A#OFH
LOOP
ARPTR
A#OFH
A#BUFFER
RO,A

A,@QRO
UART_SEND
RPTR

LOOP

‘Uart Test !',0DH,0AH,00H

13.5.20 Timer 2 is used as baud rate generator of UART?2

C language code

//Operating frequency for test is 11.0592MHz

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

#define
#define

sfr
sfr
sfr
sfr
sfr
sfr

sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

bit

char
char
char

void Uart2lsr() interrupt 8

{

if (S2CON & 0x02)

{

FOSC
BRT

AUXR
T2H
T2L
S2CON
S2BUF
IE2

POM1
POMO
P1M1
P1MO
P2M1
P2MO
P3M1
P3MO
P4M1
P4MO
P5M1
P5MO0

busy;
wptr;

rptr;
buffer[16];

S2CON &= ~0x02;

busy = 0;

11059200UL
(65536 - FOSC / 115200/ 4)

0x8e;
0xd6;
0xd7;
0x9a;
0x9b;
Oxaf;

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;
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}
if (S2CON & 0x01)

{
S2CON &= ~0x01;

buffer[wptr++] = S2BUF;

wptr &= 0x0f;

}

void Uart2Init()

{
S2CON = 0x10;
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()

{
POMO = 0x00;
POM1 = 0x00;
P1MO0 = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

Uart2Init();
IE2 = 0x01;
EA=1;

Uart2SENDSt(“Uart Test \r\n”);

while (1)

{
if (rptr 1= wptr)

{
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Uart2SEND(buffer[rptr++]);

rptr &= 0xOf;

Assembly code

;Operating frequency for test is 11.0592MHz

AUXR
T2H
T2L
S2CON
S2BUF
1IE2

BUSY
WPTR
RPTR
BUFFER

POM1
POMO
P1IM1
P1MO
P2M1
P2MO0
P3M1
P3MO0
P4AM1
P4MO
P5M1
P5MO0

UART2_ISR:

CHKRI:

DATA
DATA
DATA
DATA
DATA
DATA

BIT

DATA
DATA
DATA

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

ORG
LIMP
ORG
LIMP

ORG

PUSH
PUSH
MOV

MOV
JNB
ANL
CLR

JNB
ANL
MOV
ANL
ADD
MOV
MOV
INC

8EH
0D6H
0D7H
9AH
9BH
0AFH

20H.0

21H

22H

23H ;16 bytes

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9OH
0CAH

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

@R0,S2BUF

WPTR
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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
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

LCALL
MOV
SETB

MOV
LCALL

LOOP:
MOV
XRL
ANL
Jz
MOV

PSW
ACC

S2CON,#10H
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, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

UARTZ2_INIT
IE2,#01H
EA

DPTR#STRING
UART2_SENDSTR

A,RPTR
AWPTR
A#OFH
LOOP
A,RPTR

;65536-11059200/115200/4=0FFE8H
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STRING:

ANL
ADD
MOV
MOV
LCALL
INC
JMP

DB

END

A#OFH
A#BUFFER
RO,A

A,@QRO
UART2_SEND
RPTR

LOOP

‘Uart Test !",0DH,0AH,00H

13.5.21 Timer 2 is used as baud rate generator of UART3

C language code

//Operating frequency for test is 11.0592MHz

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

#define
#define

sfr
sfr
sfr
sfr
sfr
sfr

sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

bit

char
char
char

void Uart3lsr() interrupt 17

{

if (S3CON & 0x02)

{

}

if (S3CON & 0x01)

{

FOSC
BRT

AUXR
T2H
T2L
S3CON
S3BUF
IE2

POM1
POMO
P1M1
P1MO
P2M1
P2MO
P3M1
P3MO
P4M1
P4MO
P5M1
P5MO0

busy;
wptr;

rptr;
buffer[16];

S3CON &= ~0x02;

busy = 0;

11059200UL
(65536 - FOSC / 115200/ 4)

0x8e;
0xd6;
0xd7;
Oxac;
Oxad;
Oxaf;

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;
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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()

{
POMO = 0x00;
POM1 = 0x00;
P1MO0 = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

Uart3Init();
IE2 = 0x08;
EA=1;

Uart3SENDSt(“Uart Test \r\n”);

Uart3SEND(buffer[rptr++]);

while (1)
{
if (rptr 1= wptr)
{
rptr &= 0xOf;
}
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}

Assembly code

;Operating frequency for test is 11.0592MHz

AUXR
T2H
T2L
S3CON
S3BUF
1IE2

BUSY
WPTR
RPTR
BUFFER

POM1
POMO
P1IM1
P1MO
P2M1
P2MO0
P3M1
P3MO
PAM1
P4MO
P5M1
P5MO0

UART3_ISR:

CHKRI:

DATA
DATA
DATA
DATA
DATA
DATA

BIT

DATA
DATA
DATA

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

ORG
LIMP
ORG
LIMP

ORG

PUSH
PUSH
MOV

MOV
JNB
ANL
CLR

JNB
ANL
MOV
ANL
ADD
MOV
MOV
INC

UART3ISR_EXIT:

POP
POP

8EH

0D6H
0D7H
0ACH
0ADH
0AFH

20H.0

21H

22H

23H ;16 bytes

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9OH
0CAH

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

@R0,S3BUF

WPTR

PSW
ACC
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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
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

LCALL
MOV
SETB

MOV
LCALL

LOOP:

MOV
XRL
ANL
Jz
MOV
ANL
ADD
MOV

S3CON,#10H

T2L #0E8H ;65536-11059200/115200/4=0FFE8H
T2H,#0FFH

AUXR #14H

BUSY

WPTR,#00H

RPTR,#00H

BUSY,$
BUSY
S3BUFA

A

A ,@A+DPTR
SEND3END
UART3_SEND
DPTR
UART3_SENDSTR

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

UART3_INIT
1E2,#08H
EA

DPTR#STRING
UART3_SENDSTR

A,RPTR
AWPTR
A#OFH
LOOP
A,RPTR
A#OFH
A#BUFFER
RO,A
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MOV A,@QRO
LCALL UART3_SEND
INC RPTR
JMP LOOP
STRING: DB ‘Uart Test !',0DH,0AH,00H
END

13.5.22 Timer 2 is used as baud rate generator of UART4

C language code

//Operating frequency for test is 11.0592MHz

#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;
sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr pP2M1 = 0x95;
sfr P2MO = 0x96;
sfr pP3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr P4M1 = 0xb3;
sfr P4AMO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO0 = Oxca;
bit busy;

char wptr;

char rptr;

char buffer[16];

void Uart4lsr() interrupt 18
{
if (S4CON & 0x02)
{
SACON &= ~0x02;
busy = 0;
}
if (S4CON & 0x01)
{
S4CON &= ~0x01;
buffer[wptr++] = S4BUF;
wptr &= 0x0f;
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}
}

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()

{
POMO = 0x00;
POM1 = 0x00;
P1MO0 = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

Uart4Init();

IE2 = 0x10;

EA=1;

Uart4SENDSt(“Uart Test \r\n”);

while (1)
{
if (rptr 1= wptr)
{
Uart4SEND(buffer[rptr++]);
rptr &= 0xOf;
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Assembly code

;Operating frequency for test is 11.0592MHz

AUXR
T2H
T2L
S4CON
S4BUF
1IE2

BUSY
WPTR
RPTR
BUFFER

POM1
POMO
P1IM1
P1MO
P2M1
P2MO0
P3M1
P3MO
PAM1
P4MO
P5M1
P5MO0

UART4_ISR:

CHKRI:

DATA
DATA
DATA
DATA
DATA
DATA

BIT

DATA
DATA
DATA

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
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:

