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—— Adopt the eighth generation of STC Encryption technology
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—— external EEPROM can be saved by IAP technology
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STC15series MCU Data Sheet
Chapter 1. General Overview of the whole STC15 series

1.1 General Overview of STC15F2K60S2 series MCU
1.1.1 Introduction of STC15F2K60S2 series MCU (In abundant supply)

STC15F2K60S2 series MCU is a single-chip microcontroller based on a high performance 1T architecture
8051 CPU, which is produced by STC MCU Limited. It is a new generation of 8051 MCU of high speed, high
stability, low power consumption and super strong anti-disturbance. Besides, STC15F2K60S2 series MCU is a
MCU of super advanced encryption, because it adopts the eighth generation of STC encryption technology. With
the enhanced kernel, STC15F2K60S2 series MCU is faster than a traditional 8051 in executing instructions (about
8~12 times the rate of a traditional 8051 MCU), and has a fully compatible instruction set with traditional 8051
series microcontroller. External expensive crystal can be removed by being integrated internal high-precise R/C
clock(#0.3%) with £1% temperature drift (-40°C~+85°C) while £0.6% in normal temperature (-20°C~+65C)
and wide frenquency adjustable between 5MHz and 35MHz. External reset curcuit also can be removed by being
integrated internal highly reliable one with 8 levels optional threshold voltage of reset. The STC15F2K60S2 se-
ries MCU retains all features of the traditional 8051. In addition, it has 3-channels CCP/PCA/PWM, 8-channels
and 10-bits A/D Converter(300 thousand times per sec.), large capacity of 2K bytes SRAM, two high-speed
asynchronous serial ports----UARTS(UART1/UART2, can be regarded as 5 serial ports by shifting among 5
groups of pins) and a high-speed synchronous serial peripheral interface----SPI. STC15F2K60S2 series MCU
is usually used in communications which need for serveral UARTSs or electrical control or some occasion with
strong disturbance.

In Keil C development environment, select the Intel 8052 to compiling and only contain < reg51.h > as head-
er file.

STC15 series MCU with super high-speed CPU core of STC-Y5 works 20% faster than STC early 1T series
(such as STC12/STC11/STC10 series) at same clock frequency.

» Enhanced 8051 Central Processing Unit, 1T, single clock per machine cycle, faster 8~12 times than the rate of
a traditional 8051.
» Operating voltage range:
STC15F2K60S2 series: 5.5V ~ 4.2V (5V MCU).
STC15L2K60S2 series: 3.6V ~ 2.4V (3V MCU).

* On-chip 8/16/24/32/40/48/56/60/61/63.5K FLASH program memory with flexible ISP/IAP capability, can be
repeatedly erased more than 100 thousand times.

» Large capacity of on-chip 2048 bytes SRAM: 256 byte scratch-pad RAM and 1792 bytes of auxiliary RAM
» Be capable of addressing up to 64K byte of external RAM

* On-chip EEPROM with large capacity can be repeatedly erased more than 100 thousand times.
» Dual Data Pointer (DPTR) to speed up data movement
» ISP/IAP, In-System-Programming and In-Application-Programming , no need for programmer and emulator.

» 8 channels and 10 bits Analog-to-Digital Converter (ADC), the speed up to 300 thousand times per second, 3
channels PWM also can be used as 3 channels D/A Converter(DAC).

» 3 channels Capture/Compare uints(CCP/PCA/PWM)
---- can be used as 3 Times or 3 external Interrupts(can be generated on rising or falling edge) or 3 channels
D/A Converter.
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The high-speed pulse function of CCP/PCA can be utilized to to realize 3 channels 9 ~ 16 bit PWM (each
channel of which takes less than 0.6% system time)

The clock output function of TO, T1 or T2 can be utilized to realize 8 ~ 16 bit PWM with a high degree of
accuracy (which takes less than 0.4% system time)

Internal hghly reliable Reset with 8 levels optional threshold voltage of reset, external reset curcuit can be
completely removed

Internal high- precise R/C clock(£0.3%) with 1% temperature drift (-40°C~+85°C) while £0.6% (-20°C
~+65°C) in normal temperature and wide frenquency adjustable between 5MHz and 35MHz (5.5296MHz /
11.0592MHz / 22.1184MHz / 33.1776 MHz).

No need external crystal and reset, and can output clock and low reset signal from MCU.
Operating frequency range: 0- 28MHz, is equivalent to traditional 8051:0~336MHz.

Two high-speed asynchronous serial ports----UARTs (UART1/UART2 can be used simultaneously and
regarded as 5 serial ports by shifting among 5 groups of pins):
UART1(RxD/P3.0, TxD/P3.1) can be switched to (RxD_2/P3.6, TxD_2/P3.7),
also can be switched to (RxD_3/P1.6, TxD_3/P1.7);
UART2(RxD2/P1.0, TxD2/P1.1) can be switched to (RxD2_2/P4.6, TxD2_2/P4.7).

A high-speed synchronous serial peripheral interface----SPI.

Support the function of Encryption Download (to protect your code from being intercepted).
Support the function of RS485 Control

Code protection for flash memory access, excellent noise immunity, very low power consumption

Power management mode: Slow-Down mode, Idle mode(all interrupt can wake up Idle mode), Stop/Power-
Down mode.

Timers which can wake up stop/power-down mode: have internal low-power special wake-up Timer.

Resource which can wake up stop/power-down mode are: INTO/P3.2, INT1/P3.3 (INTO/INT1, may be
generated on both rising and falling edges),
INT2/P3.6, INT3/P3.7, INT4/P3.0 (INT2
/INT3/INT4, only be generated on falling
edge); pins CCPO/CCP1/CCP2; pins TO/T1/
T2(their falling edge can wake up if TO/T1/T2
have been enabled before power-down mode,
but no interrupts can be generatetd); internal
low-power special wake-up Timer.

six Timers/Counters, threee 16-bit reloadable Timer/Counter(TO/T1/T2, TO and T1 are compatible with

Timer0/Timerl of traditional 8051), TO/T1/T2 all can independently achieve external programmable clock

output (3 channels), 3 channels CCP/PWM/PCA also can be used as three timers.

Programmable clock output function(output by dividing the frequency of the internal system clock or the
input clock of external pin):

The speed of external programmable clock output of 5V MCU is also not more than 13.5MHz, because the
output speed of I/O port of STC15 series 5V MCU is not more than 13.5MHz.

The speed of external programmable clock output of 3.3V MCU is also not more than 8MHz, because the
output speed of I/O port of STC15 series 3.3V MCU is not more than 8MHz.

16



STC15series MCU Data Sheet

(D The Programmable clock output of TO is on P3.5/TOCLKO (output by dividing the frequency of the internal
system clock or the input clock of external pin T0/P3.4)

@ The Programmable clock output of T1 is on P3.4/T1CLKO (output by dividing the frequency of the internal
system clock or the input clock of external pin T1/P3.5)

(3 The Programmable clock output of T2 is on P3.0/T2CLKO (output by dividing the frequency of the internal
system clock or the input clock of external pin T2/P3.1)

Three timers/counters in above all can be output by dividing the frequency from 1 to 65536.

@ The Programmable clock output of master clock is on P5.4/MCLKO, and its frequency can be divided into
MCLK/1, MCLK/2, MCLK/4.

The master clock can either be internal R/C clock or the external input clock or the external crystal
oscillator.

MCLK is the frequency of master clock. MCLKO is the output of master clock.

It is on MCLKO/P3.4 that the Programmable clock output of master clock of STC15 series 8-pin MCU
(such as STC15F101W series). However, it is on MCLKO/P5.4 that the Programmable clock output of master
clock of other STC15 series MCU including 16-pin or more than 16-pin MCU(such as STC15F2K60S2,
STC15W4K32S4 and so on)

* One 15 bits Watch-Dog-Timer with 8-bit pre-scaler (one-time-enabled)

 advanced instruction set, which is fully compatible with traditional 8051 MCU, have hardware multiplication /
division command.

e 42/38/30/26 common 1/O ports are available, their mode is quasi_bidirectional/weak pull-up (traditional 8051
1/0 ports mode) after reset, and can be set to four modes: quasi_bidirectional/weak pull-up, strong push-pull/
strong pull-up, input-only/high-impedance and open drain.

« the driving ability of each 1/0 port can be up to 20mA, but it don’t exceed this maximum 120mA that the
current of the whole chip of 40-pin or more than 40-pin MCU, while 90mA that the current of the whole chip
of 16-pin or more than 16-pin MCU or 32-pin or less than 32-pin MCU.

» If 1/O ports are not enough, it can be extended by connecting a 74HC595(reference price: RMB 0.15 yuan).
Besides, cascading several chips also can extend to dozens of 1/0 ports.

e Package: LQFP44 (12mm x 12mm), LQFP-32 (9mm x 9mm), TSSOP20(6.5mm x 6.5mm), SOP28, SKDIP28,

PDIP-40.

» All products are baked 8 hours in high-temperature 175°C after be packaged, Manufacture guarantee good
quality.

 In Keil C development environment, select the Intel 8052 to compiling and only contain < reg51.h > as header
file.
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1.1.2 Block diagram of STC15F2K60S2 series

The internal structure of STC15F2K60S2 series MCU is shown in the block diagram below. STC15F2K60S2
series MCU includes central processor unit(CPU), program memory (Flash), data memory(SRAM), Timers/
Counters, 1/0 ports, high-speed A/D converter(ADC), watchdog, high-speed asynchronous serial communication
ports---UART(UART1/UART?2), CCP/PWM/PCA, a group of high-speed synchronous serial peripheral interface
(SPI), internal high- precise R/C clock, internal hghly reliable Reset and so on. STC15F2K60S2 series MCU
almost includes all of the modules required in data acquisition and control, and can be regarded as an on-chip
system (SysTem Chip or SysTem on Chip, abbreviated as STC, this is the name origin of Hongjing technology
STC Limited).

AUX-RAM || RAMADDR RAM
B Register 1792 Bytes Register ’ 256 Bytes

U

Program Memory
{ K (Flash) 8 ~ 63.5K
Stack l
Pointer
| ISP/IAP

TMP2 | | TMPll

Address
! ! ! ! Timer/Counter 2 K= 5> Generator
Enhanced = ﬁ
UART1 ] Program Counter
ALU "—
WDT UART2
ﬁ \Tl s2) = k=l cerircarwm
internal hghly reliable Reset J
(8 levels optional threshold —L_SPI
voltage of reset) II . |Power-Down Wake-up
Control Port0,2345| LI Special Timer
Unit Portl Latch Latch
II /ADC II
xtaL1 0 xTaL2 o Port02345
ort 1 Driver Driver
= II /5
internal high-precise R/C clock(+0.3% PLO~PL7
gn-p ( ) PLO%PLY PO,P2,P3,P4,P5

=+ 1% temperature drift(-40°C~+85°C) while
+0.6% in normal temperature (-20°C~+65°C)

STC15F2K60S2 series Block Diagram
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1.1.3 Pin Configurations of STC15F2K60S2 series MCU

o~
|
& All packages meet EU RoHS standards
Q N\N\ . . .
g SEE CCP is abbreviation for Capture, Compare, PWM
=] 00 3
RN Rﬂ“@
8 8 f ,9 ™ ™ Q 25
2322 ¥ o588 )
392 22 QE §|5|5 = Note: PO ports can be multiplexed as
LOFPA4(12x12mm) S85SSSSEE 55 Address/Data bus, not as A/D
[ o B o o N e W W W e My a W
Converter. 8 channels of A/D
BEIIAXRLLIR Converter are on P1.
SS_2/ECI_3IA12/P2.4 22 F1P3.4/TOITICLKO/ECI_2
CoRo_yaLaR2S SERs Consequently: P0.x/ADx means that P0.x
CCPZ}’:‘&ZﬁEi; ig F1P3.1/TXDIT2 can be used as Address/Data bus, while
: =1 P3.0/RxD/INT4/T2CLKO
RxD2_ 2IP4.8 LQFP-44 17 2 paomost 3 P1.x/ADCx means P1.x can be used as A/D
ﬁg%‘;g-g 42 1/0 ports ig gggg conversion channel in the pin map.
AD2/P0.2 14 vee
AD3/P0.3 13 E3P5.4/RST/MCLKO/SS_3
AD4/P0.4 12 F1P1.7/ADCT/TXD_3/XTALL
ADO/P0.0 ] 1 40[—1P4.5/ALE
AD1/P0.1[]2 39[—1P2.7/A15/CCP2_3
i e i e AD2/P02 3 U 38P26/AL4/CCPI3
% % % % % % %% % % % AD3/P0.3[]4 O 37|—1P2.5/A13/CCP0_3
00000 JOOOOO AD4/P0.4 |5 - 36— P2.4/A12/ECI_3/SS_2
<<<22822228% AD5/P0.5 |6 U 35P23/A11/MOSI_2
The speed of external SSF 250X AD6/P0.6 7 N 34[1P2.2/A10/MISO_2
programmable clock output 66 202dg AD7/P0.78 o 331 P2.1/A9/SCLK 2
f 5V MCU is also not more 8 k=30¢ RxD2/CCP1/ADC0/P1.0 ]9 321 P2.0/A8/RSTOUT_LOW
0 aa § TxD2/CCPO/ADC1/P1.1 ] 10 31[—1P4.4/RD
than 13.5MHz, because the X =4 ECI/SS/IADC2/P1.2 ] 11 g 30[JP4.2/WR
output speed of 1/0 port of & MOSI/ADC3P13CH12 29[ 1P4.1/MISO_3
; ] MISO/ADC4/P1.4 [ 13 = 28[1P3.7/INT3/TxD_2/CCP2/CCP2_2
STCI5 series 5V MCU is o scLk/ADC5P1SC]14 O 273P3.6/NT2/RXD._2/CCPL 2
not more than 13.5MHz. g ~ XTAL2/RXD_3/ADC6/PL6C]15 =5 26 1 P3.5/T1/TOCLKO/CCPO_2
Ny XTALL/TxD_3/ADC7/P1.7 ] 16 o 25[1P3.4/TO/TICLKO/ECI_2
The speed obflethemlfl &g SS_3MCLKORSTPS4L]17 3 24 JP33/NTL
programmable clock output googou veeCH18  © 23 1P3.2/INTO
of 3.3V MCU is also not ENINECRS) p55C]19 22[P3.UTXD/T2_
more than 8MHz, because o~ 2 £33 Gnd 20 21[—P3.0/RXD/INT4/T2CLKO
the output speed of 1/O port z3 é E |§ |§ E g
of STC15 series 3.3V MCU % % oL % % EE T_OCLKO refers to the programmable clock output of
is not more than 8MHz. PN Timer/Counter 0 )
OOO00000n (output by dividing the frequency of the internal system
[ ——— clock or the input clock of external pin TO/P3.4);
NN N NN A A A
SS_2/ECI_3/P2.4[] 25 16 [ P3.3/INTL T1CLKO refers to the programmable clock output of
e B o
CCP2—3/P2'7E Z LQFP-32 1‘3‘ = PSIOIRiD/m/TZCLKO (output by dividing the frequency of the internal system
“roodd2 30 1/0 ports 12 cnd clock or the input clock of external pin T1/P3.5);
P0.1 ] 30 11[3P55 T2CLKO refers to the programmable clock output of
P0.2H31 10 Vee Timer/Counter 2
P0.3 32 9[22 P5.4/RSTIMCLKO

LQFP32(9%x9mm)

Recommend UART1 on
[P3.6/RxD_2, P3.7/TxD_2]
or [P1.6/RXxD_3/XTAL2,
P1.7/TXD_3/XTAL1]

RxD2/CCP1/ADCO/P1.0

TxD2/CCPO/ADC1/P1.1

MOSI/ADC3/P1.3
MISO/ADC4/P1.4
SCLK/ADC5/P1.5

ECI/SS/IADC2/P1.2
XTAL2/RxD_3/ADC6/P1.6

XTALL/TxD_3/ADC7/P1.7

MCLK/2, MCLK/4

(output by dividing the frequency of the internal system
clock or the input clock of external pin T2/P3.1);

In addition to programmable output on the internal system
clock, TOCLKO/T1CLKO/T2CLKO also can be used as
divider by dividing the frequency of the internal system
clock or the input clock of external pin TO/T1/T2.

MCLKO is the output of master clock whose frequency can be divided into MCLK/1,

The master clock can either be internal R/C clock or the external input clock or the external
crystal oscillator. MCLK is the frequency of master clock.
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CCP is abbreviation for Capture, Compare, PWM

8 channels of A/D Converter are on P1. P1.x/ADCx means P1.x can be used as A/D conversion channel in the

pin map.
U/
CCP1_3/P2.6 1 28 P2.5/CCPO_3
The speed obflextlernlfl out CCP2_3/P2.7 2 27 P2.4/ECI_3/SS_2
programmable clock outpu
X RxD2/CCP1/ADCO/P1.0 26 P2.3/MOSI_2
of 5V MCU is also not more - - -
X . 4 25 - )_
than 13.5MHz, because the TxD2/CCPO/ADCL/PLL [ o [ 1P2.2/MISO_2
output speed of 1/O port of ECI/SSIADC2/PL.2 [ |5 6 24 []P2.1/SCLK 2
STC15 series 5V MCU is MOSI/ADC3/PL3 [ 6 o B 23 [__]P2.0/RSTOUT_LOW
not more than 13.5MHz. MISO/ADC4/PLA |7 g = 2 [ 1P3.7/INT3/TxD_2/CCP2/CCP2_2
The speed of external SCLK/ADCS/P1.5 8 B (@) 21 P3.6/INT2/RxD_2/CCP1_2
programmable clock output XTAL2/RxD_3/ADC6/P1.6 ]9 é B8 P3.5/T1/TOCLKO/CCPO_2
of 3.3V MCU is also not XTALUTXD_YADCTPL7 10 © &F 19 [IP34/TOTICLKO/ECI 2
np]ore than 8MI—(Ijz, ?e/cause MCLKO/RST/PS.4 | 11 g 18 [JP33iNTL
the output speed of 1/0 port
- Vee 12 17 P3.2/INTO
of STC15 series 3.3V MCU - :Ip3 LTXDIT2
is not more than 8MHz. Pss[]1s ) -
end[]14 15 [_]P3.0/RxD/INT4/T2CLKO
Recommend UART1 on [P3.6/RxD_2, P3.7/TxD_2] or
[P1.6/RxD_3/XTAL2, P1.7/TxD_3/XTAL1]
/
RxD2/CCP1/ADCO/P1.0 1 20 P1.2/ADC2/SS/ECI
TxD2/CCPO/ADCL/P1.1 2 19 P1.3/ADC3/MOSI
MCLKO is the output of master clock MISO/ADCAPLA |3 o 18 [P33/INTL
V’\;rgii‘;rleq&%‘tw;”ﬁ%ﬂ'}‘éﬁw into SCLK/ADC5/PL5 4 %" —y 5o 17 [1Pa.7/iNT3ITXD_2/CCP2ICCP2_2
) \ " — —
The master clock can either be internal X TAL2/RXD_3/ADC6/PL6 5 § 8 S 16 P3.6/INT2/RxD_2/CCP1_2
RIC clock or the external input clock or  XTALL/TXD_3/ADCT/PL7 85 B P3.5/T1/TOCLKO/CCPO_2
the external crystal oscillator. MCLK is MCLKO/RST/P5.4[] 7 CB!" By Q 14 []P3.4/TOITICLKO/ECI_2
—+
the frequency of master clock. vee[]8 3 @ 13 [p3.2/INTO
pss[]9 12 [ IP3./TxDIT2
end[]10 11 [_IP3.0/RXD/INTA/T2CLKO

TOCLKO refers to the programmable clock output of Timer/Counter 0
(output by dividing the frequency of the internal system clock or the input clock of external pin TO/P3.4);

T1CLKO refers to the programmable clock output of Timer/Counter 1
(output by dividing the frequency of the internal system clock or the input clock of external pin T1/P3.5);

T2CLKO refers to the programmable clock output of Timer/Counter 2
(output by dividing the frequency of the internal system clock or the input clock of external pin T2/P3.1);

In addition to programmable output on the internal system clock, TOCLKO/T1CLKO/T2CLKO also can be used as divider by dividing the
frequency of the internal system clock or the input clock of external pin TO/T1/T2.
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Mnemonic| Add Name 7 6 5 4 3 2 1 0 Reset Value
AUXRL | popy| - Auxiliary s1.51 | s1.50 |ccp si|ccp so| sPisi|spi_so| o0 | DPS | 0100,0000
P_SW1 register 1

Peripheral
P_SW2 |BAH]|function switch S2_S | xxxx,xxx0
register

CLK DIV oy ;| Clock Division |y o s11Mmcko_so| ADRJ | Tx_Rx CLKS2|CLKS1|CLKSO0| 0000,x000
(PCON2) register - - -

UART1/S1 can be switched in 3 groups of pins by selecting the control bits S1_S0 and S1_S1.

S1.S1 [S1_SO |UART1/S1 can be switched between P1 and P3
0 0 UART1/S1 on [P3.0/RxD,P3.1/TxD]
0 1 UART1/S1 on [P3.6/RxD_2,P3.7/TxD_2]
1 0 UART1/S1 on [P1.6/RXD_3/XTAL2,P1.7/TxD_3/XTAL1]
when UART1 is on P1, please using internal R/C clock.
1 1 [Invalid

Recommed UART1 on [P3.6/RxD_2,P3.7/TxD_2] or [P1.6/RXD_3/XTAL2,P1.7/TxD_3/XTALL].

CCP can be switched in 3 groups of pins by selecting the control bits CCP_S1 and CCP_S0.

CCP_S1 |CCP_SO|CCP can be switched in P1 and P2 and P3
0 0 CCPon [P1.2/ECI,P1.1/CCP0,P1.0/CCP1,P3.7/CCP2]
0 1 |CCPon [P3.4/ECI_2,P3.5/CCPO_2,P3.6/CCP1_2,P3.7/CCP2_2]
1 0 |CCPon [P2.4/ECI_3,P2.5/CCP0Q_3,P2.6/CCP1_3,P2.7/CCP2_3]
1 1 Invalid

SPI can be switched in 3 groups of pins by selecting the control bits SPI_S1 and SPI_SO

SP1_S1 [SPI_SO [SPI can be switched in P1 and P2 and P4
0 0 |SPIon[P1.2/SS,P1.3/MOSI,P1.4/MISO,P1.5/SCLK]
0 1 |SPlon [P2.4/SS_2,P2.3/MOSI_2,P2.2/MISO_2,P2.1/SCLK_2]
1 0 |SPIon [P5.4/SS_3,P4.0/MOSI_3,P4.1/MISO_3,P4.3/SCLK_3]
1 1 |Invalid

UART?2/S2 can be switched in 2 groups of pins by selecting the control bit S2_S.

S2 S |UART2/S2 can be switched between P1 and P4

0 |UART2/S2 on [P1.0/RxD2,P1.1/TxD2]
1 |UART2/S2 on [P4.6/RxD2_2,P4.7/TxD2_2]

DPS: DPTR registers select bit.
0: DPTRO is selected
1: DPTR1 is selected
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Mnemonic [ Add Name 7 6 5 4 2 1 0 Reset Value
CLK DIV o, | Clock Division |y e  s1/mcko_so| ADRJ | Tx_Rx cLks2|cLks1|cLKso| 0000,x000
(PCON2) register
the control bit of master clock output by dividing the frequency
MCKO_S1 | MCKO_S0 (The master clock can either be internal R/C clock or the external input clock or the external crystal oscillator),
0 0 Master clock do not output external clock
Master clock output external clock, but its frequency do not be divided, and the output clock
0 1
frequency = MCLK / 1
Master clock output external clock, but its frequency is divided by 2, and the output clock
1 0 _
frequency = MCLK / 2
Master clock output external clock, but its frequency is divided by 4, and the output clock
1 1
frequency = MCLK / 4

The master clock can either be internal R/C clock or the external input clock or the external crystal oscillator.

MCLK is the frequency of master clock.

STC15F2K60S2 series MCU output master clock on MCLKO/P5.4
It is on MCLKO/P3.4 that the Programmable clock output of master clock of STC15 series 8-pin MCU (such as
STC15F101W series). However, it is on MCLKO/P5.4 that the Programmable clock output of master clock of

other STC15 series MCU including 16-pin or more than 16-pin MCU.

ADRJ: the adjustment bit of ADC result
0: ADC_RESJ[7:0] store high 8-bit ADC result, ADC_RESL[1:0] store low 2-bit ADC result
1: ADC_RES[1:0] store high 2-bit ADC result, ADC_RESL[7:0] store low 8-bit ADC result
Tx_Rx: the set bit of relay and broadcast mode of UART1

0: UART1 works on normal mode

1: UART1 works on relay and broadcast mode, that to say output the input level state of RxD port to the
outside TxD pin in real time, namely the external output of TxD pin can reflect the input level state of RxD

port.

the RxD and TxD of UART1 can be switched in 3 groups of pins: [RxD/P3.0, TxD/P3.1];
[RxD_2/P3.6, TxD_2/P3.7];
[RxD_3/P1.6, TxD_3/P1.7].

the control bit of system clock
CLKS2 | CLKS1 | CLKSO (System clock refers to the master clock that has been divided frequency, which is
offered to CPU, UARTSs, SPI, Timers, CCP/PWM/PCA and A/D Converter)
0 0 0 Master clock frequency/1, No division
0 0 1 Master clock frequency/2
0 1 0 Master clock frequency/4
0 1 1 Master clock frequency/8
1 0 0 Master clock frequency/16
1 0 1 Master clock frequency/32
1 1 0 Master clock frequency/64
1 1 1 Master clock frequency/128

The master clock can either be internal R/C clock or the external input clock or the external crystal oscillator.
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1.1.4 STC15F2K60S2 series Selection and Price Table

All Packages

LQFP44

Internal Output PDIP40

. High- Encryption LQFP32

Speical Internal . clock

Type Operating| UScornrnon CCP | Power- |Standard P Low- |W reliable Im_ernal and Download SOP28
Flash|[SRAM|A| . A/D |P|EEP Reset | High- (to protect |RS485|  SKDIP28

1T 8051 Voltage (byte)| (byte) RP Timers | PCA| down | External 8-channel| T[ROM Voltage | (with  |Precise reset your code [Control]  TSSOP20

MCU (\%] T I{ TO-T2 [PWM]Wake-up{interrupts R Detectionf T optional| Clock signal from bein -

Timer Interrupt| |OPMOM from | Y Price of a part of
threshol MCU intercepted) packages(RMB
voltage) ¥

LQFP44/SOP28}
STC15F2K60S2 series MCU Selection and Price Table
Note: 3 channels CCP/PCA/PWM also can be used as 3 Timers.
STC15F2K08S2| 5.5-4.2 | 8K | 2K |2]Y] 3 3-ch Y 5 10-bit |2[53K Y |Y] 8-level Y Y Y Y
ISTC15F2K16S2| 5.5-4.2 | 16K | 2K [2 3 3-ch Y 5 10-bit [2[45K Y Y| 8-level Y Y Y Y
STC15F2K24S2| 5.5-4.2 | 24K'| 2K |2 3 3-ch Y 5 10-bit |2|37K Y |Y] 8-level Y Y Y Y
STC15F2K32S2| 55-4.2 | 32K| 2K |2 3 3-ch Y 5 10-bit [2[ 29K Y |Y] 8-level Y Y Y Y
STC15F2K40S2| 5.5-4.2 | 40K | 2K |2 3 3-ch Y 5 10-bit |2| 22K Y |Y] 8-level Y Y Y Y
STC15F2K48S2| 5.5-4.2 | 48K | 2K |2 3 3-ch Y 5 10-bit [2[13K Y |Y] 8-level Y Y Y Y
STC15F2K56S2| 5.5-4.2 | 56K | 2K |2]Y] 3 3-ch Y 5 10-bit |2| 5K Y |Y] 8-level Y Y Y Y
STC15F2K60S2| 5.5-4.2 | 60K | 2K |2 3 3-ch Y 5 10-bit |2] 1K Y |Y]| 8-level Y Y Y Y
|AP15F2K61S2 E‘:SE:?]QJ;”:
(which itselfisa| 5.5-4.2 [61K| 2K |2 3 3-ch Y 5 10-bit |2 IAP Y Y| 8-level Y Y Y Y
emluator) program area
can be used as
EEPROM.
IRC15F2K63S2 The pn!gram
(Using external Flash in user
crystal or 55-42 |63.5K| 2K |2 3 3-ch Y 5 10-bit |2| IAP Y |Y]| Fixed Y Y N N
internal 24MHz program area
clock) can be used as
EEPROM.
| _
The program
IAP15F2K61S | 55-4.2 [61K | 2k |1Y] 3 | N | ¥ 5 N 2l1ap| Y [y|8devel| Y | v Y y | Flashinuser
program area
can be used as
EEPROM.
ISTC15F2K24AS| 5.5-4.2 | 24K | 2K |1 3 3-ch Y 5 10-bit |2| 5K Y Y| 8-level Y Y Y Y | -
STC15L2K60S2 series MCU Selection and Price Table
ISTC15L.2K08S2| 2.4-36 | 8K | 2K [2 3 3-ch Y 5 10-bit [2[53K Y |Y] 8-level Y Y Y Y
STC15L2K16S2| 2.4-3.6 | 16K | 2K |2 3 3-ch Y 5 10-bit |2[45K Y |Y] 8-level Y Y Y Y
STC15L2K24S2| 2.4-3.6 | 24K| 2K |2 3 3-ch Y 5 10-bit [2[37K Y |Y] 8-level Y Y Y Y
STC15L2K32S2| 2.4-3.6 | 32K| 2K |2 3 3-ch Y 5 10-bit |2] 29K Y |Y] 8-level Y Y Y Y
STC15L2K40S2| 2.4-3.6 | 40K | 2K |2 3 3-ch Y 5 10-bit [2[22K Y |Y] 8-level Y Y Y Y
STC15L2K48S2| 2.4-3.6 | 48K | 2K |2]Y] 3 3-ch Y 5 10-bit |2[ 13K Y |Y] 8-level Y Y Y Y
STC15L2K56S2| 2.4-3.6 | 56K | 2K |2 3 3-ch Y 5 10-bit |2| 5K Y |Y]| 8-level Y Y Y Y
STC15L2K60S2| 2.4-3.6 |60K | 2K |2|Y] 3 3-ch Y 5 10-bit |2] 1K Y Y| 8-level Y Y Y Y
|AP15L2K6152 The program
(which itself is a| 2.4-3.6 [61K| 2K |2[¥] 3 |3ch| Y 5 | 10-bit [2[1aP| Y |Y|8devel| Y | Y Y y | Flashinuser
emluator) program area
can be used as
EEPROM.
[ -
The program
IAP15L2K61S | 24-36 61K | 2k |1 3 | N | ¥ 5 N [2l1aP| Y [v|edevel| Y | v Y y | Flashinuser
program area
can be used as
EEPROM.
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Encryption Download : please burn source code with encryption key onto MCU in the factory. Then, you can make a simple
update software just with one "update™ button by fisrtly using the fuction "encrytion download" and
then "release project” to update yourself code unabled to be intercepted when you need to upgrade your

code. To provide customized IC services

Because the last 7 bytes of the program area is stored mandatorily the contents of only global ID, the program space the user can
actually use is 7 bytes smaller than the space shown in the selection table.

Conclusion: STC15F2K60S2 series MCU have: Three 16-bit relaodable Timers/Counters that are Timer/Counter 0, Timer/
Counter 1 and Timer/Counter 2; 3 channels CCP/PWM/PCA (can achieve 3 timers or 3 D/A converters again); special power-
down wake-up timer; 5 external interrupts INTO/INT1/INT2/INT3/INT4; 2 high-speed asynchronous serial ports ---- UARTS
(UART1/UART2 can be used simultaneously); a high-speed synchronous serial peripheral interface ---- SPI; 8 channels and 10
bits high-speed A/D converter; 2 data pointers ---- DPTR; external data bus and so on.

1.1.5 STC15F2K60S2 series Package and Price Table

All Packages Price( RMB ¥)
LQFP44 / PDIP40
Type Operating | Operating Operating LQFP32
1T 8051 \oltage [ Frequency | Temprature SOP28 / SKDIP28
MCU V) (MHz) [ (I — Industrial) TSSOP20
LQFP44 | PDIP40 | LQFP32 | SOP28 [SKDIP28[TSSOP20
STC15F2K60S2 series MCU Package and Price Table

STC15F2K08S2 5.5-4.2 28 -40°C ~+85C -
STC15F2K16S2 5.5-4.2 28 -40°C ~+85C .
STC15F2K24S2 5.5-4.2 28 -40°C ~+85C -
STC15F2K32S2 5.5-4.2 28 -40°C ~+85°C -
STC15F2K40S2 55-4.2 28 -40°C ~+85°C -
STC15F2K48S2 5.5-4.2 28 -40°C ~+85°C -
STC15F2K56S2 5.5-4.2 28 -40°C ~+85°C -
STC15F2K60S2 5.5-4.2 28 -40°C ~+85°C -
IAP15F2K61S2 . .

(which itself is a emluator) 5542 28 -40C ~+85C
IRC15F2K63S2

(Using external crystal or | 5.5-4.2 28 -40°C ~+85°C - - - -

internal 24MHz clock)
IAP15F2K61S 5.5-4.2 28 -40°C ~ +85°C - - - -
STC15F2K24AS 5.5-4.2 28 -40°C ~+85°C - - - - -
STC15L2K60S2 series MCU Package and Price Table

STC15L.2K08S2 2.4-3.6 28 -40°C ~+85°C - - -
STC15L.2K16S2 2.4-3.6 28 -40°C ~+85C - - -
STC15L.2K24S2 2.4-3.6 28 -40°C ~+85°C - - -
STC15L2K32S2 2.4-3.6 28 -40°C ~+85C - - -
STC15L.2K40S2 2.4-3.6 28 -40°C ~+85C - - -
STC15L.2K48S2 2.4-3.6 28 -40°C ~+85C - - -
STC15L2K56S2 2.4-3.6 28 -40°C ~+85°C - - -
STC15L2K60S2 2.4-3.6 28 -40°C ~+85C - - -
IAP15L2K61S2 . .

(which itself is a emluator) 2:4-36 28 -40°C ~+85C )
IAP15L2K61S 2.4-3.6 28 -40°C ~+85C - - - - -
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1.1.6 Naming rules of STC15F2K60S2 series MCU

XX - 35 X - XXXXX XX

X015 X 2K xX

| Pin Number

e.g. 44, 40, 32, 28, 20

Package type
e.g. LQFP, PDIP, SOP, SKDIP, TSSOP

Temperature range
| : Industrial, -40°C-85°C
C : Commercial, 0°C-70C

Operating frequency

S2:

AS:

28 : Up to 28MHz

2 UARTS (can be used simultaneously),

SPI,

Internal EEPROM,

A/D Converter(PWM also can be used as DAC),
CCP/PWM/PCA

one UART,

SPI,

Internal EEPROM,

No A/D Converter

No CCP/PWM/PCA

one UART,

SPI,

Internal EEPROM,

AJD Converter(PWM also can be used as DAC),
CCP/PWM/PCA

Program space, e.g.

08:8KB 16:16KB 24:24KB 32:32KB 48:48KB 56:56KB
60:60KB 61:61KB 63:63.5KB etc.

Operating \oltage

F:5.5V~4.2Vv
L:2.4V~3.6V

STC 1T 8051 MCU,

SRAM: 2K = 2048 bytes

Speed is 8~12 times faster than the traditional 8051 in the same working frequency

STC : The program Flash in user program area can not be used as EEPROM., but there

are special EEPROM.

IAP : The program Flash in user program area can be used as EEPROM.

IRC : The program Flash in user program area can be used as EEPROM, and to use
external crystal or internal 24MHz clock
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1.1.7 Minimum Application System of STC15F2K60S2 Series MCU

SW1

3]

P1.6/ADC6/RxD_3/XTAL2  CCP0_2/TOCLKO/T1/P3.5

|
o

)

the line width | 16 | P1.7/ADC7/TxD_3/XTAL1 ECI_2/T1CLKO/T0/P3.4

Note: PO ports can be multiplexed as /
Address/Data bus, not as A/D []ro.o/ano ALEP4S
Converter. 8 channels of A/D [2]ro.uaD1 CCP2_3/A15/P2.7
Converter are on P1. [Z]ro.2iaD2 CCP1_3/A14/P2.6
Consequently: P0.x/ADx means that P0.x N COP0_SIALIP2S
can be used as Address/Data bus, while [e_frosipe S83IECI 2/A12/P24
P1.x/ADCX means P1.x can be used as A/D e PO5/ADS MOSI_2/A11/P2.3
conversion channel in the pin map. []Posias MISO_2/A10/P22
[&7]ro.71aD7 SCLK_2/A9/P2.1
System Power/5V/3.3V =] P1.01aDC0ICCPI/RXD2 RSTOUT_LOW/A8/P2.0
[ P1.17aDC1/CCPO/TXD2 RD/P4.4
[iL]r1.2/aDC2ssS/ECI WRIP4.2
Vin [i2]p1.3/ADC3/MOsI MISO_3/P4.1
E P1.4/ADC4/MISO CCP2_2/CCP2/TxD_2/INT3/P3.7
Power On [Z&]P15/aDCEISCLK CCP1_2/RxD_2/iNT2/P3.6
=
[ 21 |

may be only 7 INT1/P3.3 | 24
Ve 30 ~ 50mil | P5.4/RST/MCLKO/SS_3
18 | Vce INTO/P3.2 | 23
c1 c2 L
47uF 0.1uF [e]pss _TZ/TXD/P3.1 2

—e- 0 |Gnd T2CLKO/INT4/RxD/P3.0 | 21

the line width

= may be only

100 ~ 200mil

Internal hghly reliable Reset, External reset circuit can be completely removed.

P5.4/RST/MCLKO pin factory defaults to the 1/0 port, which can be set as RST reset pin(active high) through the
STC-ISP programmer.