POP
POP
RETI

8EH
0D6H
0D7H
84H
85H
0AFH

20H.0
21H
22H
23H

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
0093H
UART4_ISR

0100H

ACC
PSW
PSW,#08H

A,S4CON
ACC.1,CHKRI
S4CON,#NOT 02H
BUSY

ACC.0,UART4ISR_EXIT
S4CON,#NOT 01H
AWPTR

A#OFH

A#BUFFER

RO,A

@R0,S4BUF

WPTR

PSW
ACC

;16 bytes
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UART4_SEND:

MOV
MOV
MOV
MOV
CLR

MOV
MOV
RET

JB
SETB
MOV
RET

UART4_SENDSTR:

SENDA4END:

MAIN:

LOOP:

CLR
MOVC
Jz
LCALL
INC
JMP

RET

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

LCALL
MOV
SETB

MOV
LCALL

MOV
XRL
ANL
Jz
MOV
ANL
ADD
MOV
MOV
LCALL
INC

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, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

UART4_INIT
1E2,#10H
EA

DPTR#STRING
UART4_SENDSTR

A,RPTR
AWPTR
A#OFH
LOOP
A,RPTR
A#OFH
A#BUFFER
RO,A

A,@RO
UART4_SEND
RPTR

;65536-11059200/115200/4=0FFE8H
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JMP

STRING: DB

END

LOOP

‘Uart Test !",0DH,0AH,00H

13.5.23 Timer 3 (16-bit auto reload)

C language code

//Operating frequency for test is 11.0592MHz

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

sfr T4T3M
sfr T4L
sfr T4H
sfr T3L
sfr T3H
sfr T2L
sfr T2H
sfr AUXR
sfr 1E2
#define  ET2
#define  ET3
#define  ET4
sfr AUXINTIF
#define  T2IF
#define  T3IF

#define  T4IF

sfr POM1
sfr POMO
sfr PiM1
sfr P1MO
sfr P2M1
sfr P2MO
sfr pP3M1
sfr P3MO
sfr P4M1
sfr P4AMO
sfr P5M1
sfr P5MO
shit P10

void TM3_lIsr() interrupt 19
{

P10 = 1P10;

}

void main()

{
POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;

0Oxd1;
0xd3;
0xd2;
0xd5;
0xd4;
0xd7;
0xd6;
0x8e;
Oxaf;
0x04
0x20
0x40
Oxef;
0x01
0x02
0x04

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;

P170;
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P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

T3L = 0x66;
T3H = Oxfc;
T4T3M = 0x08;
IE2 = ETS3;

EA=1;

while (1);

1165536-11.0592M/12/1000

/[Start timer
/[Enable timer interrupt

Assembly code

;Operating frequency for test is 11.0592MHz

T4T3M
TAL
T4H
T3L
T3H
T2L
T2H
AUXR
1IE2
ET2
ET3
ET4
AUXINTIF
T2IF
T3IF
TAIF

POM1
POMO
PiM1
P1MO
P2M1
P2MO0
P3M1
P3MO0
PAM1
P4MO
P5M1
P5MO

TM3ISR:

DATA

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

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

ORG
LIMP
ORG
LIMP
ORG

CPL

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

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
009BH
TM3ISR
0100H

P1.0 ; Test port
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RETI
MAIN:
MOV SP, #5FH
MOV POMO, #00H
MOV POM1, #00H
MOV P1MO, #00H
MOV PiM1, #00H
MOV P2MO, #00H
MOV P2M1, #00H
MOV P3MO, #00H
MOV P3M1, #00H
MOV P4MO, #00H
MOV P4M1, #00H
MOV P5MO, #00H
MOV P5M1, #00H
MOV T3L,#66H ;65536-11.0592M/12/1000
MOV T3H,#0FCH
MOV TAT3M,#08H ;Start timer
MOV IE2,#ET3 ;Enable timer interrupt
SETB EA
JMP $
END

13.5.24 Timer 3 (External count — T3 is extended for external falling

edge interrupt)

C language code
/IOperating frequency for test is 11.0592MHz

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

sfr T4T3M = 0xd1;
sfr T4L = 0xd3;
sfr T4H = 0xd2;
sfr T3L = 0xd5;
sfr T3H = 0xd4;
sfr T2L = 0xd7;
sfr T2H = 0xd6;
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
sfr POM1 = 0x93;
sfr POMO = 0x94;
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sfr Pi1M1
sfr P1MO
sfr P2M1
sfr P2MO
sfr P3M1
sfr P3MO
sfr P4M1
sfr P4MO
sfr P5M1
sfr P5MO0
shit P10

void TM3_lIsr() interrupt 19
{

P10 = !P10;
}

void main()

{
POMO = 0x00;
POM1 = 0x00;
P1MO0 = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

T3L = 0x66;
T3H = 0xfc;
T4T3M = 0x0c;
IE2 = ETS;

while (1);

0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;

P170;

/[Test port

1/65536-11.0592M/12/1000

/ISet external counting mode and start timer
/[Enable timer interrupt

Assembly code

;Operating frequency for test is 11.0592MHz

T4T3M DATA
T4L DATA
T4H DATA
T3L DATA
T3H DATA
ToL DATA
T2H DATA
AUXR DATA
IE2 DATA
ET2 EQU
ET3 EQU
ET4 EQU
AUXINTIF  DATA
T2IF EQU
T3IF EQU

OD1H
O0D3H
0D2H
O0D5H
0D4H
0D7H
0D6H
8EH
O0AFH
04H
20H
40H
OEFH
01H
02H

- 489 -



STC8H Series Manual

T4IF

POM1
POMO
P1IM1
P1MO
P2M1
P2MO
P3M1
P3MO
P4AM1
P4MO
P5M1
P5MO

TM3ISR:

MAIN:

EQU

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

ORG
LIMP
ORG
LIMP

ORG

CPL
RETI

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV
MOV
MOV
SETB

JMP

END

04H

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
009BH
TM3ISR

0100H

P1.0 ; Test port

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

T3L,#66H ;65536-11.0592M/12/1000

T3H,#0FCH

T4T3M,#0CH ;Set external counting mode and start timer
IE2,#ET3 ;Enable timer interrupt

EA

$

13.5.25 Timer 3 (Divided clock output)

C language code

/IOperating frequency for test is 11.0592MHz

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

sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

TAT3M
TAL
T4H
T3L
T3H
T2L
T2H

POM1
POMO
P1IM1
P1MO
P2M1
P2MO
P3M1
P3MO
P4AM1
P4MO
P5M1
P5MO

void main()

{

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

T3L = 0x66;
T3H = 0xfc;
T4T3M = 0x09;

while (1);

0xd1;
0xd3;
0xd2;
0xd5;
0xd4;
0xd7;
0xd6;

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;

1/65536-11.0592M/12/1000

/IEnable clock output and start timer

Assembly code

;Operating frequency for test is 11.0592MHz

T4T3M
TAL
T4H
T3L
T3H
T2L
T2H

POM1
POMO
P1IM1
P1MO

DATA
DATA
DATA
DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA

OD1H
O0D3H
0D2H
0D5SH
0D4H
0D7H
0D6H

093H
094H
091H
092H
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P2M1
P2MO
P3M1
P3MO
PAM1
P4MO
P5M1
P5MO

MAIN:

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

ORG
LIMP

ORG

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV
MOV
JMP

END

095H

096H

0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN

0100H

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

T3L,#66H ;65536-11.0592M/12/1000
T3H,#0FCH
T4T3M,#09H ;Enable clock output and start timer