Internal high-precise R/C clock( +3% ), +1% temperature drift (-40°C~+85°C) while +0.6% in normal temperature
(-20°C~+65"C). External expensive crysal can be completely removed.

Recommend to add decoupling capacitor C1(47uF) and C2(0.1uF) between Vcc and Gnd that can remove power
noise and improve the anti-interference ability.
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1.1.8 Circuit Diagram connecting External Crystal Oscillator and Reset

Note: PO ports can be multiplexed as /
Address/Data bus, not as A/D []ro.0iap0 ALE/P4S
Converter. 8 channels of A/D [2]ro.uiab1 CCP2_3/A15/P2.7
Converter are on P1. [=]ro.2AD2 CCP1_3/A14/P2.6
Consequently: P0.x/ADx means that P0.x Lefrosmos CCRO_3IALSP2S
can be used as Address/Data bus, while I SS_3/ECI 2/A12/P2.4
P1.x/ADCx means P1.x can be used as A/D s ]rosiaos MOSI_2/AL1/P2.3
conversion channel in the pin map. [frosiaps MISO_2/AL0/P22
[z7]ro.7/aD7 SCLK_2/A9/P2.1
System Power/5V/3.3V [} pr.o/ADCO/CCP1RRD2 RSTOUT_LOW/A8/P2.0
AN [Zo]pr.uADCL/CCPOTXD2 RDIP4.4
[I]r1.2aDC2/88/ECI WR/P4.2
Vin E P1.3/ADC3/MOSI MISO_}:/P4.1
47pF =] praapcamiso CCP2_2/CCP2/TxD_2/INT3/P3.7
Power On(§< & E P1.5/ADC5/SCLK CCPlﬁZ/RXDfZ/m/P&G
Swi 12MHzE L7 p1 6/ADC6/RXD_3/XTAL2  CCPO_2/TOCLKO/TL/P3.5
10uF I—I—E PL7/ADCT/TXD_3/XTALL  ECI_2/TICLKO/TO/P3.4
-||—|:|—T—T—|3%Z|L|E P5.4/RST/MCLKO/SS_3 INTL/P3.3
ve » j_ {18 | vee INTO/P3.2
47%% ol HZFT [=]ess T2TXDIP3.1
<« 20]Gnd T2CLKO/INTA4/RXDIP3.0

il

Internal hghly reliable Reset. External reset circuit can be completely removed, which also can be used as shown
in above diagram.

P5.4/RST/MCLKO pin factory defaults to the 1/0 port, which can be set as RST reset pin(active high) through the
STC-ISP programmer.

Internal high-precise R/C clock( +3% ), +1% temperature drift (-40°C~+85°C) while +0.6% in normal temperature
(-20°C~+65°C) . External expensive crysal can be completely removed, which also can be used as shown in above
diagram. MCU defaults to use internal high precise R/C clock. Please select the option "external crystal or clock™
when programming the STC-ISP programmer, if users require the use of external crystal oscillator.

Recommend to add decoupling capacitor C1(47uF) and C2(0.1uF) between Vcc and Gnd that can remove power
noise and improve the anti-interference ability.
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1.1.9 Application Circuit Diagram for ISP of STC15F2K60S2 series MCU
1.1.9.1 Application Circuit Diagram for ISP using RS-232 Converter

18 | Vce INTO/P3.2

Note: PO ports can be multiplexed as /
Address/Data bus, notasA/D  [L_|ro.0/aDo ALE/P45
Converter. 8 channels of A/D 2 ]ro.1/aD1 CCP2_3/A15/P2.7
Converter are on P1. ]ro-2ap2 CCP1_3/A14/P2.6
Consequently: PO.X/ADx means that ~ [4_|P0-3/AD3 CCPO_3/A13/P2.5
P0.x can be used as Address/Data bus, ~ [5_|Po.4/AD4 SS_3/ECI_2/A12/P2.4
while P1.x/ADCx means P1.x can be E P0.5/ADS MOSI_2/A11/P2.3
used as A/D conversion channel in the ]rosians MISO 2/A10/P2.2
in map. -
P P [z7]po.7nAD7 SCLK_2/A9/P2.1 i o
S P This part of the circuit
ystem Power [=]p1.o/aDCOICCP1RXD2 RSTOUT_LOW/A8/P2.0 has nothing to do with
(can be from USB port of PC) [ P1.uADC1/CCPOMTXD2 RDIP4.4 g
_ the ISP downloads
[ir]rr.22aDC2/sS/ECI WR/P4.2
[2z]r1.3/aDC3/MO08I MISO_3/P4.1
) CCP2_2/CCP2/TxD_2/INT3/P3.7 Vee
Vin 3] P1.41aDC8MIS0 = _
| 14 | P1.5/ADC5/SCLK CCP1_2/RxD_2/INT2/P3.6
Power On 5] P1.6/ADCE/RXD_3/XTAL2  CCPO_2/TOCLKO/T1/P3.5
SW1
the line width [_16 | P1.7/ADC7/TxD_3/XTALL  ECI_2/T1CLKO/TO0/P3.4 N 1}4—
may be only INTL/P3.3 [ 24
o ot [iZ]es.4irsT/MCLKOISS_3 10K 10K
22}
21}

3
c2
c1
ATF 0.14F I T2TXD/P3.1 *
20 | Gnd T2CLKO/INTA/RXDIP3.0
the line width

- may be only

100~200mil Cjrcuit diagram for ISP of STC MCU, STC RS-232 Converter
Vce
ﬁ STC3232,STC232, MAX232,5P232 PC COM

OIuF
Cl+ Vee IE'TDIOHFq» Vee
OluF v+ Gnd [T5}—211Gnd
L T10UT [T PC_RXD(COM Pin2)

) MCU_RXD(P3.0)

MCU_TxD(P3.1)

Please power on the target MCU after press
down the button "Download/Program™ on C2+ RIIN
STC-ISP.exe when burning code to MCU. c2  RIOUT
HHE] v TuN [TT

0IuF
T20UT  T2IN
R2IN  R20UT[T]

PC_TxD(COM Pin3)

Internal hghly reliable Reset. External reset circuit can be completely removed, which also can be used .

P5.4/RST/MCLKO pin factory defaults to the 1/0 port, which can be set as RST reset pin(active high) through the
STC-ISP programmer.

Internal high-precise R/C clock( +3% ), +1% temperature drift (-40°C~+85°C) while +0.6% in normal temperature
(-20°C~+65C) . External expensive crysal can be completely removed, which also can be used.

Recommend to add decoupling capacitor C1(47uF) and C2(0.1pF) between Vcc and Gnd that can remove power
noise and improve the anti-interference ability.
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1.1.9.2 Application Circuit Diagram for ISP using USB Chip PL-2303SA to convert Serial Port

Note: PO ports can be multiplexed as
Address/Data bus, notas A/D
Converter. 8 channels of A/D
Converter are on P1.

Consequently: PO0.x/ADx means that
P0.x can be used as Address/Data bus,
while P1.x/ADCx means P1.x can be
used as A/D conversion channel in the
pin map.

System Power
(can be from USB port of PC)

Vin
ngwer On
(o]
the line width
may be only

Vce 30 ~ 50mil

Cc2
0.01uF

Cl
47uF

the line width may be

= only 100 ~ 200mil

n |H||H|
S| |of oo

The resistor and diode are to avoid
USB device to power the target MCU

Please power on the target MCU after press
down the button "Download/Program™ on
STC-ISP.exe when burning code to MCU.

[ ro.0iapo ~ ALE/PAS
2 ro.ap1 CCP2_3/A15/P2.7
[Z]Po.2AD2 CCP1_3/A14/P2.6
[a]ro-3/aD3 CCPO_3/A13/P2.5
[E]ro.a/AD4 SS_3/ECI_2/A12/P2.4
5] ros/aD5 MOSI_2/A11/P2.3
[Z]Po.6/aDs MISO_2/A10/P2.2
8 _|P0.7/AD7 SCLK_2/A9/P2.1 . -
E P1.0/ADCO/CCP1/RXD2 RSTOUT_LOW/A8/P2.0 This part_ of the Clrcylt
o] P1.1/aDC1/CCPOTXD2 RD/P4.4 has nothing to do with
— the ISP downloads
[Zr]r1.2a0c2s88/ECH WR/P4.2
[Z2]r1.3:aDC3/MOSI MISO_3/P4.1
[E=]praaDcamiso  CCP2_2/CCP2ITXD_2/INT3/PS.7 MCU-Vce
2] P15/aDCs/SCLK CCP1_2/RxD_2/iNT2/P3.6
[Z5]P1.6/ADC6/RXD_3/XTAL2  CCPO_2/TOCLKO/T1/P3.5
[[Z6]P1.7/ADCTITXD_3/XTALL  ECI_2/TACLKO/TO/P3.4 N &Aq—
[z ps.arsTimcLKOISS_3 INTL/P3.3 10K oK
Vee INTO/P3.2
P5.5 T2/TxD/P3.1 [ 22 |——e
Gnd T2CLKO/INTA4/RxD/P3.0 [ 2L]
Isolated Diode 1N5817/1N5819 (RMB ¥ 0.028)
300Q ‘.5/ Circuit diagram for ISP of STC MCU
USB convert Serial Port I
0.1pF== ==10pF 0.1pF
GND vo_33 [28} +{V0_33V 55 45v
TXD VDD _5 [27} T
VDD_325 DM E—Z&QH [,]1-5K D_I—;
Z]RxD or [E—1 -
i—  PL-2303SA s
SOP8 U;B-Micro

Internal hghly reliable Reset. External reset circuit can be completely removed, which also can be used .

P5.4/RST/MCLKO pin factory defaults to the 1/0 port, which can be set as RST reset pin(active high) through the

STC-ISP programmer.

Internal high-precise R/C clock( +3% ), +1% temperature drift (-40°C~+85°C) while +0.6% in normal temperature
(-20°C~+65°C) . External expensive crysal can be completely removed, which also can be used.

Recommend to add decoupling capacitor C1(47uF) and C2(0.1pF) between Vcc and Gnd that can remove power
noise and improve the anti-interference ability.
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1.1.9.3 Application Circuit Diagram for ISP using USB Chip PL-2303HXD / PL-2303HX to convert Serial Port

Note: PO ports can be multiplexed as
Address/Data bus, not as A/D
Converter. 8 channels of A/D
Converter are on P1.

Consequently: PO.x/ADx means that
P0.x can be used as Address/Data bus,
while P1.x/ADCx means P1.x can be
used as A/D conversion channel in the
pin map.

System Power
(can be from USB port of PC)

Vin

Power On

(0]

the line width
may be only
Vce 30~ 50mil

c2
47yF 0.01uF
the line width may be
only 100 ~ 200mil

The resistor and diode are to avoid
USB device to power the target MCU

Please power on the target MCU after press
down the button "Download/Program™ on

STC-ISP.exe when burning code to MCU.

[ ro.0iapo ~ ALE/PAS
2] ro.vab1 CCP2_3/A15/P2.7
[Z]ro.2/aD2 CCP1_3/A14/P2.6
[[a_|Po3/AD3 CCPO0_3/A13/P2.5
[E]ro4iaDa SS_3/ECI_2/A12/P2.4
[5]ro.siaD5 MOSI_2/A11/P2.3
] ro.6/AD6 MISO_2/A10/P2.2
[&7]po.77aD7 SCLK_2/A9/P2.1
=] Pr.o/aDcorCCPI/RXD2 RSTOUT_LOW/A8/P2.0 This part of the circuit
[[Z0]pr.uADCL/CCPOTXD2 RD/P4.4 has nothing to do with
[ir]r1.274aDC2/58/ECH WRIP4.2 the ISP downloads
[22]r1.3:aDC3/MOSI MISO_3/P4.1
E P1.4/ADC4/MISO CCP2_2/CCP2/TxD_2/INT3/P3.7 MCU-Vce
[Z=]P15/ADCEISCLK CCP1_2/RxD_2/INT2/P3.6
[Z5]P1.6/ADC6/RXD_3/XTAL2  CCPO_2/TOCLKO/T1/P3.5
[Z6]P1.7/ADCTITXD_3/XTALL  ECI_2/TAICLKO/TO/P3.4 N 1‘2.;4_
[z ps.arsTimcLKOISS_3 INTL/P3.3 10K oK
18 | Vee INTO/P3.2
[2o]ess T2TxD/P3.1 [ 22—
20| Gnd T2CLKO/INTA4/RxD/P3.0 [ 21]
Isolated DiodeIN5817/1N5819 (RMB ¥ 0.028 )
Circuit diagram for ISP of STC MCU
USB convert Serial Port 220F
XD RSERVED
DTR N NG 12MH2= I
VO 3.3V [Z]RTS_N TEST 22pF
VDD _325 GND I
RxD NC
RN GP1
|—Z]GND GPO
VO_3.3V NC NC I
47K [=]DSrR_N VDD_5 ™ USB +5V
—1 DCD_N RESET_N —1— 0.1nF 10pF
CTS_N GND _-T-T:l:;-l-_"' USB +5V
SHTD_N VO_33
GP2 DM
GP3 op B3 D: 3
PL-2303HXD-SSOP28 _FS .
= USB-Micro

PL-2303HX-SSOP28
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1.1.10 Pin Descriptions of STC15F2K60S2 series MCU

Pin Number
MNEMONIC SOP28 DESCRIPTION
LQFP44|PLCC44/PDIP40[SOP32|LQFP32 [TSSOP20)
SKDIP28
P0.0/ADO 40 2 1 1 29 - P0.0 |common 1/O port PORTO[0]
P0.1/AD1 41 3 2 2 30 - P0.1 |common 1/0 port PORTO[1]
P0.2/AD2 42 4 3 3 31 - P0.2 |common 1/0 port PORTO[2]
P0.3/AD3 43 5 4 4 32 - P0.3 [common I/O port PORTO[3]
P0.4/AD4 44 6 5 - - - P0.4 [common I/O port PORTO[4]
P0.5/AD5 7 6 - - - P0.5 [common I/O port PORTO[5]
P0.6/AD5 2 8 7 - - - common 1/O port PORTO[6]
P0.7/AD7 9 8 - - - common 1/O port PORTO[7]
P1.0 |common 1/O port PORT1[0]
ADCO|ADC input channel-0
P1.0/ADCO/ . 10 o 5 L 3 L Capture of external signal(measure
CCP1/RxD2 ccpl frequency or b_e used as external
interrupts). high-speed Pulse and Pulse-
\Width Modulation output channel-1
RxD2 |Receive Data Port of UART2
P1.1 |common I/O port PORT1[1]
ADC1|ADC input channel-1
P1.1/ADC1/ Capture of external signal(measure
CCPO/ITXD2 5 1 10 6 2 4 2 ccpo [freauency or be used as external
interrupts). high-speed Pulse and Pulse-
\Width Modulation output channel-0
TxD2 | Transit Data Port of UART2
P1.2 [common I/O port PORT1[2]
ADC2|ADC input channel-2
PL2/ADC2/SSI| 13 1 7 3 5 20 o5 [Stave selection signal of synchronous
ECI serial peripheral interface----SPI
ECI External pulse input pin of CCP/PCA
counter
P1.3 [common I/0 port PORT1[3]
Pl's//lgglcy 8 14 12 8 4 6 19 |ADC3|ADC input channel-3
MOSI [Master Output Slave Input of SPI
P1.4 {common I/O port PORT1[4]
Pl':ﬂl'g%CM 9 15 13 9 5 7 3 ADC4|ADC input channel-4
MISO|Master lutput Slave Onput of SPI
P1.5 |common I/O port PORT1[5]
Pl.géALIID(CSI 10 16 14 10 6 8 4 ADC5|ADC input channel-5
Clock Signal of synchronous serial
SCLK|~ "~ -
peripheral interface----SPI
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Pin Number
MNEMONIC| SOP28 DESCRIPTION
LQFP44|PLCC44{PDIP40[SOP32|LQFP32 TSSOP20,
SKDIP28
P1.6 common 1/0O port PORT1[6]
ADC6 IADC input channel--6
P1.6/ADCS/ u . 15 1 . o 5 RxD_3 Receive Data Port of UART1
RxD_3/XTAL2 Output from the inverting amplifier]
of internal clock circuit. This pin
XTAL2 should be floated when an external
oscillator is used.
P1.7 common 1/0 port PORT1[7]
ADC7 IADC input channel--7
TxD_3 Transit Data Port of UART1
PL7IADCTI 12 18 16 12 8 10 6 Input to the inverting oscillator
TxD_3/XTAL1 e X S
- amplifier of internal clock circuit.
XTAL1  |Receives the external oscillator
signal when an external oscillator
is used.
P2.0 common 1/0 port PORT2[0]
P2.0/ ithe pin output low after power-on
30 36 32 25 21 23
RSTOUT_LOW,| RSTOUT_LOW/and during reset, which can be set
lto output high by software
pP2.1 common 1/O port PORT2[1]
P2.1/SCLK 2| 31 37 33 | 26 22 24 (Clock Signal of synchronous serial
SCLK_2 . .
= peripheral interface----SPI
p2.2 common 1/O port PORT2[2]
P2.2/MISO_2| 32 38 34 27 23 25
MISO_2  [Master lutput Slave Onput of SPI
P2.3 common 1/0 port PORT2[3]
P2.3/MOSI_2| 33 39 35 28 24 26
MOSI_2  [Master Output Slave Input of SPI
P2.4 common 1/O port PORT2[4]
ECl 3 External pulse input pin of CCP/
P2.4/§CZI_3/ 34 40 36 29 25 27 - PCA counter
SS_ Slave selection signal of
SS 2 synchronous serial peripheral
interface----SPI
P2.5 common 1/0 port PORT2[5]
Capture of external signal(measure
P2.5/CCPO_3| 35 41 37 30 26 28 _frequency or b_e used as external
CCP0_3 (interrupts). high-speed Pulse and
Pulse-Width Modulation output
channel-0
P2.6 common 1/0 port PORT2[6]
Capture of external signal(measure
P2 6/CCP1 3 42 38 31 27 1 _frequency or b_e used as external
- CCP1_3 [interrupts). high-speed Pulse and
Pulse-Width Modulation output
channel-1
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MNEMONIC

Pin Number

LQFP44

PLCC44

PDIP40[SOP32

LQFP32

SOP28
SKDIP28

TSSOP20,

DESCRIPTION

P2.7/CCP2_3

37

43

39

32

28

p2.7

common /O port PORT2[7]

CCP2_3

Capture of external signal(measure
frequency or be used as external
interrupts). high-speed Pulse and Pulse-
Width Modulation output channel-2

P3.0/RxD/
INT4
/T2CLKO

18

24

21

17

13

15

P3.0

common 1/O port PORT3[0]

RxD

Receive Data Port of UART1

11

INT4

External interrupt 4, which only can be
generated on falling edge.
/INT4 supports power-down waking-up

T2CLKO|

T2 Clock Output
The pin can be configured for T2CLKO
by setting INT_CLKO[2] bit /T2CLKO

P3.1/TxD/T2

19

25

22

18

14

16

P3.1

common /O port PORT3[1]

12

TxD

Transit Data Port of UART1

T2

External input of Timer/Counter 2

P3.2/INTO

20

26

23

19

15

17

P3.2

common 1/O port PORT3[2]

13

INTO

External interrupt 0, which both can be
generated on rising and falling edge.
INTO only can generate interrupt on
falling edge if ITO (TCON.0) is set

to 1. And, INTO both can generate
interrupt on rising and falling edge if ITO
(TCON.O) is set to 0.

P3.3/INT1

21

27

24

20

16

18

P3.3

common 1/O port PORT3([3]

18

INT1

External interrupt 1, which both can be
generated on rising and falling edge.
INT1 only can generate interrupt on
falling edge if IT1 (TCON.2) is set

to 1. And, INT1 both can generate
interrupt on rising and falling edge if IT1
(TCON.2) is set to 0.

INT1 supports power-down waking-up

P3.4/T0/
T1CLKO/
ECI_2

22

28

25

21

17

19

P3.4

common 1/O port PORT3[4]

TO

External input of Timer/Counter 0

14

T1CLKO|

T1 Clock Output
The pin can be configured for TACLKO
by setting INT_CLKO[1] bit /TICLKO

ECI_2

External pulse input pin of CCP/PCA
counter

P3.5/T1/
TOCLKO/
CCPO_2

23

29

26

22

18

20

P3.5

common 1/O port PORT3[5]

Tl

External input of Timer/Counter 1

15

TOCLKO|

TO Clock Output
The pin can be configured for TOCLKO
by setting INT_CLKO[0] bit /TOCLKO

CCPO_2

Capture of external signal(measure
frequency or be used as external
interrupts). high-speed Pulse and Pulse-
Width Modulation output channel-0
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Pin Number
MNEMONIC SOP28 DESCRIPTION
LQFP44[PLCC44|PDIP40[SOP32|LQFP32 TSSOP20
SKDIP28
P3.6 [common I/O port PORT3[6]
External interrupt 2, which only can be
INT2 |generated on falling edge.
P3.6/INT2 /INT2 supports power-down waking-up
IRXD_2/ 24 30 27 (23 | 19 21 16 | RxD_2 |Receive Data Port of UART1
CCP1_2 -
Capture of external signal(measure
cCP1 2 frequency or be used as external
—"|interrupts). high-speed Pulse and Pulse-
Width Modulation output channel-1
P3.7 [common I/O port PORT3[7]
External interrupt 3, which only can be
INT3 [generated on falling edge.
/INT3 supports power-down waking-up
TxD_2 |Transit Data Port of UART1
P3.7/INT3 I
Capture of external signal(measure
ITxD_2/CCP2/| 25 31 28 | 24 20 22 v ccp2 frequency or be used as external
ccpz_2 interrupts). high-speed Pulse and Pulse-
Width Modulation output channel-2
Capture of external signal(measure
ccp2 2 frequency or be used as external
—"|interrupts). high-speed Pulse and Pulse-
Width Modulation output channel-2
P4.0 |common I/O port PORT4[0]
P4.0/MOSI_3| 17 23 - - - -
MISO_3|Master lutput Slave Onput of SPI
P4.1 [common I/O port PORT4[1]
P4.1/MISO_3| 26 32 29 - - -
MOSI_3|Master Output Slave Input of SPI
- P4.2 |common I/O port PORT4[2]
P4.2/WR 27 | 3 | 30 | - - - .
WR |Write pulse of external data memory
P4.3 |PORTA4[3]
P43/SCLK 3| 28 34 - - - - Clock Signal of synchronous serial
SCLK 3~ ~ -
peripheral interface----SPI
_ P4.4  [common I/O port PORT4[4]
P4.4/RD 29 35 31 - - - —
RD |Read pulse of external data memory
P4.5 |common I/O port PORT4[5]
P4.5/ALE 38 44 | 40 - - - ALE |Address Latch Enable. It is used for
external data memory cycles (MOVX)
P4.6 |common I/O port PORT4[6]
P4.6/RxD2 2 | 39 1 - - - - .
RxD2_2|Receive Data Port of UART2
P4.7 [common I/O port PORT4[7]
P47/TxD2 2| 6 12 - - - - -
TxD2_2|Transit Data Port of UART2
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MNEMONIC

Pin Number

LQFP44

PLCC44

PDIP40|SOP32

LQFP32

SOP28
SKDIP28

TSSOP20

DESCRIPTION

P5.4/RST/
MCLKO/SS_3

13

19

17

13

11

P5.4

common 1/O port PORT5[4]

RST

Reset pin.
A high on this pin for at least
two machine cycles will reset
the device.

MCLKO

Master clock output; the
output frequency can be
MCLK/1, MCLK/2 and
MCLK/4.

The master clock can either
be internal R/C clock or the
external input clock or the
external crystal oscillator.

SS_3

Slave selection signal of
synchronous serial peripheral
interface----SPI

P5.5

15

21

19

15

11

13

common I/O port PORT5[5]

Vce

14

20

18

14

10

12

The positive pole of power

Gnd

16

22

20

16

12

14

10

The negative pole of power, Gound
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1.2 General Overview of STC15F101W series MCU
——Recommend STC15W10x series to Replace STC15L101W series

1.2.1 Introduction of STC15F101W series MCU (In abundant supply)

STC15F101W series MCU is a single-chip microcontroller based on a high performance 1T architecture
8051 CPU, which is produced by STC MCU Limited. It is a new generation of 8051 MCU of high speed, high
stability, low power consumption and super strong anti-disturbance. Besides, STC15F101W series MCU is a
MCU of super advanced encryption, because it adopts the eighth generation of STC encryption technology. With
the enhanced kernel, STC15F101W series MCU is faster than a traditional 8051 in executing instructions (about
8~12 times the rate of a traditional 8051 MCU), and has a fully compatible instruction set with traditional 8051
series microcontroller. External expensive crystal can be removed by being integrated internal high-precise R/C
clock(#£0.3%) with +1% temperature drift (-40°C~+85C) while +0.6% in normal temperature (-20°C~+65C)
and wide frenquency adjustable between 5MHz and 35MHz. External reset curcuit also can be removed by being
integrated internal highly reliable one with 8 levels optional threshold voltage of reset.

In Keil C development environment, select the Intel 8052 to compiling and only contain < reg51.h > as head-
er file.

STC15 series MCU with super high-speed CPU core of STC-Y5 works 20% faster than STC early 1T series
(such as STC12/STC11/STC10 series) at same clock frequency.

» Enhanced 8051 Central Processing Unit, 1T, single clock per machine cycle, faster 8~12 times than the rate of
a traditional 8051.

» Operating voltage range:
STC15F101W series: 5.5V ~ 3.8V (5V MCU).
STC15L101W series: 3.6V ~ 2.4V (3V MCU).

* On-chip 2K/4K/5K/7K FLASH program memory with flexible ISP/IAP capability, can be repeatedly erased
more than 100 thousand times.

» on-chip 128 bytes SRAM
» On-chip EEPROM with large capacity can be repeatedly erased more than 100 thousand times.
» ISP/IAP, In-System-Programming and In-Application-Programming , no need for programmer and emulator.

 Internal hghly reliable Reset with 8 levels optional threshold voltage of reset, external reset curcuit can be
completely removed

 Internal high- precise R/C clock(%0.3%) with £1% temperature drift (-40°C~+85°C) while £0.6% (-20°C
~+65°C) in normal temperature and wide frenquency adjustable between 5MHz and 35MHz (5.5296MHz /
11.0592MHz / 22.1184MHz / 33.1776MHz).

» No need external crystal and reset, and can output clock and low reset signal from MCU.

» Operating frequency range: 0- 35MHz, is equivalent to traditional 8051:0~420MHz.

« UART can be achieved by combining [P3.0/INT4, P3.1] with Timer

» Support the function of Encryption Download (to protect your code from being intercepted).

» Support the function of RS485 Control

» Code protection for flash memory access, excellent noise immunity, very low power consumption
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Power management mode: Slow-Down mode, Idle mode(all interrupt can wake up Idle mode), Stop/Power-
Down mode.

Timers which can wake up stop/power-down mode: have internal low-power special wake-up Timer.

Resource which can wake up stop/power-down mode are: INTO/P3.2, INT1/P3.3 (INTO/INT1, may be
generated on both rising and falling edges),
INT2/P3.4, INT3/P3.5, INT4/P3.0 (INT2
/INT3/INT4, only be generated on falling
edge); pins TO/T2(their falling edge can
wake up if TO/T2 have been enabled before
power-down mode, but no interrupts can be
generatetd); internal low-power special wake-
up Timer.

Two Timers/Counters----TO(are compatible with Timer0 of traditional 8051) and T2, T0O/T2 all can

independently achieve external programmable clock output

Programmable clock output function(output by dividing the frequency of the internal system clock or the
input clock of external pin):

The speed of external programmable clock output of 5V MCU is also not more than 13.5MHz, because the
output speed of I/O port of STC15 series 5V MCU is not more than 13.5MHz.

The speed of external programmable clock output of 3.3V MCU is also not more than 8MHz, because the
output speed of I/O port of STC15 series 3.3V MCU is not more than 8MHz.

(D The Programmable clock output of TO is on P3.5/TOCLKO (output by dividing the frequency of the internal
system clock or the input clock of external pin T0/P3.4)

@ The Programmable clock output of T2 is on P3.0/T2CLKO (output by dividing the frequency of the internal
system clock or the input clock of external pin T2/P3.1)

Two timers/counters in above all can be output by dividing the frequency from 1 to 65536.

(® The Programmable clock output of master clock is on P3.4/MCLKO, and its frequency can be divided into
MCLK/1, MCLK/2, MCLK/4.

The master clock can either be internal R/C clock or the external input clock or the external crystal
oscillator.

MCLK is the frequency of master clock. MCLKO is the output of master clock.

It is on MCLKO/P3.4 that the Programmable clock output of master clock of STC15 series 8-pin MCU
(such as STC15F101W series). However, it is on MCLKO/P5.4 that the Programmable clock output of master
clock of other STC15 series MCU including 16-pin or more than 16-pin MCU(such as STC15F2K60S2,
STC15W4K32S4 and so on)

One 15 bits Watch-Dog-Timer with 8-bit pre-scaler (one-time-enabled)

advanced instruction set, which is fully compatible with traditional 8051 MCU, have hardware multiplication /
division command.

6 common 1/O ports are available, their mode is quasi_bidirectional/weak pull-up (traditional 8051 1/0 ports
mode) after reset, and can be set to four modes: quasi_bidirectional/weak pull-up, strong push-pull/ strong
pull-up, input-only/high-impedance and open drain.

the driving ability of each 1/0O port can be up to 20mA, but the current of the whole chip don’t exceed this
maximum 90mA.
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If 1/0 ports are not enough, it can be extended by connecting a 74HC595(reference price: RMB 0.15 yuan).
Besides, cascading several chips also can extend to dozens of 1/0 ports.

» Package: SOP-8, DIP-8, DFN-8.

e All products are baked 8 hours in high-temperature 175°C after be packaged, Manufacture guarantee good
quality.

» In Keil C development environment, select the Intel 8052 to compiling and only contain < reg51.h > as header

1.2.2 Block diagram of STC15F101W series

The internal structure of STC15F101W series MCU is shown in the block diagram below. STC15F101W series
MCU includes central processor unit(CPU), program memory (Flash), data memory(SRAM), Timers/Counters,
1/0 ports, watchdog, internal high- precise R/C clock, internal hghly reliable Reset and so on.

RAM
B Register 128 Bytes

g {
l II <: Program Memory

ACC St_ack (Flash) 1 ~ 7K
Pointer l

[z ] [rvea]
Address
- :> Generator
"

| Program Counter

sl
] ]

_JPower-Down Wake-up
A Special Timer

internal hghly reliable Reset

(8 levels optional threshold =  Control Port 3 ||
voltage of reset) Unit Latch
internal high-precise R/C clock(+0.3%) Port 3
+1% temperature drift(-40°C~+85°C) while Driver
+0.6% in normal temperature (-20°C~+65°C) II
P3

STC15F101W series Block Diagram
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1.2.3 Pin Configurations of STC15F101W series MCU

All packages meet EU RoHS standards

The speed of external
programmable clock output
of 5V MCU is also not more
than 13.5MHz, because the
output speed of 1/0 port of
STC15 series 5V MCU is
not more than 13.5MHz.

MCLKO is the output of master clock

Y whose frequency can be divided into
MCLKO/INT2/TO/RST/P3.4[J1  © 8 [1P3.3/INT1/RSTOUT_LOW MCLK/1, MCLK/2, MCLK/4
=rn The master clock can either be internal
~w ©
VelJ2 o R 7[1P3.2/INTO R/C clock or the external input clock or
INT3/TOCLKO/P3.5[]3 ZDU )—> 6[1P3.1/T2 the external crystal oscillator. MCLK is
GndJ¢ & T 5[IP30ANTAT2CLKO the frequency of master clock.

TOCLKO refers to the programmable clock output of Timer/Counter 0
SOP-8/DIP-8 (output by dividing the frequency of the internal system clock or the

The speed of external DFN-8 input clock of external pin TO/P3.4);

g;osg;e{?ﬂméb&eiglzlcs I; %ttpm T2CLKO refers to the programmable clock output of Timer/Counter 2

moré than 8MHz. because (output by dividing the frequency of the internal system clock or the

! input clock of external pin T2/P3.1);

the output speed of 1/0 port

of STC15 series 3.3V MCU In addition to programmable output on the internal system clock,

is not more than 8MHz. TOCLKO/T2CLKO also can be used as divider by dividing the
frequency of the internal system clock or the input clock of external
pin TO/T2.

Mnemonic| Add Name 7 6 5 4 3 2 1 0 Reset Value
= - . B X_Rx X0,
C(:IID_gOBIZ\)/ 97H C'Oizg?s't‘;'rs'on MCKO_S1|MCKO_S0 T%_R CLKS2|CLKS1|CLKSO| 00x0,x000

the control bit of master clock output by dividing the frequency
MCKO_S1 | MCKO_S0 (The master clock can either be internal R/C clock or the external input clock or the external crystal oscillator),
0 0 Master clock do not output external clock
0 1 Master clock output external clock, but its frequency do not be divided, and the output clock
frequency = MCLK /1
1 0 Master clock output external clock, but its frequency is divided by 2, and the output clock
frequency = MCLK / 2
1 1 Master clock output external clock, but its frequency is divided by 4, and the output clock
frequency = MCLK / 4

The master clock can either be internal R/C clock or the external input clock or the external crystal oscillator.

MCLK is the frequency of master clock.

STC15104W series MCU output master clock on MCLKO/P3.4

It is on MCLKO/P3.4 that the Programmable clock output of master clock of STC15 series 8-pin MCU (such as STC15F101W
series). However, it is on MCLKO/P5.4 that the Programmable clock output of master clock of other STC15 series MCU
including 16-pin or more than 16-pin MCU.

Tx_Rx: Setting the exte

rnal output of P3.1 can reflect the input level state of P3.1 in real time.

0: the external output of P3.1 can not reflect the input level state of P3.1.
1: the external output of P3.1 can reflect the input level state of P3.1 in real time.

CLKS2|CLKS1

CLKSO

the control bit of system clock
(System clock refers to the master clock that has been divided frequency, which is offered to CPU and Timers)

0 0 0

Master clock frequency/1, No division

Master clock frequency/2

Master clock frequency/4

Master clock frequency/8

Master clock frequency/16

Master clock frequency/32

Ol |O|Fr|O|F

Master clock frequency/64

Rl |lolo|o
Rlr|lo|lo|r|r]|o

Master clock frequency/128

The master clock can either be internal R/C clock or the external input clock or the external crystal oscillator.
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1.2.4 STC15F101W series Selection and Price Table

Internal outout All Packages
. High- Ul Encryption SOP-8/DIP-8/
Speical Internal . clock
Type Operatin: US CCP | Power- [Standard D Low- |W] reliable |Internal and Download DFN-8
P PETUNG c1oshisram|af>| oM MON AD |p|EEP Reset | High- (to protect |RS485| (6 1/0 ports)
178051 | Voltage (byte)| (byte) RP Timers |PCA| down | External 5-channell TIRoM Voltage |D (with |Precise reset our code |ControllBe
McU v [P OYRR 102 pwmwake-uplinterrupts Detection| T| " signal | YOU" ¢ Price of packages
T . R optional | Clock from being (RMB ¥)
Timer Interrupt from |.
threshold| MCU intercepted),
voltage) SOP8[DIP8|IDFNS
STC15F101W series MCU Selection and Price Table
STC15F100W| 5.5-3.8 |0.5K| 128 |-|-| 2 - Y 5 - 1f - Y |Y] 8level Y Y Y Y
STC15F101W| 55-38 | 1K | 128 |-|-| 2 - Y 5 - 1| 4K Y |Y] 8-level Y Y Y Y
STC15F102W| 55-38 | 2K | 128 |-|-| 2 - Y 5 - 1| 3K Y |Y] 8-level Y Y Y Y
STC15F103W| 55-38 | 3K | 128 |-|-| 2 - Y 5 - 1| 2K Y |Y] 8-level Y Y Y Y
STC15F104W[ 5538 | 4K | 128 |-]-[ 2 | - | v 5 - [ak] Y [y[slevel [ Y | VY Y Y
The program
sTC15F105W| 5538 | 5K | 128 |-|-| 2 | - | Y 5 - 1ap| v [y[edevel | Y | ¥ Y y | Flashinuser
program area
can be used as
EEPROM.
IRCISFLO7W lreﬁr."gram
(Fixed internal| 5.5-38 | 7K | 128 |-|-] 2 -y 5 - lihae] v Y] Fixed | Y | Y N N ash In user
24MHz clock) program area
can be used as
EEPROM.
STC15L101W series MCU Selection and Price Table, Recommend STC15W10x series instead of STC15L101W series
STC15L100W| 5.5-3.8 |0.5K| 128 |-|-| 2 - Y 5 - 1f - Y |Y] 8-level Y Y Y Y
sTC15L101W| 5.5-3.8 | 1K | 128 [-|-| 2 - Y 5 - afak] Y |y[slevel| Y | ¥ Y Y
STC15L102W| 55-38 | 2K | 128 |-|-| 2 - Y 5 - 1f 3K Y Y] 8level Y Y Y Y
STC15L104W| 2.4-3.6 | 4K | 128 [-[-] 2 - Y 5 - 1| 1K Y |Y] 8-level Y Y Y Y
The program
IAP15L105W| 2.4-36 | 5K [ 128 |-|-] 2 | - | ¥ 5 - |1fiap| v Y| 8devel | Y | v Y y | Flashinuser
program area
can be used as
EEPROM.

Encryption Download :

please burn source code with encryption key onto MCU in the factory. Then, you can make a simple

update software just with one "update™ button by fisrtly using the fuction “encrytion download" and
then "release project” to update yourself code unabled to be intercepted when you need to upgrade your

code.

To provide customized IC services

Because the last 7 bytes of the program area is stored mandatorily the
contents of only global ID, the program space the user can actually use
is 7 bytes smaller than the space shown in the selection table.