$

13.5.26 Timer 3 is used as baud rate generator of UART3

C language code

/IOperating frequency for test is 11.0592MHz

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

#define
#define

sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

FOSC

BRT

T4T3M

TAL
T4H
T3L
T3H
T2L
T2H

S3CON
S3BUF

1IE2

11059200UL
(65536 - FOSC / 115200 / 4)

0xd1;
0xd3;
0xd2;
0xd5;
0xd4;
0xd7;
0xd6;
oxac;
Oxad;
Oxaf
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sfr POM1 =
sfr POMO =
sfr Pi1M1 =
sfr P1MO =
sfr P2M1 =
sfr P2MO =
sfr P3M1 =
sfr P3MO =
sfr P4M1 =
sfr P4MO =
sfr P5M1 =
sfr P5MO0 =
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;

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;

buffer[wptr++] = S3BUF;

wptr &= 0x0f;

}

void Uart3Init()

{
S3CON = 0x50;
T3L = BRT;
T3H =BRT >>8;
T4T3M = 0x0a;
wptr = 0x00;
rptr = 0x00;
busy = 0;

}

void Uart3Send(char dat)

{
while (busy);
busy = 1;
S3BUF = dat;
}

void Uart3SendStr(char *p)
{

while (*p)
{

Uart3SEND(*p++);
}
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void main()

{

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

Uart3Init();
IE2 = 0x08;

EA=1;

Uart3SENDStr(“Uart Test \r\n”);

while (1)

{

if (rptr 1= wptr)

{

Uart3SEND(buffer[rptr++]);
rptr &= 0xOf;

Assembly code

;Operating frequency for test is 11.0592MHz

T4T3M
TAL
T4H
T3L
T3H
T2L
T2H
S3CON
S3BUF
1IE2

BUSY
WPTR
RPTR
BUFFER

POM1
POMO
P1IM1
P1MO
P2M1
P2MO
P3M1
P3MO
PAM1

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

BIT

DATA
DATA
DATA

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

OD1H
O0D3H
0D2H
O0D5H
0D4H
0D7H
O0D6H
0ACH
O0ADH
0AFH

20H.0
21H
22H
23H

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H

;16 bytes
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P4MO
P5M1
P5MO

UART3_ISR:

CHKRI:

DATA
DATA
DATA

ORG
LIMP
ORG
LIMP

ORG

PUSH
PUSH
MOV

MOV
JNB
ANL
CLR

JNB
ANL
MOV
ANL
ADD
MOV
MOV
INC

UART3ISR_EXIT:

UART3_INIT:

UART3_SEND:

POP
POP
RETI

MOV
MOV
MOV
MOV
CLR

MOV
MOV
RET

JB
SETB
MOV
RET

UART3_SENDSTR:

SEND3END:

CLR
MOVC
Jz
LCALL
INC
JMP

RET

0B4H
0C9H
0CAH

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

@R0,S3BUF

WPTR

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

;65536-11059200/115200/4=0FFE8H
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MAIN:

LOOP:

STRING:

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

LCALL
MOV
SETB

MOV
LCALL

MOV
XRL
ANL
Jz
MOV
ANL
ADD
MOV
MOV
LCALL
INC
JMP

DB

END

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

UART3_INIT
1E2,#08H
EA

DPTR#STRING
UART3_SENDSTR

ARPTR
AWPTR
A#OFH
LOOP
A,RPTR
A#OFH
A#BUFFER
RO,A

A,@QRO
UART3_SEND
RPTR

LOOP

‘Uart Test !",0DH,0AH,00H

13.5.27 Timer 4 (16-bit auto reload)

C language code

/IOperating frequency for test is 11.0592MHz

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

sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

T4T3M

TAL
T4H
T3L
T3H
T2L
T2H

AUXR

0xd1;
0xd3;
0xd2;
0xd5;
0xd4;
0xd7;
0xd6;
0x8e;
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sfr 1E2 = Oxaf;
#define ET2 0x04
#define  ET3 0x20
#define ET4 0x40
sfr AUXINTIF = Oxef;
#define  T2IF 0x01
#define  T3IF 0x02
#define  T4IF 0x04
sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr pP2M1 = 0x95;
sfr P2MO0 = 0x96;
sfr P3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr P4AM1 = 0xb3;
sfr P4MO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO0 = 0xca;
shit P10 = P170;

void TM4_lIsr() interrupt 20

{
P10 = 1P10; /[Test port

}

void main()

{
POMO = 0x00;
POM1 = 0x00;
P1MO0 = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

T4L = 0x66; //65536-11.0592M/12/1000
T4H = Oxfc;

T4T3M = 0x80; /IStart timer

IE2 = ET4; /[Enable timer interrupt
EA=1;

while (1);

Assembly code

;Operating frequency for test is 11.0592MHz

TAT3M DATA OD1H
TAL DATA 0D3H
T4H DATA 0D2H
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T3L
T3H
T2L
T2H
AUXR
1E2
ET2
ET3
ET4
AUXINTIF
T2IF
T3IF
TAIF

POM1
POMO
P1IM1
P1MO
P2M1
P2MO
P3M1
P3MO
P4AM1
P4MO
P5M1
P5MO

TMA4ISR:

MAIN:

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

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

ORG
LIMP
ORG
LIMP

ORG

CPL
RETI

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV
MOV
MOV
SETB

JMP

0D5SH
0D4H
0D7H
0D6H
8EH
0AFH
04H
20H
40H
OEFH
01H
02H
04H

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
00A3H
TM4ISR

0100H

P1.0 ; Test port

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

TAL #66H ;65536-11.0592M/12/1000
T4H #0FCH

T4T3M,#80H ;Start timer

|IE2 #ET4 ;Enable timer interrupt
EA

$
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END

13.5.28 Timer 4 (External count — T4 is extended for external falling

edge interrupt)

C language code
/IOperating frequency for test is 11.0592MHz

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

sfr T4T3M = 0xd1;
sfr T4L = 0xd3;
sfr T4H = 0xd2;
sfr T3L = 0xd5;
sfr T3H = 0xd4;
sfr T2L = 0xd7;
sfr T2H = 0xd6;
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
sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr pP2M1 = 0x95;
sfr P2MO0 = 0x96;
sfr P3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr P4AM1 = 0xb3;
sfr P4MO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO0 = 0xca;
shit P10 = P170;
void TM4_lIsr() interrupt 20
{

P10 = 1P10; /[Test port
}
void main()
{

POMO = 0x00;

POM1 = 0x00;

P1MO0 = 0x00;

P1M1 = 0x00;
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P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

T4L = 0x66;
T4H = Oxfc;
T4T3M = 0xcO0;
IE2 = ET4;

EA=1;

while (1);

1165536-11.0592M/12/1000

/ISet external counting mode and start timer
/[Enable timer interrupt

Assembly code

;Operating frequency for test is 11.0592MHz

T4T3M
TAL
T4H
T3L
T3H
T2L
T2H
AUXR
1IE2
ET2
ET3
ET4
AUXINTIF
T2IF
T3IF
TAIF

POM1
POMO
PiM1
P1MO
P2M1
P2MO0
P3M1
P3MO0
PAM1
P4MO
P5M1
P5MO

TM4ISR:

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

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

ORG
LIMP
ORG
LIMP
ORG

CPL

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

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
00A3H
TM4ISR
0100H

P1.0 ; Test port
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RETI
MAIN:
MOV SP, #5FH
MOV POMO, #00H
MOV POML1, #00H
MOV P1MO, #00H
MOV P1M1, #00H
MOV P2MO0, #00H
MOV P2M1, #00H
MOV P3MO, #00H
MOV P3M1, #00H
MOV P4MO, #00H
MOV P4M1, #00H
MOV P5MO, #00H
MOV P5M1, #00H
MOV TAL #66H ;65536-11.0592M/12/1000
MOV T4H #0FCH
MOV T4T3M,#0COH ;Set external counting mode and start timer
MOV |IE2 #ET4 ;Enable timer interrupt
SETB EA
JMP $
END

13.5.29 Timer 4 (Divided clock output)

C language code

/IOperating frequency for test is 11.0592MHz

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

sfr T4T3M = 0Oxd1;
sfr T4L = 0xd3;
sfr T4H = 0xd2;
sfr T3L = 0xd5;
sfr T3H = 0xd4;
sfr T2L = 0xd7;
sfr T2H = 0xd6;
sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr P2M1 = 0x95;
sfr P2MO = 0x96;
sfr P3M1 = 0xbi;
sfr P3MO = 0xb2;
sfr P4M1 = 0xbs;
sfr P4MO = 0Oxb4;
sfr P5M1 = 0xc9;
sfr P5MO =  0xca;
void main()
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{

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P3M1 = 0x00;

T4L = 0x66;
T4H = Oxfc;
T4T3M = 0x90;

while (1);

1/65536-11.0592M/12/1000

/IEnable clock output and start timer

Assembly code

;Operating frequency for test is 11.0592MHz

T4T3M
TAL
T4H
T3L
T3H
T2L
T2H

POM1
POMO
PiM1
P1MO
P2M1
P2MO0
P3M1
P3MO0
PAM1
P4MO
P5M1
P5MO0

MAIN:

DATA
DATA
DATA
DATA
DATA
DATA
DATA

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

ORG
LIMP

ORG

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

O0D1H
0D3H
0D2H
O0D5H
0D4H
0D7H
O0D6H

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9OH
0CAH

0000H
MAIN

0100H

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
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MOV
MOV
MOV
MOV

MOV
MOV
MOV
JMP

END

P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

T4L ,#66H ;65536-11.0592M/12/1000
T4H #0FCH
T4T3M,#90H ;Enable clock output and start timer

$

13.5.30 Timer 4 is used as baud rate generator of UART4

C language code

//Operating frequency for test is 11.0592MHz

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

#define  FOSC

#define  BRT
sfr T4T3M
sfr T4L
sfr T4H
sfr T3L
sfr T3H
sfr T2L
sfr T2H
sfr S4CON
sfr S4BUF
sfr 1E2

sfr POM1
sfr POMO
sfr PiM1
sfr P1MO
sfr P2M1
sfr P2MO
sfr pP3M1
sfr P3MO
sfr P4M1
sfr P4AMO
sfr P5M1
sfr P5MO
bit busy;
char wptr;
char rptr;

char buffer[16];

void Uart4lsr() interrupt 18

{
if (S4CON & 0x02)

{

11059200UL
(65536 - FOSC / 115200/ 4)

0xd1;
0xd3;
0xd2;
0xd5;
0xd4;
0xd7;
0xd6;
0x84;
0x85;
Oxaf;

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;
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S4CON &= ~0x02;
busy = 0;

}

if (S4CON & 0x01)

{
S4CON &= ~0x01;
buffer[wptr++] = S4BUF;
wptr &= 0x0f;

}

void Uart4Init()

{
S4CON = 0x50;
T4L = BRT;
T4H = BRT >> 8;
T4T3M = 0xa0;
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()

{
POMO = 0x00;
POM1 = 0x00;
P1MO0 = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

Uart4lnit();

IE2 = 0x10;

EA=1;

Uart4SENDSt(“Uart Test \r\n”);

while (1)
{
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if (rptr 1= wptr)

{

Uart4SEND(buffer[rptr++]);

rptr &= 0xOf;

Assembly code

;Operating frequency for test is 11.0592MHz

T4T3M
TAL
T4H
T3L
T3H
T2L
T2H
S4CON
S4BUF
1IE2

BUSY
WPTR
RPTR
BUFFER

POM1
POMO
PiM1
P1MO
P2M1
P2MO0
P3M1
P3MO0
PAM1
P4MO
P5M1
P5MO0

UART4_ISR:

CHKRI:

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

BIT

DATA
DATA
DATA

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

ORG
LIMP
ORG
LIMP

ORG

PUSH
PUSH
MOV

MOV
JNB
ANL
CLR

JNB
ANL

O0D1H
0D3H
0D2H
O0D5H
0D4H
0D7H
0D6H
84H

85H

0AFH

20H.0

21H

22H

23H ;16 bytes

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0COH
0CAH

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
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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

UART4_SENDSTR:

SENDA4END:

MAIN:

CLR
MOVC
Jz
LCALL
INC
JMP

RET

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

LCALL
MOV
SETB

MOV
LCALL

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, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

UART4_INIT
1E2,#10H
EA

DPTR#STRING
UART4_SENDSTR

;65536-11059200/115200/4=0FFE8H
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LOOP:

STRING:

MOV
XRL
ANL
Jz
MOV
ANL
ADD
MOV
MOV
LCALL
INC
JMP

DB

END

ARPTR
AWPTR
A#OFH
LOOP
A,RPTR
A#OFH
A#BUFFER
RO,A

A,@QRO
UART4_SEND
RPTR

LOOP

‘Uart Test !",0DH,0AH,00H
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14 UART Communication

Product line Number of UART

STC8H1KO08 family

N

STC8H1K28 family

STC8H3K6454 family

STC8H3K64S2 family

STC8H8K64U family

STC8H2K64T family

STC8H4K64TLR family

STC8H4K64TLCD family

INNENFN FNY FNS Y PN TN

STC8H4K64LCD family

There are 4 full duplex asynchronous serial communication ports (UART in short) in STC8H series of
microcontrollers. Each UART consists of two data buffers, a shift register, a serial control register and a baud rate
generator. Each UART data buffer consists of two independent receive and transmit buffers, which can transmit and
receive data simultaneously.

There are 4 modes for UART1 of STC8H series of microcontrollers, the baud rates of two modes of them are
variable, and the baud rates of the other two modes are fixed. They can be chosen for different applications. There are
only two modes in UART2, UART3 and UART4, and their baud rates are variable. Different baud rates and different
modes can be set by software. It is flexible for the host to query the receiving or sending process, or use the interrupt
method.

All the pins of UART1, UART2, UART3 and UART4 can be switched amoung multiple groups of ports
using the pin switching function, so that a serial port can be multiplexed into severial serial ports in a time-
sharing manner.

14.1 Registers Related to UARTS

o Bit Address and Symbol Reset
Symbol Description Address B7 I B6 I BS [ B4 | Y B3 | B2 | BL | B0 o
SCON UART1 control register 98H SMo/FE | sM1 | smM2 [ REN | TB8 | RB8 | TI | RI__[0000,0000
SBUF UART1 data buffer register 99H 0000,0000
S2CON UART2 control register 9AH S2SM0 | - [ s2sm2 [ S2REN | S2TB8 [S2RB8] S2TI [ S2RI[0100,0000
S2BUF UART?2 data buffer registe 9BH 0000,0000
S3CON UARTS3 control register ACH S3SMO [ S3ST3 | S3SM2 | S3REN | S3TB8 [S3RB8[ S3TI [ S3RI_[0000,0000
S3BUF UARTS3 data buffer register ADH 0000,0000
S4CON Serial port 4 control register 84H S4SMO [ S4ST4 | S4SM2 | S4REN | S4TB8 [S4RB8[ S4TI [ S4RI [0000,0000
S4BUF Serial port 4 data buffer register | 85H 0000,0000
PCON Power control register 87H SMOD | SMODO | LVDF [ POF [ GF1 | GFO [ PD | IDL [0011,0000
AUXR Auxiliary register 1 8EH TOx12 | Tix12 [UART Mox6] T2R | T2_C/T | T2x12 [EXTRAM| S1ST2 [0000,0001
SADDR UART1 slave address register A9H 0000,0000
SADEN UART1 slave _address enable B9H 0000,0000

register
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14.2 UART1

14.2.1 UART1 control register

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO

SCON 98H SMO/FE SM1 SM2 REN TB8 RB8 TI 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
software. If SMODO bit in PCON register is 0, this bit and SM1 specify the communication mode of
UART1 as shown in the following table:

SMO | SM1 | Mode of UART1 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 UART1 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 set RI bit. 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 RI = 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 RI = 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 UART1 receive data.
1: enable UART1 receive data.