Conclusion: STC15F101W series MCU have: Two16-bit relaodable Timers/Counters that are Timer/Counter 0 and Timer/
Counter 2; special power-down wake-up timer; 5 external interrupts INTO/INT1/INT2/INT3/INT4; 1 data pointers ---- DPTR.
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1.2.5 Naming rules of STC15F101W series MCU

0015 x L0 x - 8 x - Xx X
T—Pin Number

eg.8
Package type

e.g. SOP, DIP, DFN

Temperature range
| : Industrial, -40°C-85C
C : Commercial, 0°C-70C

Operating frequency
35: Up to 35MHz

W: there are power-down wake-up special Timer

Program space, e.g.
01:1KB 02:2KB 03:3KB 04:4KB 05:5KB 07:7KB etc.

SRAM: 128x1 = 128 bytes

Operating Voltage
F:5.5V~3.8V
L:2.4V~3.6V

STC 1T 8051 MCU,

are special EEPROM.
IAP : The program Flash in user program area can be used as EEPROM.

Speed is 8~12 times faster than the traditional 8051 in the same working frequency

STC : The program Flash in user program area can not be used as EEPROM, but there

IRC: The program Flash in user program area can be used as EEPROM, and to regular

use internal 24MHz clock
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1.2.6 Application Circuit Diagram for ISP of STC15F101W series MCU

1.2.6.1 Application Circuit Diagram for ISP using RS-232 Converter

System Power
(can be from USB port of PC)

This part of the circuit
AN has nothing to do with

the ISP downloads
- Please power on the target MCU after press
Vln "n "n
down the button "Download/Program™ on Vee
Power o:}< STC-ISP.exe when burning code to MCU.
Swi
o
the line width / Za AR
may be only [7T|p3 4/RST/TO/INT2/MCLKO STOUT_LOW/INT1/P3.3
Vce 30 ~ 50mil . RSTOUT_LOWINTL/P 10K 10K
—l——h-—l—h—z vee INTO/P3.2
c2 J—
47}% 0.1F [E]pssmocLkorinT T2p31[ 6 —
4 |GND T2cLKO/NTAP3.0[ 5 |
the line width
= may be only

100~ 200mil Circuit diagram for ISP of STC MCU, STC RS-232 Converter

Vi
éc STC3232,STC232,MAX232,5P232
OIF

Cl+ Vee [T6f5op P> Vee
OluF v Gnd [TE—L11Gnd

c1- Ti0UT PC_RxD(COM Pin2)
ot R1IN PC_TxD(COM Pin3) 1
O.IpLF,I: - o RIOUT E MCU_RxD(P3.0) -
i v run [ MCU_TxD(P3.1)
OluF

T20UT  T2IN
R2IN  R20UT[T]

Internal hghly reliable Reset, External reset circuit can be completely removed.

P3.4/RST/TO/INT2/MCLKO pin factory defaults to the I/O port, which can be set as RST reset pin(active high)
through the STC-ISP programmer.

Internal high-precise R/C clock( £3% ), +1% temperature drift (-40°C~+85°C) while £0.6% in normal temperature
(-20°C~+65°C). External expensive crysal can be completely removed.

Recommend to add decoupling capacitor C1(47uF) and C2(0.1pF) between Vcc and Gnd that can remove power
noise and improve the anti-interference ability.
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1.2.6.2 Application Circuit Diagram for ISP using USB Chip PL-2303SA to convert Serial Port

System Power
(can be from USB port of PC)

This part of the circuit
has nothing to do with

the ISP downloads
Vin Please power on the target MCU after press v
down the button "Download/Program" on o
Power On STC-ISP.exe when burning code to MCU.
SW1
(@]
the line width / % Y
may be only "T|p3 4/RST/TO/INTZ/MCLKO RSTOUT_LOW/INT1/P3.3
Vcc 30 ~50mil : - 1OK 10K
2 |vce INTO/P3.2
c2 __
T 001 [Z]rssmocLkoninTs j/P&l 6 —o
4 _|GND T2CLKO/INT4/P3.0|_5 :
the line width may be
- only 100 ~ 200mil
The resistor and diode are to avoid
USB device to power the target MCU Isolated DiodeIN5817/1N5819 (RMB ¥ 0.028)
5/Circuit diagram for ISP of STC MCU
USB convert Serial Port I
0.1uF == ==10pF 0.1uF
GND vo_33 28} VO 33V g 45v
XD VDD _5 [27} -f_
27Q 1
VDD_325 DM |28} [,]1-5K D2
27Q
RxD DP [B—b D: 3
|
s—  PL-2303SA s
SOP8 USB-Micro

Internal hghly reliable Reset, External reset circuit can be completely removed.

P3.4/RST/TO/INT2/MCLKO pin factory defaults to the I/O port, which can be set as RST reset pin(active high)

through the STC-ISP programmer.

Internal high-precise R/C clock( £3% ), +1% temperature drift (-40°C~+85°C) while £0.6% in normal temperature
(-20°C~+65°C). External expensive crysal can be completely removed.

Recommend to add decoupling capacitor C1(47uF) and C2(0.1uF) between Vcc and Gnd that can remove power
noise and improve the anti-interference ability.
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1.2.6.3 Application Circuit Diagram for ISP using USB Chip PL-2303HXD / PL-2303HX to convert Serial Port

This part of the circuit
has nothing to do with
the ISP downloads

System Power
(can be from USB port of PC)

vin Please power on the target MCU after press
down the button "Download/Program" on Vee
Power Onk§< STC-1SP.exe when burning code to MCU.
SW1
(@]
the line width / g Yo
may be only 71| p3.4/RST/TO/INTZIMCLKO RSTOUT_LOW/INT1/P3.3
\Vec 30~ 50mil [EN - 1OK 10K
2 |vce INTO/P3.2
470; 0 0|(;:12F [Z]pasmocLkorinTs T2P31[ 6 —@
u : —
4 _|GND T2CLKO/INT4/P3.0_5 :
the line width may be
= only 100 ~ 200mil
The resistor and diode are to avoid
USB device to power the target MCU Isolated Diode1N5817/1N5819 (RMB ¥ 0.028 )
Circuit diagram for ISP of STC MCU
USB convert Serial Port 20pF
TXD RSERVED
12MHzE=1 I
DTR_N NC
VO _3.3V[Z]RTS_N TEST 22pF
VDD_325 GND It
RxD NC
RN GP1
I—{TcenD GPO
VO_33V Ne NC ZI—n
[T]DsR_N VDD_5 USB +5V
47K 10K
1 DCD_N RESET_N 0.1pF 10uF
1
CTS_N GND o I USE 45V
SHTD_N VO_33 VO_3.3V 'l'_
27Q
GP2 DM —— []15K o &
2710 D+ 3
GP3 DP 2
5
PL-2303HXD-SSOP28 1 .
= USB-Micro

PL-2303HX-SSOP28
Internal hghly reliable Reset, External reset circuit can be completely removed.
P3.4/RST/TO/INT2/MCLKO pin factory defaults to the I/O port, which can be set as RST reset pin(active high)
through the STC-ISP programmer.

Internal high-precise R/C clock( +3% ), +1% temperature drift (-40°C~+85°C) while +0.6% in normal temperature
(-20°C~+65°C). External expensive crysal can be completely removed.

Recommend to add decoupling capacitor C1(47uF) and C2(0.1pF) between Vcc and Gnd that can remove power
noise and improve the anti-interference ability.
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1.2.7 Pin Descriptions of STC15F101W series MCU

Pin Number
MNEMONIC (SOPS/DIPS/DFNS) DESCRIPTION
P3.0 common 1/O port PORT3[0]
N External interrupt 4, which only can be generated on falling edge.
P3.0/INT4 5 INT4 INT4 supports power-down waking-up
/T2CLKO T2 Clock Output
T2CLKO The pin can be configured for T2CLKO by setting INT_CLKO[2]
bit /T2CLKO
P3.1 common /O port PORT3[1]
P3.1/T2 6 - -
T2 External input of Timer/Counter 2
P3.2 common 1/O port PORT3[2]
External interrupt 0, which both can be generated on rising and
P3.2/INTO 7 falling edge.
INTO INTO only can generate interrupt on falling edge if ITO (TCON.0)
is set to 1. And, INTO both can generate interrupt on rising and
falling edge if ITO (TCON.0) is set to 0.
P3.3 common /O port PORT3[3]
External interrupt 1, which both can be generated on rising and
falling edge.
INT1 only can generate interrupt on falling edge if IT1 (TCON.2)
RSEJF?;DQJL/JI'I"\‘-II-_%W 8 INTL is set to 1. And, INT1 both can generate interrupt on rising and
- falling edge if IT1 (TCON.2) is set to 0.
INT1 supports power-down waking-up
RSTOUT LOW the pin output_low after power-on and during reset, which can be
set to output high by software
P3.4 common 1/O port PORT3[4]
Reset pin.
RST A high on this pin for at least two machine cycles will reset the
device.
P3.4/RST/TO/ TO External input of Timer/Counter 0
INT2/MCLKO 1 N2 External interrupt 2, which only can be generated on falling edge.
INT2 supports power-down waking-up
Master clock output; the output frequency can be MCLK/1,
MCLK/2 and MCLK/4.
MCLKO The master clock can either be internal R/C clock or the external
input clock or the external crystal oscillator.
P3.5 common 1/O port PORT3[5]
TO Clock Output
P3.5/TOCLKO/ TOCLKO The pin can be configured for TOCLKO by setting INT_CLKOI[0]
NT3 3 bit /TOCLKO
[ External interrupt 3, which only can be generated on falling edge.
INT3 INT3 supports power-down waking-up
Vce 2 The positive pole of power
Gnd 4 The negative pole of power, Gound
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1.3 General Overview of STC15W10x series MCU
1.3.1 Introduction of STC15W10x series MCU (In abundant supply)

STC15W10x series MCU is a single-chip microcontroller based on a high performance 1T architecture 8051
CPU, which is produced by STC MCU Limited. It is a new generation of 8051 MCU of high speed, high stability,
wide voltage range, low power consumption and super strong anti-disturbance. Besides, STC15W10x series MCU
is a MCU of super advanced encryption, because it adopts the ninth generation of STC encryption technology.
With the enhanced kernel, STC15W10x series MCU is faster than a traditional 8051 in executing instructions
(about 8~12 times the rate of a traditional 8051 MCU), and has a fully compatible instruction set with traditional
8051 series microcontroller. External expensive crystal can be removed by being integrated internal high-precise
R/C clock(%0.3%) with £1% temperature drift (-40°C~+85°C) while +0.6% in normal temperature (-20°C
~+65°C) and wide frenquency adjustable between 5SMHz and 35MHz. External reset curcuit also can be removed
by being integrated internal highly reliable one with 16 levels optional threshold voltage of reset.

In Keil C development environment, select the Intel 8052 to compiling and only contain < reg51.h > as head-
er file.

STC15 series MCU with super high-speed CPU core of STC-Y5 works 20% faster than STC early 1T series
(such as STC12/STC11/STC10 series) at same clock frequency.

» Enhanced 8051 Central Processing Unit, 1T, single clock per machine cycle, faster 8~12 times than the rate of
a traditional 8051.

» Operating voltage range: 5.5V ~ 2.5V.
* On-chip 2K/4K/5K/7K FLASH program memory with flexible ISP/IAP capability, can be repeatedly erased
more than 100 thousand times.

» on-chip 128 bytes SRAM
* On-chip EEPROM with large capacity can be repeatedly erased more than 100 thousand times.
» ISP/IAP, In-System-Programming and In-Application-Programming , no need for programmer and emulator.

 Internal hghly reliable Reset with 16 levels optional threshold voltage of reset, external reset curcuit can be
completely removed

* Internal high- precise R/C clock(%0.3%) with £1% temperature drift (-40°C~+85°C) while £0.6% (-20°C
~+65°C) in normal temperature and wide frenquency adjustable between 5MHz and 35MHz (5.5296MHz /
11.0592MHz / 22.1184MHz / 33.1776 MHz).

» No need external crystal and reset, and can output clock and low reset signal from MCU.

» Operating frequency range: 0- 35MHz, is equivalent to traditional 8051:0~420MHz.

+ UART can be achieved by combining [P3.0/INT4, P3.1] with Timer

» Support the function of Encryption Download (to protect your code from being intercepted).

» Support the function of RS485 Control

» Code protection for flash memory access, excellent noise immunity, very low power consumption

* Power management mode: Slow-Down mode, Idle mode(all interrupt can wake up ldle mode), Stop/Power-
Down mode.

» Timers which can wake up stop/power-down mode: have internal low-power special wake-up Timer.
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Resource which can wake up stop/power-down mode are: INTO/P3.2, INT1/P3.3 (INTO/INT1, may be
generated on both rising and falling edges),
INT2/P3.4, INT3/P3.5, INT4/P3.0 (INT2
/INT3/INT4, only be generated on falling
edge); pins TO/T2(their falling edge can
wake up if TO/T2 have been enabled before
power-down mode, but no interrupts can be
generatetd); internal low-power special wake-
up Timer.

Two Timers/Counters----TO(are compatible with Timer0 of traditional 8051) and T2, TO/T2 all can
independently achieve external programmable clock output

Programmable clock output function(output by dividing the frequency of the internal system clock or the
input clock of external pin):

The speed of external programmable clock output of 5V MCU is also not more than 13.5MHz, because the
output speed of 1/O port of STC15 series 5V MCU is not more than 13.5MHz.

The speed of external programmable clock output of 3.3V MCU is also not more than 8MHz, because the
output speed of 1/O port of STC15 series 3.3V MCU is not more than 8MHz.

(D The Programmable clock output of TO is on P3.5/TOCLKO (output by dividing the frequency of the internal
system clock or the input clock of external pin TO/P3.4)

@ The Programmable clock output of T2 is on P3.0/T2CLKO (output by dividing the frequency of the internal
system clock or the input clock of external pin T2/P3.1)

Two timers/counters in above all can be output by dividing the frequency from 1 to 65536.

(3 The Programmable clock output of master clock is on P3.4/MCLKO, and its frequency can be divided into
MCLK/1, MCLK/2, MCLK/4.

The master clock can either be internal R/C clock or the external input clock or the external crystal
oscillator.

MCLK is the frequency of master clock. MCLKO is the output of master clock.

It is on MCLKO/P3.4 that the Programmable clock output of master clock of STC15 series 8-pin MCU
(such as STC15W10x series). However, it is on MCLKO/P5.4 that the Programmable clock output of master
clock of other STC15 series MCU including 16-pin or more than 16-pin MCU(such as STC15F2K60S2,
STC15W4K32S4 and so on)

One 15 bits Watch-Dog-Timer with 8-bit pre-scaler (one-time-enabled)

advanced instruction set, which is fully compatible with traditional 8051 MCU, have hardware multiplication /
division command.

6 common 1/O ports are available, their mode is quasi_bidirectional/weak pull-up (traditional 8051 1/O ports
mode) after reset, and can be set to four modes: quasi_bidirectional/weak pull-up, strong push-pull/ strong
pull-up, input-only/high-impedance and open drain.

the driving ability of each 1/0 port can be up to 20mA, but the current of the whole chip don’t exceed this
maximum 90mA.

If 1/0 ports are not enough, it can be extended by connecting a 74HC595(reference price: RMB 0.15 yuan).
Besides, cascading several chips also can extend to dozens of 1/0 ports.

Package: SOP-8, DIP-8, DFN-8.
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» All products are baked 8 hours in high-temperature 175°C after be packaged, Manufacture guarantee good

quality.

» In Keil C development environment, select the Intel 8052 to compiling and only contain < reg51.h > as header

file.

1.3.2 Block diagram of STC15W10x series

The internal structure of STC15W10x series MCU is shown in the block diagram below. STC15W10x series
MCU includes central processor unit(CPU), program memory (Flash), data memory(SRAM), Timers/Counters,
1/0 ports, watchdog, internal high- precise R/C clock, internal hghly reliable Reset and so on.

B Register

RAM
128 Bytes

il

TMP2 | | TMP1|

[~ 5

{4

Stack
Pointer

Timer/Counter 0 K=
Timer/Counter 2 K=

internal hghly reliable Reset
(16 levels optional threshold =  Control
voltage of reset) Unit

?

internal high-precise R/C clock(+0.3%)
=+ 1% temperature drift(-40°C~+85°C) while
+0.6% in normal temperature (-20°C~+65C)

: Program Memory

(Flash) 1 ~ 7K

=[]

Address
Generator

i

Program Counter

(PC)

Power-Down Wake-up

Special Timer

Port 3 ||
Latch

g

Port 3
Driver

g

P3

STC15W10x series Block Diagram
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1.3.3 Pin Configurations of STC15W10x series MCU

All packages meet EU

The speed of external
programmable clock output
of 5V MCU is also not more
than 13.5MHz, because the
output speed of 1/0 port of
STC15 series 5V MCU is
not more than 13.5MHz.

RoHS standards MCLKO is the output of master clock

N whose frequency can be divided into
MCLKO/INT2/TO/RST/P3.4[J1  © g [1P3.3/INTL/RSTOUT_LOW  MCLK/1, MCLK/2, MCLK/4
= The master clock can either be internal
vel2 o E 7[HIP3:2/INTO R/C clock or the external input clock or
INT3/TOCLKO/P3S 3 § j—> 6[1P3.1/T2 the external crystal oscillator. MCLK is
Gnd[J4 & O 5[C1P3.0/ANTA/T2CLKO the frequency of master clock.

TOCLKO refers to the programmable clock output of Timer/Counter 0
SOP-8/DIP-8 (output by dividing the frequency of the internal system clock or the

The speed of external DFN-8 input clock of external pin T0/P3.4);
g;osg;avm&gbl-ljei:lzlcs l; ?]l:)ttput T2CLKO refers to the programmable clock output of Timer/Counter 2
' than 8MHz. b (output by dividing the frequency of the internal system clock or the

tmhgrsutpir; speedzg)f ?/Cgu;grt input clock of external pin T2/P3.1);

of STC15 series 3.3V MCU In addition to programmable output on the internal system clock,

is not more than 8MHz. TOCLKO/T2CLKO also can be used as divider by dividing the
frequency of the internal system clock or the input clock of external
pin TO/T2.

Mnemonic| Add Name 7 6 5 4 3 2 1 0 Reset Value
= - . B X_Rx X0,
C(:IID_gOBIZ\)/ 97H C'Oizg?s't‘;'rs'on MCKO_S1|MCKO_S0 T%_R CLKS2|CLKS1|{CLKSO| 00x0,x000

the control bit of master clock output by dividing the frequency
MCKO_S1 | MCKO_S0 (The master clock can either be internal R/C clock or the external input clock or the external crystal oscillator),
0 0 Master clock do not output external clock
0 1 Master clock output external clock, but its frequency do not be divided, and the output clock
frequency = MCLK /1
1 0 Master clock output external clock, but its frequency is divided by 2, and the output clock
frequency = MCLK / 2
1 1 Master clock output external clock, but its frequency is divided by 4, and the output clock
frequency = MCLK / 4

The master clock can either be internal R/C clock or the external input clock or the external crystal oscillator.

MCLK is the frequency of master clock.