TB8: The 9th bit be transmitted for UART1 in mode 2 and 3. It can be set or cleared by software. It is not used
in mode 0 and mode 1.

RB8: The 9th bit received for UART1 in mode 2 and 3 which is usually used as a check bit or address
frame/data frame flag. It is not used in mode 0 and mode 1.

TI: Transmit interrupt request flag of UARTL1. In mode 0, when the ransmission of the 8th bit completes, Tl is
set by the hardware automatically and requests the interrupt to the CPU. After the CPU responds the
interrupt, Tl 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. T1 must be cleared by software after
the interrupt is responded.

RI: Receive interrupt request flag of UART1. In mode 0, when the serial port receives the 8th bit of datum, Rl is
set by the hardware automatically and requests interrupt to the CPU. After the interrupt is responded, 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 responded, Rl
must be cleared by software.

14.2.2 UART1 data register

Symbol Address B7 | B6 | B5 | B4 | B3 | B2 | B1L | BO

SBUF 99H

SBUF: It is used as the buffer in transmission and receiving of UART1. SBUF is actually two buffers, reading
buffer and writing buffer. Two operations correspond to two different registers, one is write-only register
(writing buffer), the other is read-only register (reading buffer). In fact, the CPU reads serial receive
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buffer when reads SBUF. When CPU writes to the SBUF will trigger the serial port to start sending data.

14.2.3 Power control register

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO

PCON 87H SMOD SMODO LVDF POF GF1 GFO PD IDL

SMOD: double Baud rate of UART1 control bit.
0: disable double baud rate of the UART1.
1: enable double baud rate of the UART1.
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.

14.2.4 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 | SI1ST2

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: UART1 baud rate generator select bit.
0: Select Timer 1 as the baud-rate generator of UART 1.
1: Select Timer 2 as the baud-rate generator of UART 1.

14.2.5 UART1 Mode 0

When mode 0 is selected for UART1, UART1 operates in synchronous shift register mode. When the serial port
mode 0 communication speed setting bit UART_MOXx6 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_MOXx6
divided by 12 or 2), from LSB to MSB. The TxD pin outputs the synchronous shift pulse signal. The interrupt flag Tl
will be set when transmittion is completed. 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 reset to the original status, and only TI keeps high level and
keeps the interrupt request status. Tl must be cleared by software before sending data again.

Receiving process of mode 0: Receiving is initiated by setting REN 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 datum (8 bits), the control signal is reset and the interrupt flag RI is set to 1, the interrupt requet status appears. RI
must be cleared by software for the next receiving data.
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Write
SBUF J
D

RxD DO D1 D2 D3 D4 D5 D6 D7

Tl T

RI

Transmitting data (UART1 mode 0)

Write .
SCON REN=1, RI=0
TxD

RxD DO D1 D2 D3 D4 D5 D6 D7

Tl

RI T

Receiving data (UART1 mode 0)

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 UART1 mode 0 are shown in the following table, where SYSclk is the system operating
frequency:

UART_MOx6 Baud rate calculation formula
Baud rate — svsclk

aud rate = ———

0
svsclk
Baud rate = ————
2

1

14.2.6 UART1 Mode 1

If SMO and SM1 of SCON are set to ‘01’ by the software, UART1 will work in mode 1, which is a 8-bit UART
mode. In mode 1, 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 UART 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"
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signal, and the TX control unit is notified to start sending. The shift register shifts the data right to TxD 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 9™ bit 1", and all bits to the left of it are "0". This state 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 and sets TI,
and requests interrupt processing to CPU.

Receiving process of mode 1: After the software sets the reception enable flag REN, i.e. 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 far 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:

. R|: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

D Start DO D1 D2 D3 D4 D5 D6 D7 Stop

TI T

Transmitting data (UART1 mode 1)

Write I
SCON REN=1, RI=0

RxD Start DO D1 D2 D3 D4 D5 D6 D7 y Stop

RI T

Receiving data (UART1 mode 1)

The baud rate of UARTL is variable. It can be generated by T1 or T2. If the timer is in 1T mode (12x speed), the
corresponding baud rate is increased by 12 times.

The baud rate of UART1 mode 1 is calculated as follows, where SYSclk is the system operating frequency.

Timer selected | Speed of timer Baud rate calculation formula
SY5clk
1T reload value 0§ T2 = 65536 | — — ——~
4 x baud rate
T2
12T load value of Jimer 2 = 65536 | SYSdlk
reload vaine of i 12 % 4 x baud rate
SY5clk
1T reload value 0 T1 = 65536 | ————
4 x baud rate
T1 mode 0 VSl
12T load value Of T1 = 65536 |
reload vatue 12 = 4 % baud rate
25MOD w gyselk
1T reload value of T1 = 256 |
32 x baud rate
T1 mode 2 35D
12T load value of T1 = 256 | - < >ySdk
reloadvaiue ot 127 12 x 32 x baud rate

The reload value of the timers corresponding to the common frequency and the common baud rate are as
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following.
Frequency | pa g rate T TLmeed SMOD=1 T2 1T mode
(MHz) 1T mode 12T mode 1T mode 12T mode 1T mode 2T mode 1T mode 12T mode
115200 FFE8H FFFEH FFESH FFFEH FAH - FDH -
57600 FFDOH FFFCH FFDOH FFFCH F4H FFH FAH -
11.0592 | 38400 FFB8H FFFAH FFB8H FFFAH EEH - F7H -
19200 FF70H FFF4H FF70H FFF4H DCH FDH EEH -
9600 FEEOH FFE8H FEEOH FFE8H B8H FAH DCH FDH
115200 FFD8H - FFD8H - F6H - FBH -
57600 FFBOH - FFBOH - ECH - F6H -
18.432 38400 FF88H FFF6H FF88H FFF6H E2H - F1H -
19200 FF10H FFECH FF10H FFECH C4H FBH E2H -
9600 FE20H FFD8H FE20H FFD8H 88H F6H C4H FBH
115200 FFDOH FFFCH FFDOH FFFCH F4H FFH FAH -
57600 FFAOH FFF8H FFAOH FFF8H E8H FEH F4H FFH
22.1184 | 38400 FF70H FFF4H FF70H FFF4H DCH FDH EEH -
19200 FEEOH FFE8H FEEOH FFE8H B8H FAH DCH FDH
9600 FDCOH FFDOH FDCOH FFDOH 70H F4H B8H FAH

14.2.7 UART1 Mode 2

If the two bits of SMO and SM1 are ‘10°, UART1 operates in mode 2. UART1 operating in mode 2 is a 9-bit data
asynchronous communication UART. One frame of data consists of 11 bits: 1 start bit, 8 data bits (LSB first), 1
programmable bit (9" bit) and 1 stop bit. The transmitted programmable bit (9" bit) is supplied by TB8 in SCON,
which can be confugred as either 1 or 0 by software. Or, the odd/even parity bit P in the PSW can be loaded into TB8.
Not only can TB8 be used as a multi-machine communication address/data flag, but also it can be used as datum
parity check bit. The 9™ 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 UART1 mode 2 is shown in the following table, where SYSclk is the system operating

frequency.
SMOD Baud rate calculation formula
0 baud rate = ﬂ
64
1 baud rate = M
32