STC15104W series MCU output master clock on MCLKO/P3.4

It is on MCLKO/P3.4 that the Programmable clock output of master clock of STC15 series 8-pin MCU (such as STC15W10x

series). However, it is o
including 16-pin or more

n MCLKO/P5.4 that the Programmable clock output of master clock of other STC15 series MCU
than 16-pin MCU.

Tx_Rx: Setting the external output of P3.1 can reflect the input level state of P3.1 in real time.

0: the external output
1: the external output

of P3.1 can not reflect the input level state of P3.1.
of P3.1 can reflect the input level state of P3.1 in real time.

the control bit of system clock
CLKS2|CLKSL|CLKSO (System clock refers to the master clock that has been diviged frequency, which is offered to CPU and Timers)
0 0 0 |Master clock frequency/1, No division
0 0 1 |Master clock frequency/2
0 1 0 |Master clock frequency/4
0 1 1 |Master clock frequency/8
1 0 0 |Master clock frequency/16
1 0 1 |Master clock frequency/32
1 1 0 [Master clock frequency/64
1 1 1 |Master clock frequency/128

The master clock can either be internal R/C clock or the external input clock or the external crystal oscillator.
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1.3.4 STC15W10x series Selection and Price Table

C Internal outout All Packages
) 0 High- U e eryption SOP-8/DIP-8/
(6] Speical M D Internal reliable {Internal clock Download DFN-8
. . p - -
Type - Operaling s apalS|common| CCP | Power- Standard -y, ) o) pp | LOW- W pecer | piigh. | @ 1 (i protect |Rs485| (6 110 ports)
1T 8051 | Voltage (oyte)| (oyte) R Pl Timers | PCA| down |External 5-channellR[TIROM \oltage |D (with |Precise reset our code |controlt=s
MCU I 1| Torr2 Pwiwake-upfinterrupts A Detection| T| " signal | YOU" ¢ Price of packages
T X R optional | Clock from being RMB
Timer T Interrupt from | ( ¥
0 threshold| intercepted),
R voltage) mcu SOP8|DIPS|DFNg
STC15W10x series MCU Selection and Price Table
STC15W100| 2.5-5.5 |0.5K| 128 [-]-| 2 - Y 5 - -1 - Y |Y]|16-level| Y Y Y Y
STC15W101f 2.5-5.5 | 1K | 128 [-]|-| 2 - Y 5 - -11f 4K Y [Y]|16-level| Y Y Y Y
STC15W102[ 2.5-5.5 | 2K | 128 [-]-| 2 - Y 5 - -11f 3K Y [Y]|16-level| Y Y Y Y
STC15W103{ 2.5-5.5 | 3K | 128 [-]-] 2 - Y 5 - -11f 2K Y |Y] 8level Y Y Y Y
STC15W104f 2.5-5.5 | 4K | 128 |-|- 2 - Y 5 - -11] 1K Y Y|16-level| Y Y Y Y
The program Flash
IAP15W105| 2.5-5.5 | 5K | 128 |-]|- 2 - Y 5 - -1 IAP Y Y|16-level| Y Y Y Y in user program
area can be used
as EEPROM.
IRC15W107 The program Flash
(Fixed internalf 2.5-5.5 | 7K | 128 |-|- 2 - Y 5 - -11] 1AP Y Y| Fixed Y Y N N in user program
[24MHz clock) area can be used
as EEPROM.

Encryption Download : please burn source code with encryption key onto MCU in the factory. Then, you can make a simple
update software just with one "update™ button by fisrtly using the fuction “encrytion download" and
then "release project” to update yourself code unabled to be intercepted when you need to upgrade your
code.

Because the last 7 bytes of the program area is stored mandatorily the

To provide customized IC services contents of only global 1D, the program space the user can actually use

is 7 bytes smaller than the space shown in the selection table.

Conclusion: STC15W10x series MCU have: Two16-bit relaodable Timers/Counters that are Timer/Counter 0 and Timer/Counter

2; special power-down wake-up timer; 5 external interrupts INTO/INT1/INT2/INT3/INT4; 1 data pointers ---- DPTR.
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1.3.5 Naming rules of STC15W10x series MCU

015 x 10x - 3 X - XX X
T—Pin Number
e.g.8
Package type

e.g. SOP, DIP, DFN
Temperature range
| : Industrial, -40°C-85°C
C : Commercial, 0°C-70°C

Operating frequency
35 : Up to 35MHz

Program space, e.g.
01:1KB 02:2KB 03:3KB 04:4KB 05:5KB 07:7KB etc.

SRAM: 128x1 = 128 bytes

Operating \oltage
W:55V~25V

STC 1T 8051 MCU,
Speed is 8~12 times faster than the traditional 8051 in the same working frequency

STC : The program Flash in user program area can not be used as EEPROM, but there
are special EEPROM.

IAP : The program Flash in user program area can be used as EEPROM.

IRC : The program Flash in user program area can be used as EEPROM, and to regular
use internal 24MHz clock
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1.3.6 Application Circuit Diagram for ISP of STC15W10x series MCU
1.3.6.1 Application Circuit Diagram for ISP using RS-232 Converter

System Power
(can be from USB port of PC) This part of the circuit
has nothing to do with
the ISP downloads

Vin Vee
Power On
SW1
the line width u XA {?
may be only P3.4/RST/TO/INT2/MCLKO RSTOUT_LOW/INT1/P3.3|_8 |
Vce 30~ 50m|l |: - -1OK 10K
l 5 I 2 Jvee INTO/P3.2
c1 =
TF 0.1uF 3 ]pasmocLkorinTs T2p31[ 6 —w
4_|oND T2CLKO/INTAP3.0[ 5 |
the line width
= may be only

100 ~ zo()m|| Circuit dlagram for ISP of STC MCU, STC RS-232 Converter

ﬁ STC3232,STC232,MAX232,SP232
0IuF

c1+ Vee WVCC
OluF v+ Gnd [T5}—T1:Gnd
Please power on the target MCU after press oL T10UT [T PC_RX(COM Pin2)

down the button "Download/Program" on PC_TXD(COM Pin3)

: ,_—- Cc2+ R1IN
STC-ISP.exe when burning code to MCU. =
g O.IMF,E . RIOUT @ MCU_RxD(P3.0)

HE]v- TLN [IT}

OIuF
“Crzour T2
R2IN  R20UT[T]

MCU_TxD(P3.1)

Internal hghly reliable Reset, External reset circuit can be completely removed.

P3.4/RST/TO/INT2/MCLKO pin factory defaults to the I/O port, which can be set as RST reset pin(active high)
through the STC-ISP programmer.

Internal high-precise R/C clock( £3% ), +1% temperature drift (-40°C~+85°C) while £0.6% in normal temperature
(-20°C~+65"C). External expensive crysal can be completely removed.

Recommend to add decoupling capacitor C1(47uF) and C2(0.1uF) between Ve and Gnd that can remove power
noise and improve the anti-interference ability.
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1.3.6.2 Application Circuit Diagram for ISP using USB Chip PL-2303SA to convert Serial Port

System Power
(can be from USB port of PC)

vin  Please power on the target MCU after press

down the button "Download/Program" on
Power On STC-ISP.exe when burning code to MCU.
(o]

This part of the circuit
has nothing to do with
the ISP downloads

Swi1
the line width /
v rggy bseoon‘lly []ps4rstmoiNT2ImMCLKO RSTOUT_LOW/INT1/P3.3
CC -~ mi
2 |vce INTO/P3.2
2 —
ATET O miF [Z]pasmocLkorinTs T2P31[ 6 |
W : —

P [V T2CLKO/NTAP3.0[ 5 }

the line width may be

Vce

= only 100 ~ 200mil

The resistor and diode are to avoid

USB device to power the target MCU

Circuit diagram for ISP

USB convert Serial Port

;( Isolated Diode1N5817/1N5819 (RMB ¥ 0.028 )
7

of STC MCU

Wll
0.1uF== ==10uF ==0.1uF

GND vo_33 [28} V033V sp 45y
XD VDD _5 [27} -f_
27Q 1
VDD_325 DM E—%H [,]1-5K D2
RxD DP [B—b D: 3
5|
i— PL-2303SA im
SOP8 USB-Micro

Internal hghly reliable Reset, External reset circuit can be completely removed.
P3.4/RST/TO/INT2/MCLKO pin factory defaults to the I/O port, which can be set as RST reset pin(active high)

through the STC-ISP programmer.

Internal high-precise R/C clock( £3% ), +1% temperature drift (-40°C~+85°C) while £0.6% in normal temperature

(-20°C~+65°C). External expensive crysal can be completely removed.

Recommend to add decoupling capacitor C1(47uF) and C2(0.1pF) between Vcc and Gnd that can remove power

noise and improve the anti-interference ability.
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1.3.6.3 Application Circuit Diagram for ISP using USB Chip PL-2303HXD / PL-2303HX to convert Serial Port

System Power
(can be from USB port of PC)

This part of the circuit
has nothing to do with
the ISP downloads

Vin  Please power on the target MCU after press
down the button "Download/Program™ on Vee
Power On STC-ISP.exe when burning code to MCU.
the line width _/ s YR
may be only 7T p3 4/RST/TO/INTZ/MCLKO RSTOUT_LOW/INT1/P3.3
Vcc 30 ~50mil : - 10K 10K
2 |vce INTO/P3.2
470% 0 OIiZF [Z]rssmocLkoninT T2P31[ 6 o
H : __
7_|eND T2CLKO/NTAP3.0[ 5 ]
the line width may be
= only 100 ~ 200mil
The resistor and diode are to avoid
USB device to power the target MCU Isolated Diode1N5817/1N5819 (RMB ¥ 0.028 )
Circuit diagram for ISP of STC MCU
USB convert Serial Port 220F
TXD RSERVED
12MHzE3 I
DTR_N NC
VO _3.3V[Z]RTS_N TEST 22pF
VDD _325 GND I
RxD NC
EJRIN GP1
iI—T]GND GPO
VO_33V NC NC I
T [T]DSR_N VDD _5 USB +5V
47K 10K
— DCD_N RESET_N 3 O.1nF 10uF
CTS_N GND
- 0.1yF USB +5V
SHTD_N VO_33 VO_3.3V T_
27Q
GP2 DM —— []15K o %
GP3 DP 29 D+ i
5
PL-2303HXD-SSOP28 C )
= USB-Micro

through the STC-ISP programmer.

PL-2303HX-SSOP28
Internal hghly reliable Reset, External reset circuit can be completely removed.
P3.4/RST/TO/INT2/MCLKO pin factory defaults to the I/O port, which can be set as RST reset pin(active high)

Internal high-precise R/C clock( +3% ), +1% temperature drift (-40°C~+85°C) while +0.6% in normal temperature
(-20°C~+65"C). External expensive crysal can be completely removed.

Recommend to add decoupling capacitor C1(47pF) and C2(0.1uF) between Vcc and Gnd that can remove power
noise and improve the anti-interference ability.
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1.3.7 Pin Descriptions of STC15W10x series MCU

Pin Number
MNEMONIC (SOPS/DIPS/DFNS) DESCRIPTION
P3.0 common 1/O port PORT3[0]
N External interrupt 4, which only can be generated on falling edge.
P3.0/INT4 5 INT4 INT4 supports power-down waking-up
IT2CLKO T2 Clock Output
T2CLKO The pin can be configured for T2CLKO by setting INT_CLKO[2]
bit /T2CLKO
P3.1 common /0 port PORT3[1]
P3.1/T2 6 - -
T2 External input of Timer/Counter 2
p3.2 common /O port PORT3[2]
External interrupt 0, which both can be generated on rising and
P3.2/INTO 7 falling edge.
INTO INTO only can generate interrupt on falling edge if ITO (TCON.0)
is set to 1. And, INTO both can generate interrupt on rising and
falling edge if ITO (TCON.O) is set to 0.
P3.3 common 1/O port PORT3][3]
External interrupt 1, which both can be generated on rising and
falling edge.
INT1 only can generate interrupt on falling edge if IT1 (TCON.2)
RS?I'?E)%I'I,'\]-II—}O/W 8 INT1 is set to 1. And, INT1 both can generate interrupt on rising and
- falling edge if IT1 (TCON.2) is set to 0.
INT1 supports power-down waking-up
RSTOUT LOW the pin output_low after power-on and during reset, which can be
set to output high by software
P3.4 common 1/O port PORT3[4]
Reset pin.
RST A high on this pin for at least two machine cycles will reset the
device.
P3.4/RST/TO/ . TO External !nput of Tlmer/.Counter 0 -
INT2/MCLKO N External interrupt 2, which only c_an be generated on falling edge.
INT?2 supports power-down waking-up
Master clock output; the output frequency can be MCLK/1,
MCLK/2 and MCLK/A4.
MCLKO The master clock can either be internal R/C clock or the external
input clock or the external crystal oscillator.
P3.5 common /0 port PORT3[5]
TO Clock Output
P3.5/TOCLKO/ TOCLKO The pin can be configured for TOCLKO by setting INT_CLKO[0]
INT3 3 bit /TOCLKO
R External interrupt 3, which only can be generated on falling edge.
INT3 INT3 supports power-down waking-up
Vce 2 The positive pole of power
Gnd 4 The negative pole of power, Gound
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1.4 General Overview of STC15W201S series MCU
1.4.1 Introduction of STC15W201S series MCU (In abundant supply)

STC15W201S series MCU is a single-chip microcontroller based on a high performance 1T architecture
8051 CPU, which is produced by STC MCU Limited. It is a new generation of 8051 MCU of high speed, high
stability, wide voltage range, low power consumption and super strong anti-disturbance. Besides, STC15W201S
series MCU is a MCU of super advanced encryption, because it adopts the ninth generation of STC encryption
technology. With the enhanced kernel, STC15W201S series MCU is faster than a traditional 8051 in executing
instructions (about 8~12 times the rate of a traditional 8051 MCU), and has a fully compatible instruction set
with traditional 8051 series microcontroller. External expensive crystal can be removed by being integrated
internal high-precise R/C clock(#£0.3%) with 1% temperature drift (-40°C~+85°C) while £0.6% in normal
temperature (-20°C~+65°C) and wide frenquency adjustable between 5MHz and 35MHz. External reset curcuit
also can be removed by being integrated internal highly reliable one with 16 levels optional threshold voltage of
reset. The STC15W201S series MCU includes a high-speed asynchronous serial port----UART( can be regarded
as 2 serial ports by shifting among 2 groups of pins), comparator and so on. STC15W201S series MCU is usually
used in serial communication or electrical control or some occasion with strong disturbance.

In Keil C development environment, select the Intel 8052 to compiling and only contain < reg51.h > as head-
er file.

STC15 series MCU with super high-speed CPU core of STC-Y5 works 20% faster than STC early 1T series
(such as STC12/STC11/STC10 series) at same clock frequency.

» Enhanced 8051 Central Processing Unit, 1T, single clock per machine cycle, faster 8~12 times than the rate of
a traditional 8051.

» Operating voltage range: 5.5V ~ 2.4V.
* On-chip 1K/2K/3K/4K/5K/7.5K FLASH program memory with flexible ISP/IAP capability, can be repeatedly
erased more than 100 thousand times.

» on-chip 256 bytes SRAM
* On-chip EEPROM with large capacity can be repeatedly erased more than 100 thousand times.
* ISP/IAP, In-System-Programming and In-Application-Programming , no need for programmer and emulator.

» Internal hghly reliable Reset with 16 levels optional threshold voltage of reset, external reset curcuit can be
completely removed

 Internal high- precise R/C clock(+0.3%) with +1% temperature drift (-40°C~+85°C) while £0.6% (-20°C
~+65°C) in normal temperature and wide frenquency adjustable between 5MHz and 35MHz (5.5296MHz /
11.0592MHz / 22.1184MHz / 33.1776MHz).

» Operating frequency range: 0- 35MHz, is equivalent to traditional 8051:0~420MHz.
» No need external crystal and reset, and can output clock and low reset signal from MCU.

* A high-speed asynchronous serial ports----UART ( can be regarded as 2 serial ports by shifting among 2
groups of pins): UART1(RxD/P3.0, TxD/P3.1) can be switched to (RxD_2/P3.6, TxD_2/P3.7).

» Support the function of Encryption Download (to protect your code from being intercepted).
e Support the function of RS485 Control
» Code protection for flash memory access, excellent noise immunity, very low power consumption
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Power management mode: Slow-Down mode, Idle mode(all interrupt can wake up Idle mode), Stop/Power-
Down mode.

Timers which can wake up stop/power-down mode: have internal low-power special wake-up Timer.

Resource which can wake up stop/power-down mode are: INTO/P3.2, INT1/P3.3 (INTO/INT1, may be
generated on both rising and falling edges),
INT2/P3.6, INT3/P3.7, INT4/P3.0 (INT2
/INT3/INT4, only be generated on falling
edge); pins TO/T2(their falling edge can
wake up if TO/T2 have been enabled before
power-down mode, but no interrupts can be
generatetd); internal low-power special wake-
up Timer.

Two Timers/Counters----TO(are compatible with Timer0 of traditional 8051) and T2, T0O/T2 all can
independently achieve external programmable clock output

Programmable clock output function(output by dividing the frequency of the internal system clock or the
input clock of external pin):

The speed of external programmable clock output of 5V MCU is also not more than 13.5MHz, because the
output speed of I/O port of STC15 series 5V MCU is not more than 13.5MHz.

The speed of external programmable clock output of 3.3V MCU is also not more than 8MHz, because the
output speed of 1/O port of STC15 series 3.3V MCU is not more than 8MHz.

(D The Programmable clock output of TO is on P3.5/TOCLKO (output by dividing the frequency of the internal
system clock or the input clock of external pin T0/P3.4)

2 The Programmable clock output of T2 is on P3.0/T2CLKO (output by dividing the frequency of the internal
system clock or the input clock of external pin T2/P3.1)

Two timers/counters in above all can be output by dividing the frequency from 1 to 65536.

(® The Programmable clock output of master clock is on P5.4/MCLKO, and its frequency can be divided into
MCLK/1, MCLK/2, MCLK/4.

The master clock can either be internal R/C clock or the external input clock or the external crystal
oscillator.

MCLK is the frequency of master clock. MCLKO is the output of master clock.

It is on MCLKO/P3.4 that the Programmable clock output of master clock of STC15 series 8-pin MCU
(such as STC15F101W series). However, it is on MCLKO/P5.4 that the Programmable clock output of master
clock of other STC15 series MCU including 16-pin or more than 16-pin MCU(such as STC15F2K60S2,
STC15W4K32S4 and so on)

Comparator, which support comparing by external pin CMP+ and CMP- or internal reference voltage and
generating output signal (its polarity can be configured) on CMPO pin can be used as 1 channel ADC or
brownout detect function.

One 15 bits Watch-Dog-Timer with 8-bit pre-scaler (one-time-enabled)

advanced instruction set, which is fully compatible with traditional 8051 MCU, have hardware multiplication /
division command.

14/6 common 1/O ports are available, their mode is quasi_bidirectional/weak pull-up (traditional 8051 I/O
ports mode) after reset, and can be set to four modes: quasi_bidirectional/weak pull-up, strong push-pull/
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strong pull-up, input-only/high-impedance and open drain.

the driving ability of each 1/0 port can be up to 20mA, but the current of the whole chip don’t exceed this

maximum 90maA.

If 1/0 ports are not enough, it can be extended by connecting a 74HC595(reference price: RMB 0.15 yuan).

Besides, cascading several chips also can extend to dozens of 1/0 ports.
» Package: SOP-8, DIP-8, SOP-16(6mm x 9mm), DIP-16.

» All products are baked 8 hours in high-temperature 175°C after be packaged, Manufacture guarantee good

quality.

» In Keil C development environment, select the Intel 8052 to compiling and only contain < reg51.h > as header

file.

1.4.2 Block diagram of STC15W201S series

The internal structure of STC15W201S series MCU is shown in the block diagram below. STC15W201S series
MCU includes central processor unit(CPU), program memory (Flash), data memory(SRAM), Timers/Counters,
power-down wake-up Timer, 1/0 ports, high-speed asynchronous serial communication port---UART, Comparator,
Watchdog, internal high- precise R/C clock, internal hghly reliable Reset and so on.

RAM
B Register 256 Bytes

il

hll | =

P2 | | e |

Program Memory

(Flash) 1~ 7.5K

=[]

Address
Generator

i

Program Counter

(PC)

Power-Down Wake-up

! ! ! ! Timer/Counter 2 K=
Enhanced —
UART1
internal hghly reliable Reset
(16 levels optional threshold —————————— Cont_rol Port 135
voltage of reset) /—> Unit Latch
Port 1,3,5
internal high-precise R/C clock(+0.3%) Driver
=+ 1% temperature drift(-40°C~+85°C) while
+0.6% in normal temperature (-20°C~+65C) P1,P3,P5

STC15W201S series Block Diagram

Special Timer
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1.4.3 Pin Configurations of STC15W201S series MCU

All packages meet EU RoHS standards

N\
CMP-/MCLKO/RST/P5.4[J1 o 8 [1P3.3/INT1
The speed of external programmable Vee[[2 3§ 8 7[JP3.2/INTO
clock output of 5V MCU is also not CMP+/P5.5[]3 '8 (-; 6 [1P3.1/TXD/T2
more than 13.5MHz, because the Gnd [ =3 5 1P3.0/RXDANTA/T2CLKO
output speed of 1/0 port of STC15
series 5V MCU is not more than SOP8
13.5MHz.
The speed of external programmable ~
clock output of 3.3V MCU is also not cvpormopL2[1 N
' PL3[]2 15[ JP1.0/RSTOUT_LOW
more than 8MHz, because the output w —_—
speed of 1/0 port of STC15 series ToCLKOPLA[]3 % 'E 14 :IP?"WW/TXD—Z
3.3V MCU is not more than 8MHz. PLS[ 4 5 8 13[1P3.6/INT2/RxD_2
CMP-/MCLKO/RST/P5.4[ 5 So 12[1P3.3/INTL
vee[J6 T S 1[—Ir3.2/iNTO
cvppss[]7 5 @ 10[PsTXDT2
Gnd[—]s 9[_1P3.0/RxD/INT4/T2CLKO

SOP16/DIP16  Recommend UARTL on [P3.6/RXD._2, P3.7/TxD_2]

TOCLKO refers to the programmable clock output of Timer/Counter O
(output by dividing the frequency of the internal system clock or the input clock of external pin T0/P3.4);

T2CLKO refers to the programmable clock output of Timer/Counter 2
(output by dividing the frequency of the internal system clock or the input clock of external pin T2/P3.1);

In addition to programmable output on the internal system clock, TOCLKO/T2CLKO also can be used as

divider by dividing the frequency of the internal system clock or the input clock of external pin TO/T2.

MCLKO is the output of master clock whose frequency can be divided into MCLK/1, MCLK/2, MCLK/4
The master clock can either be internal R/C clock or the external input clock or the external crystal oscillator.
MCLK is the frequency of master clock.

Mnemonic|Add|  Name 7 6 5 4 3 2 1 0 Reset
Value

AUXR1 Auxiliary

P SW1 A2H register 1 S1_S0 01xX,XX0x

CLK_DIV| 7, | Clock Division |y 5 51| mcko_so TX_Rx CLKS2|CLKS1|CLKS0|00x0,x000

(PCON2) register

UART1/S1 can be switched in 2 groups of pins by selecting the control bits S1_SO0.

S1 SO UART1/S1 can be switched between P1 and P3
0 UART1/S1 on [P3.0/RxD,P3.1/TxD]
1 UART1/S1 on [P3.6/RxD_2,P3.7/TxD_2]

Recommed UARTL1 on [P3.6/RxD_2, P3.7/TxD_2].
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Mnemonic | Add Name 7 6 5 4 3 2 1 0 Reset Value
CLK_DIV| g7, | Clock Division |y, s1/mcko_so TX_Rx CLKS2|CLKSL|CLKS0| 00x0,x000
(PCON2) register - - -

the control bit of master clock output by dividing the frequency
(The master clock can either be internal R/C clock or the external input clock or the external crystal oscillator),

0 0 Master clock do not output external clock
Master clock output external clock, but its frequency do not be divided, and the output clock

MCKO_S1 | MCKO_S0

0 ! frequency = MCLK / 1

Master clock output external clock, but its frequency is divided by 2, and the output clock
1 0 _

frequency = MCLK /2
1 1 Master clock output external clock, but its frequency is divided by 4, and the output clock

frequency = MCLK / 4

The master clock can either be internal R/C clock or the external input clock or the external crystal oscillator.

MCLK is the frequency of master clock.

STC15204SW series MCU output master clock on MCLKO/P5.4

It is on MCLKO/P3.4 that the Programmable clock output of master clock of STC15 series 8-pin MCU (such as STC15F101W
series). However, it is on MCLKO/P5.4 that the Programmable clock output of master clock of other STC15 series MCU
including 16-pin or more than 16-pin MCU.

TX_Rx: the set bit of relay and broadcast mode of UART1
0: UART1 works on normal mode
1: UART1 works on relay and broadcast mode, that to say output the input level state of RxD port to the
outside TxD pin in real time, namely the external output of TxD pin can reflect the input level state of RxD
port.
the RxD and TxD of UART1 can be switched in 3 groups of pins: [RxD/P3.0, TxD/P3.1];
[RxD_2/P3.6, TxD_2/P3.7];
[RxD_3/P1.6, TxD_3/P1.7].

the control bit of system clock
(System clock refers to the master clock that has been divided frequency, which is offered to CPU and Timers)

0 0 0 [Master clock frequency/1, No division
Master clock frequency/2

Master clock frequency/4

Master clock frequency/8

Master clock frequency/16

Master clock frequency/32

Master clock frequency/64

1 |Master clock frequency/128

The master clock can either be internal R/C clock or the external input clock or the external crystal oscillator.

CLKS2|CLKS1|{CLKSO

Ol |O|Fr|O|F

Rk~ lolo|lo
Rl |lo|lolr]|—|o
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1.4.4 STC15W201S series Selection and Price Table

C Internal output All Packages
Speical l\clJl Internal High- clogk Encryption SOP8
Tyne oneratin US cep Pgwer- Standard p[D Low- |w reliable |Internall and Download SOP16/DIP16
p P Y Flash [SRAM|A[|OMMON AID |A|P|EEP Reset | High- (to protect | RS485| Price of packages
1T8051 | Voltage (byte)] (byte) |R P| Timers | PCA ) down | External 8-channel|R[TIROM| \oltage |D (with |Precise reset our code [Control (RMB ¥)
MCU V) yte) (by I| TO/T2 [PWM[Wake-up|interrupts| A Detection T °. signal Y ;
T Timer T R Interrupt optional | Clock from from being
0 threshold intercepted) SOP8|SOP16[DIP16
MCU
R voltage)
STC15W201S series MCU Selection and Price Table
STC15W201S| 2.5-5.5 | 1K | 256 [1]|-| 2 - Y 5 - Y|1] 4K Y |Y|16-level| Y Y Y Y
STC15W2025| 2.5-5.5 | 2K | 256 [1]-| 2 - Y 5 - Y|1] 3K Y |Y|16-level| Y Y Y Y
STC15W203S| 2.5-5.5 | 3K | 256 [1]|-| 2 - Y 5 - Y|1] 2K Y |Y|8level| Y Y Y Y
STC15W204S| 2.5-5.5 | 4K | 256 [1]|-| 2 - Y 5 - Y|1] 1K Y |Y|16-level| Y Y Y Y
The program Flash
IAP15W205S [ 2.5-5.5 | 5K | 256 [1[-[ 2 - Y 5 - Y|1|IAP[ Y |Y|16-level] Y Y Y Y in user program
area can be used as
EEPROM.
IRC15W207S The program Flash
(Fixed internal | 2.5-5.5 |7.5K]| 256 [1]- 2 - Y 5 - Y[1| IAP Y Y| Fixed Y Y N N in user program
[24MHz clock) area can be used as
EEPROM.

Encryption Download : please burn source code with encryption key onto MCU in the factory. Then, you can make a simple
update software just with one "update™ button by fisrtly using the fuction "encrytion download" and
then "release project" to update yourself code unabled to be intercepted when you need to upgrade your
code.

Because the last 7 bytes of the program area is stored mandatorily the

contents of only global ID, the program space the user can actually

use is 7 bytes smaller than the space shown in the selection table.

To provide customized IC services

Conclusion: STC15W201S series MCU have: Two16-bit relaodable Timers/Counters that are Timer/Counter 0 and Timer/
Counter 2; special power-down wake-up timer; 5 external interrupts INTO/INT1/INT2/INT3/INT4; a high-speed asynchronous
serial port ---- UART; 1 Comparator; 1 data pointers ---- DPTR.

61



STC15series MCU Data Sheet

1.4.5 Naming rules of STC15W201S series MCU

xxx15 x 20x xx - 35 X - XXXXX XX
| Pin Number
e.g. 16,8
Package type
e.g. SOP, DIP

Temperature range
| : Industrial, -40°C-85°C
C : Commercial, 0°C-70°C

Operating frequency
35 : Up to 35MHz

S: there are Universal Asynchronous Receiver /Transmitter
---- UART

Program space, e.g.
01:1KB 02:2KB 03:3KB 04:4KB 05:5KB 07:7.5KB etc.

SRAM: 128x2 = 256 bytes

Operating Voltage
W: 55V ~25V

STC 1T 8051 MCU,
Speed is 8~12 times faster than the traditional 8051 in the same working frequency

STC : The program Flash in user program area can not be used as EEPROM, but there
are special EEPROM.

IAP : The program Flash in user program area can be used as EEPROM.

IRC : The program Flash in user program area can be used as EEPROM, and to regular
use internal 24MHz clock
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1.4.6 Application Circuit Diagram for ISP of STC15W201S series MCU
1.4.6.1 Application Circuit Diagram for ISP using RS-232 Converter

System Power

(can be from USB port of PC) This part of the circuit

has nothing to do with
the ISP downloads

Vin -/
[ Pr2morcmpo P11 Vee
Power On |7 ] RSTOUT_LOW/P1.0
swi [E]pramocLko TxD_2/INT3/P3.7
the line width 4_] P15 RXD_2/INT2/P3.6 N ”Z&‘<_
Y rg(a)y bseo"”_'?’ [E_| P5.4/RSTIMCLKO/CMP- INT1/P3.3 10K L0k
cC 30~ 50mi
6_|Vee INTO/P3.2
47CF OInF ] pssicmp+ T2/TxD/P3.1 [ 10—
I . JE—
8_|Gnd T2CLKO/INT4/RxD/P3.0 [0}
the line width
= may be only
100 ~ 200mil
Circuit diagram for ISP of STC MCU, STC RS-232 Converter
Vce
ﬁ STC3232,STC232,MAX232,SP232 PC COM
0lpF.
1]ci+ Vee [T6l5 P> Vee
OlyF 7 v+ Gnd [T5}—T—11Gnd
eL T10U7T [T PC_RXD(COM Pin2)
o RN 1 PCTXDCOM Ping
OIF =
n T 5]c R10UT [} MCU_RXD(P3.0)
MCU_TxD(P3.1
" HE]v- TLIN [ D08 D
OIuF
Yoot T2N
Elr2in  R20UT[T]

Please power on the target MCU after press
down the button "Download/Program" on
STC-ISP.exe when burning code to MCU.

Internal hghly reliable Reset, External reset circuit can be completely removed.

P5.4/RST/MCLKO pin factory defaults to the 1/0 port, which can be set as RST reset pin(active high) through the
STC-ISP programmer.

Internal high-precise R/C clock( £3% ), £1% temperature drift (-40°C~+85°C) while £0.6% in normal temperature
(-20°C~+65°C). External expensive crysal can be completely removed.

Recommend to add decoupling capacitor C1(47uF) and C2(0.1uF) between Vcc and Gnd that can remove power
noise and improve the anti-interference ability.
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1.4.6.2 Application Circuit Diagram for ISP using USB Chip PL-2303SA to convert Serial Port

System Power/USB +5V
(from USB port of PC)  Please power on the target MCU after press This part of the circuit
JAN down the button "Download/Program™ on has nothing to do with
STC-ISP.exe when burning code to MCU. the ISP downloads
Vin —/ v
[ pr2moicmpo P11 ce
Power On§>< | RSTOUT_LOW/PL.0
swi o) ] Pr4mocLko TXD_2/INT3/P3.7
the line width [4_| P15 RxD_2/INT2/P3.6 N 1}4—
may be only _
Ve 30 - somi 5] Ps.4/rsT/MCLKOICMP INTL/P3.3 10K oK
6 _|Vee INTO/P3.2
c1 c2 L
A0 TR OO ] Ps.sicmp+ _ Tmops1[10 —
8_|Gnd T2CLKO/INT4/RxD/P3.0 [ 9_}
the line width may be

= only 100 ~ 200mil

The resistor and diode are to avoid
USB device to power the target MCU

)‘/ Isolated Diode1N5817/1N5819 (RMB ¥ 0.028 )
7

/) Circuit diagram for ISP of STC MCU
USB convert Serial Port I

0.1uF== ==10uF TOAluF
GND vo_33 [28} +{V033V g5 45v
TXD vDD_5 [27} -f_
27Q 1
VDD _325 DM E—%ﬁ [,]1 5K D2
RxD DP [ —b 2
T
i— PL-2303SA C
SOP8 USB-Micro

Internal hghly reliable Reset, External reset circuit can be completely removed.

P5.4/RST/MCLKO pin factory defaults to the 1/0 port, which can be set as RST reset pin(active high) through the
STC-ISP programmer.

Internal high-precise R/C clock( +3% ), +1% temperature drift (-40°C~+85°C) while +0.6% in normal temperature
(-20°C~+65°C). External expensive crysal can be completely removed.

Recommend to add decoupling capacitor C1(47uF) and C2(0.1uF) between Vcc and Gnd that can remove power
noise and improve the anti-interference ability.
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1.4.6.3 Application Circuit Diagram for ISP using USB Chip PL-2303HXD / PL-2303HX to convert Serial Port

System Power/USB +5V Please power on the target MCU after press This part of the circuit
(from USB port of PC) down the button "Download/Program” on has nothing to do with
AN STC-ISP.exe when burning code to MCU. the ISP downloads
vin u ,
[ pr2moicmpo PLL C
Power o,$>< [ RSTOUT_LOW/P1.0
WLy [ PrammocLko TXD_2/INT3/P3.7
the line width [4_| P15 RxD_2/INT2/P3.6 N 1}.;‘_
may be only _
Vee 30 - Somi [E_] Ps.4/RsT/MCLKOICMP INTL/P3.3 10K 0K
6 | Vee INTO/P3.2
i 0.01% ] ps.sicmp+ _ Tmops[10 —e
8_|Gnd T2CLKO/INT4/RxD/P3.0 [0}
the line width may be

= only 100 ~ 200mil

The resistor and diode are to avoid
USB device to power the target MCU

Isolated Diode1N5817/1N5819 (RMB ¥ 0.028)

Circuit diagram for ISP of STC MCU

USB convert Serial Port ”
pF
TXD RSERVED
12MHzE3 I
DTR_N NC
VO 3.3V [Z]RTS_N TEST 22pF
VDD_325 GND It
RxD NC
EJRrIN GP1
I—{TcenD GPO
NC NC 20—
VO_3.3V - I
[ DSR_N VDD_5 USB +5V
47K 10K
— DCD_N RESET_N —— O-1nF 10uF
CTS_N GND [T I
- 0.1pF USB +5V
SHTD_N VO_33 VO_3.3V T_
27Q 1
GP2 DM —— []15K o 5
270 D+ 3
GP3 DP S
T
PL-2303HXD-SSOP28 i

PL-2303HX-SSOP28 = USB-Micro

Internal hghly reliable Reset, External reset circuit can be completely removed.

P5.4/RST/MCLKO pin factory defaults to the 1/0 port, which can be set as RST reset pin(active high) through the
STC-ISP programmer.

Internal high-precise R/C clock( +3% ), +1% temperature drift (-40°C~+85°C) while +0.6% in normal temperature
(-20°C~+65"C). External expensive crysal can be completely removed.

Recommend to add decoupling capacitor C1(47pF) and C2(0.1uF) between Vcc and Gnd that can remove power
noise and improve the anti-interference ability.
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1.4.7 Pin Descriptions of STC15W201S series MCU

Pin Number
MNEMONIC SOP8 SOP16/ DESCRIPTION
DIP16
P10/ P1.0 common 1/O port PORT1[0]
RSTOUT LOW 15 RSTOUT LOW the pin o_utput low after power-on and during reset, which can be set to
- output high by software
P1.1 16 [common I/O port PORT1[1]
P1.2 common 1/O port PORT1[2]
P1.2/TO/ICMPO 1 TO External input of Timer/Counter 0
CMPO The output port of reslut compared by comparator
P1.3 2 [common I/O port PORT1[3]
P1.4 common 1/O port PORT1[5]
P1.4/TOCLKO 3 TO Clpck Output ' ' '
TOCLKO  |The pin can be configured for TOCLKO by setting INT_CLKO[0] bit
/TOCLKO
P1.5 4 |common 1/O port PORT1[5]
P3.0 common /O port PORT3[0]
RxD Receive Data Port of UART
—_— External interrupt 4, which only can ner n fallin .
P3.0/RXD/TNTA : o T xternal i tetupt ,wdlc 0 ylf_a be generated on falling edge
T2CLKO INT4 supports power-down waking-up
T2 Clock Output
T2CLKO  |The pin can be configured for T2CLKO by setting INT_CLKO[2] bit
/T2CLKO
P3.1 common 1/O port PORT3[1]
P3.1/TxDI/T2 6 10 TxD Transit Data Port of UART
T2 External input of Timer/Counter 2
P3.2 common 1/O port PORT3[2]
External interrupt 0, which both can be generated on rising and falling edge.
P3.2/INTO 7 11 INTO INTO only can generate interrupt on falling edge if ITO (TCON.0) is set to
1. And, INTO both can generate interrupt on rising and falling edge if 1TO
(TCON.0) is set to 0.
P3.3 common 1/O port PORT3([3]
External interrupt 1, which both can be generated on rising and falling edge.
P3.3/INT1 8 12 INT1 only can generate interrupt on falling edge if ITL (TCON.2) is set to
' INT1 1. And, INT1 both can generate interrupt on rising and falling edge if IT1
(TCON.2) is set to 0.
INT1 supports power-down waking-up
P3.6 common 1/O port PORT3][6]
363! ) 13 N External interrupt 2, which only can be generated on falling edge.
P3.6/INT2/RXD_ INT INT2 supports power-down waking-up
RxD_2 Receive Data Port of UART
P3.7 common 1/O port PORT3([7]
P3.7/NT3/TXD 2 14 f— External interrupt 3, which only can be generated on falling edge.
) xD_ INT3 INT3 supports power-down waking-up
TxD_2 Transit Data Port of UART
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Pin Number
MNEMONIC SOP8 SOP16/ DESCRIPTION
DIP16
P5.4 common I/O port PORT5[4]
RST Reset pin.
A high on this pin for at least two machine cycles will reset the device.
P5.4/RST/ 1 5 Master clock output; the output frequency can be MCLK/1, MCLK/2 and
MCLKO/CMP- MCLKO MCLK/4.

The master clock can either be internal R/C clock or the external input clock or
the external crystal oscillator.

CMP-  [Comparator negative input
P5.5 common 1/O port PORT5[5]

P5.5/CMP+ 3 7

CMP+  |Comparator positive input
Vce 2 6 |The positive pole of power
Gnd 4 8  |The negative pole of power, Gound
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1.5 General Overview of STC15W401AS series MCU
1.5.1 Introduction of STC15W401AS series MCU (In abundant supply)

STC15W401AS series MCU is a single-chip microcontroller based on a high performance 1T architecture
8051 CPU, which is produced by STC MCU Limited. It is a new generation of 8051 MCU of high speed, high
stability, wide voltage range, low power consumption and super strong anti-disturbance. Besides, STC15W401AS
series MCU is a MCU of super advanced encryption, because it adopts the ninth generation of STC encryption
technology. With the enhanced kernel, STC15W401AS series MCU is faster than a traditional 8051 in executing
instructions (about 8~12 times the rate of a traditional 8051 MCU), and has a fully compatible instruction set
with traditional 8051 series microcontroller. External expensive crystal can be removed by being integrated
internal high-precise R/C clock(#0.3%) with +1% temperature drift (-40°C~+85°C) while £0.6% in normal
temperature (-20°C~+65°C) and wide frenquency adjustable between 5MHz and 35MHz. External reset curcuit
also can be removed by being integrated internal highly reliable one with 16 levels optional threshold voltage of
reset. The STC15WA401AS series MCU retains all features of the traditional 8051. In addition, it has 3-channels
CCP/PCA/PWM, 8-channels and 10-hits A/D Converter(300 thousand times per sec.), a high-speed asynchronous
serial port----UART( can be regarded as 3 serial ports by shifting among 3 groups of pins) and a high-speed
synchronous serial peripheral interface----SP1. STC15W401AS series MCU is usually used in communications
which need for serveral UARTS or electrical control or some occasion with strong disturbance.

In Keil C development environment, select the Intel 8052 to compiling and only contain < reg51.h > as head-
er file.

STC15 series MCU with super high-speed CPU core of STC-Y5 works 20% faster than STC early 1T series
(such as STC12/STC11/STC10 series) at same clock frequency.

» Enhanced 8051 Central Processing Unit, 1T, single clock per machine cycle, faster 8~12 times than the rate of
a traditional 8051.
» Operating voltage range: 5.5V ~ 2.4V.

e On-chip 4K/8K/10K/12K/13K/15.5K FLASH program memory with flexible ISP/IAP capability, can be
repeatedly erased more than 100 thousand times.

 on-chip 512 bytes SRAM: 256 byte scratch-pad RAM and 256 bytes of auxiliary RAM
» On-chip EEPROM with large capacity can be repeatedly erased more than 100 thousand times.
* ISP/IAP, In-System-Programming and In-Application-Programming , no need for programmer and emulator.

» 8 channels and 10 bits Analog-to-Digital Converter (ADC), the speed up to 300 thousand times per second, 3
channels PWM also can be used as 3 channels D/A Converter(DAC).

» 3 channels Capture/Compare uints(CCP/PCA/PWM)

---- can be used as 3 Times or 3 external Interrupts(can be generated on rising or falling edge) or 3 channels
D/A Converter.

» The high-speed pulse function of CCP/PCA can be utilized to to realize 3 channels 9 ~ 16 bit PWM (each
channel of which takes less than 0.6% system time)

» The clock output function of TO, T1 or T2 can be utilized to realize 8 ~ 16 bit PWM with a high degree of
accuracy (which takes less than 0.4% system time)

 Internal hghly reliable Reset with 16 levels optional threshold voltage of reset, external reset curcuit can be
completely removed
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Internal high- precise R/C clock(#£0.3%) with 1% temperature drift (-40°C~+85°C) while +0.6% (-20°C
~+65°C) in normal temperature and wide frenquency adjustable between 5MHz and 35MHz (5.5296MHz /
11.0592MHz / 22.1184MHz / 33.1776MHz)

No need external crystal and reset, and can output clock and low reset signal from MCU.
Operating frequency range: 0- 35MHz, is equivalent to traditional 8051:0~420MHz.
A high-speed asynchronous serial port----UART ( can be regarded as 3 serial ports by shifting among 3 groups
of pins):

UART(RxD/P3.0, TxD/P3.1) can be switched to (RxD_2/P3.6, TxD_2/P3.7),

also can be switched to (RxD_3/P1.6, TxD_3/P1.7).

A high-speed synchronous serial peripheral interface----SPI.
Support the function of Encryption Download (to protect your code from being intercepted).
Support the function of RS485 Control
Code protection for flash memory access, excellent noise immunity, very low power consumption

Power management mode: Slow-Down mode, Idle mode(all interrupt can wake up Idle mode), Stop/Power-
Down mode.

Timers which can wake up stop/power-down mode: have internal low-power special wake-up Timer.

Resource which can wake up stop/power-down mode are: INTO/P3.2, INT1/P3.3 (INTO/INT1, may be
generated on both rising and falling edges),
INT2/P3.6, INT3/P3.7, INT4/P3.0 (INT2
/INT3/INT4, only be generated on falling
edge); pins CCPO/CCP1/CCP2; pins RxD; pins
TO/T2(their falling edge can wake up if TO/T2
have been enabled before power-down mode,
but no interrupts can be generatetd); internal
low-power special wake-up Timer.

Five Timers/Counters, two 16-hit reloadable Timer/Counter(T0/T2, TO is compatible with Timer0 of traditional
8051), TO/T2 all can independently achieve external programmable clock output, 3 channels CCP/PWM/PCA
also can be used as three timers.

Programmable clock output function(output by dividing the frequency of the internal system clock or the
input clock of external pin):

The speed of external programmable clock output of 5V MCU is also not more than 13.5MHz, because the
output speed of I/O port of STC15 series 5V MCU is not more than 13.5MHz.

The speed of external programmable clock output of 3.3V MCU is also not more than 8MHz, because the
output speed of I/O port of STC15 series 3.3V MCU is not more than 8MHz.

(D The Programmable clock output of TO is on P3.5/TOCLKO (output by dividing the frequency of the internal
system clock or the input clock of external pin T0/P3.4)

(2 The Programmable clock output of T2 is on P3.0/T2CLKO (output by dividing the frequency of the internal
system clock or the input clock of external pin T2/P3.1)

Two timers/counters in above all can be output by dividing the frequency from 1 to 65536.

(® The Programmable clock output of master clock is on P5.4/SysCIkO, and its frequency can be divided into
SysClk/1, SysCIk/2, SysClk/4.
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The master clock can either be internal R/C clock or the external input clock or the external crystal
oscillator.

SysClIk is the frequency of master clock. SysCIKO is the output of master clock.
Comparator, which support comparing by external pin CMP+ and CMP- or internal reference voltage and
generating output signal (its polarity can be configured) on CMPO pin can be used as 1 channel ADC or
brownout detect function.

One 15 bits Watch-Dog-Timer with 8-bit pre-scaler (one-time-enabled)

advanced instruction set, which is fully compatible with traditional 8051 MCU, have hardware multiplication /
division command.

26/18/14 common 1/O ports are available, their mode is quasi_bidirectional/weak pull-up (traditional 8051
1/0 ports mode) after reset, and can be set to four modes: quasi_bidirectional/weak pull-up, strong push-pull/
strong pull-up, input-only/high-impedance and open drain.

the driving ability of each 1/0 port can be up to 20mA, but the current of the whole chip don’t exceed this
maximum 90mA.

If 1/0 ports are not enough, it can be extended by connecting a 74HC595(reference price: RMB 0.15 yuan).

Besides, cascading several chips also can extend to dozens of 1/0 ports.

Package: SOP28, TSSOP28 (6.4mm x 9.7mm), QFN28 (5mm x 5mm), SKDIP28, SOP20, DIP20,
TSSOP20(6.5mm x 6.5mm), SOP16, DIP16.

All products are baked 8 hours in high-temperature 175°C after be packaged, Manufacture guarantee good

quality.

In Keil C development environment, select the Intel 8052 to compiling and only contain < reg51.h > as header

file.
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1.5.2 Block diagram of STC15W401AS series

The internal structure of STC15W401AS series MCU is shown in the block diagram below. STC15W401AS
series MCU includes central processor unit(CPU), program memory (Flash), data memory(SRAM), Timers/
Counters, power-down wake-up Timer, 1/0 ports, high-speed A/D converter(ADC), Comparator, Watchdog, high-
speed asynchronous serial communication ports---UART, CCP/PWM/PCA, a group of high-speed synchronous
serial peripheral interface (SPI), internal high- precise R/C clock, internal hghly reliable Reset and so on.
STC15W401AS series MCU almost includes all of the modules required in data acquisition and control, and can
be regarded as an on-chip system (SysTem Chip or SysTem on Chip, abbreviated as STC, this is the name origin
of Hongjing technology STC Limited).

AUXRAM || RAMADDR RAM
B Register 256 Bytes Register . 256 Bytes

U

Program Memory
II :: (Flash) 4 ~ 15.5K
Stack l
Pointer
| ISP/IAP

TMP2 | | TMP1| Timer/Counter 0 K=

Address

- $ Generator
Timer/Counter 2 K= {}

| Program Counter
Enhanced = i\ (PC)

Comparator PSW WDT UART1
)| CCP/PCA/PWM
internal hghly reliable Reset

(16 levels optional threshold II II &) SPI

voltage of reset) .| Power-Down Wake-up

Control Port 2,3,5 LN Special Timer
Unit Portl Latch Latch
II /ADC II
xTAL1 T xTAL2 rtion Port 235
ort 1 Driver Driver
= 2
) ) ) 7 P10~PL7 P2 P3P
internal high-precise R/C clock(0.3%) P1.0~P1.7 P3,P5

=+ 1% temperature drift(-40°C~+85°C) while
+0.6% in normal temperature (-20°C~+65C)

STC15WA401AS series Block Diagram
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1.5.3 Pin Configurations of STC15W401AS series MCU

All packages meet EU RoHS standards
CcP1_3/P2.6 ]
ccr_3/P2.7 [

CCP1/ADCO/P1.0 |:

CCPO/ADC1/P1.1 |:
CMPO/ECI/SS/IADC2/P1.2 |:
MOSI/ADC3/P1.3 ]

MISO/ADCA/PL.4 ]

SCLK/ADC5/P1.5 |:
SysCIkO_2/XTAL2/RxD_3/ADC6/P1.6 |:
XTALL/TxD_3/ADC7/P1.7 |:
CMP-/SysCIkO/RST/P5.4 |:

Vee [
8 channels of A/D Converter are cmP+/Ps.5 [
on P1. P1.x/ADCx means P1.x Gnd [}

82d1aMS/82d0SS.1/82d0S
suod O/1 92

CCP is abbreviation for Capture, Compare, PWM
[ 1p25/CCPO_3
[ 1P2.4/ECI_3/SS_2
[ 1P2.3/MOSI_2
[ 1P2.2/MISO_2
[ P2.1/SCLK 2
[ 1P2.0/RSTOUT_LOW
[~1P3.7/INT3/TXD_2/CCP2/CCP2_2
[ 1P3.6/INT2/RxD_2/CCP1_2
[ 1P3.5/TOCLKO/CCPO_2
[ 1P3.4/TONECI 2
[ 1P3.3/INTL

P3.2/INTO
P3.1/TxD/T2

P3.0/RxD/INT4/T2CLKO

can be used as A/D conversion
channel in the pin map.

SysCIkO is the output of master
clock whose frequency can be
divided into SysClk/1, SysClk/2,
SysClk/4

The master clock can either be
internal R/C clock or the external
input clock or the external crystal
oscillator. SysCIKk is the frequency

SOP28/SKDIP28

The speed of external programmable
clock output of 5V MCU is also not
more than 13.5MHz, because the output
speed of 1/0 port of STC15 series 5V
MCU is not more than 13.5MHz.

The speed of external programmable
clock output of 3.3V MCU is also not
more than 8MHz, because the output
speed of 1/0 port of STC15 series 3.3V
MCU is not more than 8MHz.

of master clock. MOSI_2/P2.3022

SS_2/ECI_3/P2.4c=23
CCPO_3/P2.5C]24
CCP1_3/P2.6]25
CCP2_3/P2.7]26

CCP1/ADCO/P1.0]27
CCPO/ADC1/P1.1]28

21 FP2.2/MISO_2

20 [P2.1/SCLK_2

19 P2.0/RSTOUT_LOW

18 FaP3.7/INT3/TxD_2/CCP2/CCP2_2
17 F3P3.6/INT2/RxD_2/CCP1_2

16 FAP3.5/TOCLKO/CCPO_2

15 aP3.4/TO//ECI_2

14[aP3.3/INTL
13 P3.2/INTO
12 2P3.1/TXDIT2
11 3 P3.0/RxD/INT4/T2CLKO
10 =3 Gnd

9 CMP+/P5.5

83 Vce

Recommend UART1 on [P3.6/RxD_2, P3.7/TxD_2]
or [P1.6/RXD_3/XTAL2, P1.7/TxD_3/XTAL1]

ADC2/P1.21
ADC3/P1.32
ADC4/P1.43
/ADC5/P1.5—]4
ADC6/P1.6 .5
ADC7/P1.7C6
CMP-/SysCIKO/RST/P5.4 {7

XTALL/TXD_3

MISO.
SCLK

MOSI.
2/XTAL2/RxD_3,

CMPO/ECI/SS

SysCIkO,

TOCLKO refers to the programmable clock output of Timer/Counter 0
(output by dividing the frequency of the internal system clock or the input clock of external pin T0/P3.4);

T2CLKO refers to the programmable clock output of Timer/Counter 2
(output by dividing the frequency of the internal system clock or the input clock of external pin T2/P3.1);

In addition to programmable output on the internal system clock, TOCLKO/T2CLKO also can be used as divider by dividing the
frequency of the internal system clock or the input clock of external pin TO/T2.
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/
CMPO/ECI/SS/IADC2/P1.2[]1 201 P1.1/ADC1/CCPO
MOsI/ADC3/P1.3[]2 8 19 [1P1.0/ADCO/CCP1
MISO/ADC4/P1.4[] 3 9 18 [1P3.7/INT3/TXD_2/CCP2/CCP2_2
SCLK/ADC5/P1.5[ ] 4 g 5% 17[_1P3.6/INT2/RxD_2/CCP1_2
SysCIkO_2/XTAL2/RxD_3/ADC6/P1.6 |5 = 8 16 [__]P3.5/TOCLKO/CCPO_2
XTALL/TxD_3/ADC7/P1.7[]6 5 g 15[_1P3.4/TO/ECI_2 SysCIKO is the output of master
CMP-/SysCIKO/RST/P5.4[]7 ; 2 14[1P3.3/INTL clock whose frequency can be
vee[]8 8 13 1P3.2/INTO divided into SysClk/1, SysCIk/2,
CMP+/P5.5[ ]9 3 12[]P3.1/TxDIT2 SysClk/4
Gnd[J10 © 11 [ P3.0/RXD/INT4/T2CLKO i
The master clock can either be

SOP20/DIP20/TSSOP20

internal R/C clock or the external
input clock or the external crystal

A oscillator. SysCIKk is the frequency
CMPO/ECI/SSIADC2/PL2[]1 16[JP1.L/ADC1/CCPO of master clock.
MOSI/ADC3/P1.3[]2 » 15 :Pl.OIEO/CCPl
MISO/ADCHPLA[ |3 O 12 14 [ 1P3.7/INT3/TXD_2/CCP2/CCP2_2
SCLK/ADCSIPLS[J4 1S = 13[_1P3.6/INT2/RXD_2/CCP1_2
CMP-/SysCIkO/RST/P5.4[_]5 % _g) 12[JP3.3/INT1
vee[J6 % 11[_]P3.2/INTO
cmp+Pss[]7 &5 @ 10[JP3.UTXD/T2
Gnd[—]s 9[_1P3.0/RXD/INTA/T2CLKO

Recommend UART1 on [P3.6/RxD_2, P3.7/TxD_2]
or [P1.6/RXD_3/XTAL2, P1.7/TxD_3/XTAL1]

SOP16/DIP16

Mnemonic| Add Name 7 6 5 4 3 2 1 0 Reset
Value
AUXRL | ol Awdliary | o o | g1 50 |cep si|cep so SPI_S0 00X0,X00x
P_SW1 register 1 - - - - -
CLK_DIV] gy | Clock Division |\, s1|mcko_so| ADRJ | Tx_Rx |McLKo 2|cLks2|cLks1|cLiso|0000,0000
(PCON2) register

UART1/S1 can be switched in 3 groups of pins by selecting the control bits S1_S0 and S1_S1.

S1 S1 | S1.SO [UART1/S1 can be switched between P1 and P3
0 UART1/S1 on [P3.0/RXD,P3.1/TxD]
UART1/S1 on [P3.6/RXxD_2,P3.7/TxD_2]
1 0 UART1/S1 on [P1.6/RXxD_3/XTAL2,P1.7/TxD_3/XTAL1]
when UART1 is on P1, please using internal R/C clock.
1 1 Invalid

Recommed UART1 o

n [P3.6/RXD_2, P3.7/TxD_2] or [P1.6/RxD_3/XTAL2, P1.7/TxD_3/XTALL].

CCP can be switched

in 3 groups of pins by selecting the control bits CCP_S1 and CCP_SO0.

CCP_S1 [ CCP_SO0 |CCP can be switched in P1 and P3
0 0 CCPon [P1.2/ECI,P1.1/CCPO0,P1.0/CCP1,P3.7/CCP2]
0 1 CCPon [P3.4/ECI_2,P3.5/CCP0_2,P3.6/CCP1_2,P3.7/CCP2_2]
1 0 CCP on [P2.4/ECI_3,P2.5/CCP0_3,P2.6/CCP1_3,P2.7/CCP2_3]
1 1 Invalid
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Mnemonic|Add Name 7 6 5 4 3 2 1 0 Reset
Value
AUXRL | pop|  