Except that the source of the baud rate is slightly different, and the 9" bit of the shift register supplied by TB8
while 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 1lare 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 met 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 is requested to CPU. If one of the above conditions is not
met, the data received in the shift register is invalid and is discarded, and RI is not set. Regardless of the above
conditions are met or not, the receiver begins to detect the RxD pin hopping information again 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.
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Write
SBUF

TxD Start DO D1 D2 D3 D4 D5 D6 D7 X TBS8 Stop

TI T

Transmitting data (UART1 mode 2)

Write o
SCON REN=1,RI=0

RxD Start K DO D1 D2 D3 D4 D5 D6 D7 X RB8 Stop

RI T

Receiving data (UART1 mode 2)

14.2.8 UART1 Mode 3

If the two bits of SMO and SM1 are ‘11°, UART1 operates in mode 3. UART1 operating in mode 3 is a 9-bit data
asynchronous communication UART. One frame of data consists of 11 bits: 1 start bit, 8 data bits (LSB first), 1
programmable bit ( 9™ bit) and 1 stop bit. The transmitted programmable bit (9th bit) is supplied by TB8 in SCON,
which can be confugred as either 1 or 0 by software. Or, the odd/even parity bit P in the PSW can be loaded into TB8.
Not only can TB8 be used as a multi-machine communication address/data flag, but also it can be used as datum
parity check bit. The 9" 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 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 1 are 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 met 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 is requested to CPU. If one of the above conditions is not
met, the data received in the shift register is invalid and is discarded, and RI is not set. Regardless of the above
conditions are met or not, the receiver begins to detect the RxD pin hopping information again 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 DO D1 D2 D3 D4 D5 D6 D7 X TB8 Stop

Tl T

Transmitting data (UART1 mode 3)
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RxD Start K DO D1 D2 D3 D4 D5 D6 D7 ¥ RB8 )Y Stop

RI T

Receiving data (UART1 mode 3)

The baud rate calculation formula of UART1 mode 3 is exactly the same as that of mode 1. Please refer to
the mode 1 baud rate calculation formula.

14.2.9 Automatic Address Recognition

14.2.10 UART1 slave address control registers

Symbol Address B7 | B6 | B5 | B4 | B3 | B2 | BL | 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. SM2 bit of slave in SCON is set to 1.
The 9" bit which is stored in RB8 is the address/data flag in mode 2 or 3. When the 9" 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 9" bit is 0 automatically while the address data whose 9" 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 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
in the address information. The setting method is as follows.

For example

SADDR = 11001010

SADEN = 10000001

Then the matched address is 1xXxxxxx0

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
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matched with the local address. The high 4 bits can be any value and are ignored.
The Broadcast Address (FFH) can be used by the master to select all the slaves simultaneously for
communication.
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14.3 UART?2

14.3.1 UART2 control register

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
S2CON 9AH S25M0 - S2SM2 S2REN | S2TB8 | S2RB8 S27I S2RI
S2SMO: Serial port 2 mode select bit.
S2SMO0 | UART2 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

S2SM2: UART2 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 9" 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 S2RI =
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 UART?2 receive data.
1: enable UART?2 receive data.

S2TB8: S2TB8 is the 9™ bit of datum to be sent when UART?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 9" bit of datum recieved when UART2 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.

S2TI: Transmit interrupt request flag of UART2. S2TI is set by the hardware automatically at the beginning of
the stop bit transmittion and requests interrupts to the CPU. S2TI must be cleared by software after the
interrupt is responded.

S2RI: Receive interrupt request flag of UART2. S2RI is set by hardware automatically at the middle of stop bit
received, and requests the interrupt to the CPU. After the interrupt is responded, S2RI must be cleared by
software.

14.3.2 UART2 data register

Symbol Address B7 | B6 | B5 | B4 | B3 | B2 [ B1L | BO

S2BUF 9BH

S2BUF: It is used as the buffer in transmission and receiving for UART2. S2BUF is actually two buffers,
reading buffer and writing buffer. Two operations correspond to two different registers, one is write-only
register (writing buffer), the other is read-only register (reading buffer). The CPU reads serial receiving
buffer when reads S2BUF, and writes to the S2BUF will trigger the serial port to start sending data.

14.3.3 UART2 Mode 0

Serial port 2 mode 0 is 8-bit UART mode with ariable baud rate. In this mode, a frame of data 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 RxD2 is the data receiving pin, the serial port is a full duplex
receiver/transmitter.
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Write
S2BUF

Start DO D1 D2 D3 D4 D5 D6 D7 Stop

=

TxD2

S2TI

Transmitting data (UART2 mode 0)

Write B B
S2CON S2REN=1, S2RI=0

RxD2 Start DO D1 D2 D3 D4 D5 D6 D7 Stop

S2RI

Receiving data (UART2 mode 0)

The baud rate of UART2 is variable. It is generated by T2. If the timer is in 1T mode (12x speed), the
corresponding baud rate is increased by 12 times.
The baud rate of UART2 mode 0 is calculated as follows, where SYSclK is the system operating frequency.

Timer selected Speed of timer Baud rate calculation formula
S5Y5clk
1T reload value of timer 2 = 65536 1
4 x baud rate
T2
5YSclk
12T reload value of timer 2 = 65536 1

12 x 4 x baud rate

14.3.4 UART2 Mode 1

UART?2 operating in mode 1 is a 9-bit data UART mode with variable baud rate. One frame data 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 Start DO D1 D2 D3 D4 D5 D6 D7 X TBS8 Stop

S2TI

Transmitting data (UART2 mode 1)

Write _ B
S2CON S2REN=1,S2RI=0

RxD2 Start DO D1 D2 D3 D4 D5 D6 D7 RB8 Stop

S2RI

Receiving data (UART2 mode 1)

The baud rate calculation formula of UART2 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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14.4 UARTS3

14.4.1 UARTS3 control register

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
S3CON ACH S3SMO S3ST3 S3SM2 S3REN | S3TB8 | S3RBS S3TI S3RI
S3SMO0: UART3 mode select bit.
S3SMO0 | UART3 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

S3ST3: UART3 baud rate generator select bit.

0: Select T2 as the baud-rate generator of UART3.
1: Select T3 as the baud-rate generator of UART3.

S3SM2: UART3 multi-machine communication control 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 the address is compared with the slave address 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 parity check bit. Mode 0 is
non-multi-machine communication mode, where S3SM2 should be 0.

S3REN: Receive enable control bit.

0: disable UARTS3 receive data.
1: enable UART3 receive data.

S3TB8: S3TBS is the 9™ bit of datum to be sent when UART3 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.

S3RB8: S3RBS is the 9™ bit of datum recieved when UART3 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.

S3TI: Transmit interrupt request flag of UART3. S3TI is set by the hardware automatically at the beginning of
the stop bit transmittion and requests interrupt to the CPU. S3TI must be cleared by software after the
interrupt is responded.

S3RI: Receive interrupt request flag of UART3. S3RI is set by hardware automatically at the middle of stop bit
the serial port received, and requests interrupt to the CPU. After the interrupt is responded, S3RI must be
cleared by software.

14.4.2 UART3 data register

Symbol Address B7 | B6 | B5 | B4 | B3 | B2 [ BL | BO

S3BUF ADH

S3BUF: It is used as the buffer in transmission and receiving for UART3. S3BUF is actually two buffers,
reading buffer and writing buffer. Two operations correspond to two different registers, one is write-only
register (writing buffer), the other is read-only register (reading buffer). The CPU reads serial receive
buffer when reads S3BUF, and writes to the S3BUF will trigger the serial port to start sending data.

14.4.3 UART3 Mode 0

UART3 mode 0 is a 8-bit UART mode with variable baud rate, where a frame of data 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
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needed. TxD3 is the data transmitting pin, and RxD3 is the data receiving pin, the serial port is a full duplex
receiver/transmitter.

Write
S3BUF

TxD3 Start DO D1 D2 D3 D4 D5 D6 D7 Stop

S3TI

Transmitting data (UART3 mode 0)

Write B B
S3CON S3REN=1, S3RI=0

RxD3 Start DO D1 D2 D3 D4 D5 D6 D7 Stop

S3RI

Receiving data (UART3 mode 0)

The baud rate of UART3 is variable. It is generated by T2 or T3. If the timer is in 1T mode (12x speed), the
corresponding baud rate is increased by 12 times.

The baud rate of UART3 mode 0 is calculated as follows, where SYSclk is the system operating frequency.

Timer selected | Speed of timer Baud rate calculation formula
5YSclk
1T reload value of T2 = 65536 |
4 = baud rate
e 12T load val f T2 = 65536 SYSdk
rraaRlw — I 12 % 4 % baud rate
5YS5clk
1T reload value of T3 = 65536 |
4 = baud rate
T3
12T load val fT3 =655361 SYSck
e vatne o — 12 x 4 x baud rate

14.4.4 UART3 Mode 1

UART3 operating in mode 1 is a 9-bit data UART mode with variable baud rate. One frame data 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.

Write
S3BUF

TxD3 Start DO D1 D2 D3 D4 D5 D6 D7 TB8 Stop

S3TI

Transmitting data (UART3 mode 1)

Write _ _
S3CON S3REN=1,S3RI=0

RxD3 Start Do D1 D2 D3 D4 D5 D6 D7 RB8 Stop

S3RI

Receiving data (UART3 mode 1)
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The baud rate calculation formula of UART3 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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14.5 UARTA4

14.5.1 UART4 control register

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
S4CON 84H S4SMO S4ST4 S4SM2 S4AREN | S4TB8 | S4RBS S4TI S4RI
S4SMO0: UART4 mode select bit.
S4SMO0 | UART4 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: UART4 baud rate generator select bit.

0: Select T2 as the baud-rate generator of UART4.
1: Select T4 as the baud-rate generator of UART4.

S4SM2: UART4 multi-machine communication control bit. In mode 1, if the S4SM2 bit is 1 and the SAREN bit
is 1, the receiver is in the address frame filter state. In this case, the received 9" bit (S4RB8) can be used
to filter the address frame. If S4RB8 = 1, the frame is the address frame, address information can enter
S4BUF, S4RI becomes 1, and then address can be compared with the slave address in the interrupt
service routine. If S4RB8 = 0, it indicates that the frame is not an address frame and should be discarded
and keep S4RI = 0. In mode 1, if the S4SM2 bit is 0 and the S4AREN bit is 1, the receiver is in the
address frame filter disabled state. Regardless of the received S4ARB8 is 0 or 1, the information received
can enter into the S4BUF, and make S4RI = 1. Here, S4RB8 is usually used as parity check bit. Mode 0
is non-multi-machine communication mode, where S4SM2 should be 0.

S4REN: Receive enable control bit.

0: disable UARTA4 receive data.
1: enable UART4 receive data.

SATBS8: SATBS is the 9" bit of datum to be sent when UART4 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.

S4RB8: S4RBS is the 9™ bit of datum recieved when UART4 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.

SA4TI: Transmit interrupt request flag of UART4. S4TI is set by the hardware automatically at the beginning of
the stop bit transmittion and requests interrupt to the CPU. S4TI must be cleared by software after the
interrupt is responded.

S4RI: Receive interrupt request flag of UARTA4. S4RI is set by hardware automatically at the middle of stop bit
the serial port received, and requests interrupt to the CPU. After the interrupt is responded, S4RI must be
cleared by software.

14.5.2 UART4 data register

Symbol Address B7 | B6 | B5 | B4 | B3 | B2 | B1L | BO

S4BUF 85H

SABUF: It is used as the buffer in transmission and receiving for UART4. S4BUF is actually two buffers,
reading buffer and writing buffer. Two operations correspond to two different registers, one is write-only
register (writing buffer), the other is read-only register (reading buffer). The CPU reads serial receive
buffer when reads S4BUF, and writes to the S4BUF will trigger the serial port to start sending data.

14.5.3 UART4 Mode 0

UART4 mode 0 is an 8-bit UART mode with variable baud rate, where a frame of data 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
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needed. TxD4 is the data transmitting pin, and RxD4 is the data receiving pin, the serial port is a full duplex
receiver/transmitter.

TxD4 Start DO D1 D2 D3 D4 D5 D6 D7 Stop

Transmitting data (UART4 mode 0)

S\zll\gl(t)eN S4REN=1, S4RI=0

RxD4 Start DO D1 D2 D3 D4 D5 D6 D7 Stop

S4RI

Receiving data (UART4 mode 0)

The baud rate of UART4 is variable. It is generated by T2 or T4. If the timer is in 1T mode (12x speed), the
corresponding baud rate is increased by 12 times.
The baud rate of UART4 mode 0 is calculated as follows, where SYSclK is the system operating frequency.

Timer selected | Speed of timer Baud rate calculation formula
5YSclk
1T reload value of T2 = 65536 |
4 x baud rate
T2
12T load wval f T2 = 655361 SYSck
relcaie — 12 % 4 x baud rate
5Y5clk
1T reload value of T4 = 65536 |
4 = baud rate
T4
12T load val f T4 = 655361 SYSck
refoadvafueo — 12 x 4 x baud rate

14.5.4 UART4 Mode 1

UART4 operating in mode 1 is a 9-bit data UART mode with variable baud rate. One frame data 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 Start DO D1 D2 D3 D4 D5 D6 D7 TB8 Stop

Transmitting data (UART4 mode 1)

RxD4 Start DO D1 D2 D3 D4 D5 D6 D7 X RBS Stop

S4RI

Receiving data (UART4 mode 1)

The baud rate calculation formula of UART4 mode 1 is exactly the same as that of mode 0. Please refer to
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the mode 0 baud rate calculation formula.

14.6 Precautions of UARTs

Regarding the UART interrupts requests, the following issues need to be noted. UART1, UART2, UARTS3,
and UART4 are all similar, and serial port 1 is used as an example below.

In 8-bit data mode, TI interrupt request is generated after the entire stop bit is transmitted, as shown in the
following figure:

Write
SBUF

TxD Start Do D1 D2 D3 D4 D5 D6 D7 Stop

TI T

Transmission data (8-bit data)

In 8-bit data mode, RI interrupt request is generated after half of the stop bit is received, as shown in the
following figure:

RxD Start DO D1 D2 D3 D4 D5 D6 D7 Stop

RI T

Receiving data (8-bit data)

In 9-bit data mode, T1 interrupt request is generated after the entire 9™ data bit is transmitted, as shown in
the following figure:

Write
SBUF

TxD Start /< po X D1 ¥ D2 ¥ D3 X D4 X D5 X D6 >< p7 X 788 Y Stop

TI -

Transmission data (9-bit data)
In 9-bit data mode, RI interrupt request is generated after receiving half of the 9™ bit, as shown in the
following figure:

Write
SCON

REN=1,RI=0

RxD Start DO D1 D2 D3 D4 D5 D6 D7 X RBS8 Stop

RI T

Receiving data (9-bit data)
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14.7 Example Routines

14.7.1 UART1 using T2 as baud rate generator

C language code

//Operating frequency for test is 11.0592MHz

#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 POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr pP2M1 = 0x95;
sfr P2MO0 = 0x96;
sfr P3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr P4M1 = 0xbs;
sfr P4AMO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO = Oxca;
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;
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rptr = 0x00;
busy = 0;
}

void UartSend(char dat)
{

while (busy);

busy = 1;

SBUF = dat;
}

void UartSendStr(char *p)
{
while (*p)
{
UartSEND(*p++);
}
}

void main()

{
POMO = 0x00;
POM1 = 0x00;
P1MO0 = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

Uartlnit();

ES=1;

EA=1;

UartSENDStr(“Uart Test !\\n");

while (1)
{
if (rptr 1= wptr)
{
UartSEND(buffer[rptr++]);
rptr &= 0xOf;

Assembly code

;Operating frequency for test is 11.0592MHz

AUXR DATA 8EH
T2H DATA 0D6H
T2L DATA 0D7H
BUSY BIT 20H.0
WPTR DATA 21H
RPTR DATA 22H
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BUFFER

POM1
POMO
P1IM1
P1MO
P2M1
P2MO
P3M1
P3MO
P4AM1
P4MO
P5M1
P5MO

UART_ISR:

CHKRI:

DATA

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

ORG
LIMP
ORG
LIMP

ORG

PUSH
PUSH
MOV

JNB
CLR
CLR

JNB
CLR
MOV
ANL
ADD
MOV
MOV
INC

UARTISR_EXIT:

UART_INIT:

UART_SEND:

POP
POP
RETI

MOV
MOV
MOV
MOV
CLR

MOV
MOV
RET

JB
SETB
MOV
RET

23H

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
0023H
UART_ISR

0100H

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

;16 bytes

;65536-11059200/115200/4=0FFE8H

-527 -



STC8H Series Manual

UART_SENDSTR:

CLR
MOVvC

Jz

LCALL
INC
JMP

SENDEND:

RET

MAIN:

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

LCALL
SETB
SETB

MOV
LCALL

LOOP:

MOV
XRL
ANL

Jz

MOV
ANL
ADD
MOV
MOV
LCALL
INC
JMP

STRING: DB

END

A

A ,@A+DPTR
SENDEND
UART_SEND
DPTR
UART_SENDSTR

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

UART_INIT
ES
EA

DPTR#STRING
UART_SENDSTR

A,RPTR
AWPTR
A#OFH
LOOP
A,RPTR
A#OFH
A#BUFFER
RO,A

A,@QRO
UART_SEND
RPTR

LOOP

‘Uart Test !',0DH,0AH,00H

14.7.2 UART1 using T1 (Mode 0) as baud rate generator

C language code

/IOperating frequency for test is 11.0592MHz

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

#define FOSC

#define  BRT
sfr AUXR
sfr POM1
sfr POMO
sfr Pi1M1
sfr P1MO
sfr P2M1
sfr P2MO
sfr P3M1
sfr P3MO
sfr P4M1
sfr P4MO
sfr P5M1
sfr P5MO0
bit busy;
char wptr;
char rptr;

char buffer[16];

void Uartlsr() interrupt 4

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

{
RI=0;

11059200UL
(65536 - FOSC / 115200/ 4)

0x8e;

0x93;
0x94;
= 0x91;
0x92;
0x95;
= 0x96;
0xb1;
0xb2;
= 0xb3;
0xb4;
0xc9;
= Oxca;

buffer[wptr++] = SBUF;

wptr &= 0x0f;

}

void Uartlnit()

{
SCON = 0x50;

TMOD = 0x00;

TL1=BRT,

TH1 =BRT >> §;

TR1=1;
AUXR = 0x40;
wptr = 0x00;
rptr = 0x00;
busy = 0;

}

void UartSend(char dat)

{
while (busy);
busy = 1;
SBUF = dat;
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void UartSendStr(char *p)

{
while (*p)

{

UartSEND(*p++);

}
}

void main()

{

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

Uartlnit();
ES=1;
EA=1;

UartSENDStr(“Uart Test !\\n");

while (1)
{

if (rptr 1= wptr)

{

UartSEND(buffer[rptr++]);
rptr &= 0xOf;

Assembly code

;Operating frequency for test is 11.0592MHz

AUXR

BUSY
WPTR
RPTR
BUFFER

POM1
POMO
P1IM1
P1MO
P2M1
P2MO
P3M1
P3MO
PAM1
P4MO

DATA

BIT

DATA
DATA
DATA

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

8EH

20H.0
21H
22H
23H

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H

;16 bytes
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P5M1
P5MO

UART_ISR:

CHKRI:

DATA
DATA

ORG
LIMP
ORG
LIMP

ORG

PUSH
PUSH
MOV

JNB
CLR
CLR

JNB
CLR
MOV
ANL
ADD
MOV
MOV
INC

UARTISR_EXIT:

UART_INIT:

UART_SEND:

POP
POP
RETI

MOV
MOV
MOV
MOV
SETB
MOV
CLR

MOV
MOV
RET

JB
SETB
MOV
RET

UART_SENDSTR:

SENDEND:

CLR
MOVC
Jz
LCALL
INC
JMP

RET

0C9H
0CAH

0000H
MAIN
0023H
UART_ISR

0100H

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

AUXR #40H
BUSY
WPTR#00H
RPTR,#00H

BUSY,$
BUSY
SBUFA

A

A ,@A+DPTR
SENDEND
UART_SEND
DPTR
UART_SENDSTR

;65536-11059200/115200/4=0FFE8H
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MAIN:
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

LCALL
SETB
SETB

MOV
LCALL

LOOP:
MOV
XRL
ANL
Jz
MOV
ANL
ADD
MOV
MOV
LCALL
INC
JMP

STRING: DB

END

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

UART_INIT
ES
EA

DPTR#STRING
UART_SENDSTR

ARPTR
AWPTR
A#OFH
LOOP
A,RPTR
A#OFH
A#BUFFER
RO,A

A,@QRO
UART_SEND
RPTR

LOOP

‘Uart Test !",0DH,0AH,00H

14.7.3 UART1 using T1 (Mode 2) as baud rate generator

C language code

/IOperating frequency for test is 11.0592MHz

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

#define  FOSC

#define  BRT

sfr AUXR
sfr POM1
sfr POMO
sfr PiM1

11059200UL
(256 - FOSC / 115200 / 32)

= 0x8e;
= 0x93;

= 0x94;
= 0x91;
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sfr P1MO =
sfr P2M1 =
sfr P2MO =
sfr P3M1 =
sfr P3MO =
sfr P4M1 =
sfr P4MO =
sfr P5M1 =
sfr P5MO0 =
bit busy;

char wptr;

char rptr;

char buffer[16];

void Uartlsr() interrupt 4
{
if (TI)
{
TI=0;
busy = 0;
}
if (R1)

{
RI=0;

0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;

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()
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{

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

Uartlnit();
ES=1;
EA=1;

UartSENDSt(“Uart Test I\r\n”);

while (1)

{

if (rptr 1= wptr)

{

UartSEND(buffer[rptr++]);

rptr &= 0xOf;

Assembly code

;Operating frequency for test is 11.0592MHz

AUXR

BUSY
WPTR
RPTR
BUFFER

POM1
POMO
PiM1
P1MO
P2M1
P2MO0
P3M1
P3MO0
PAM1
P4MO
P5M1
P5MO

DATA

BIT

DATA
DATA
DATA

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

ORG
LIMP
ORG
LIMP

ORG

8EH

20H.0
21H
22H
23H

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
0023H
UART_ISR

0100H

;16 bytes
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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
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, #5FH
MOV POMO, #00H
MOV POM1, #00H
MOV P1MO, #00H
MOV P1M1, #00H
MOV P2MO, #00H
MOV P2M1, #00H
MOV P3MO, #00H

-535 -



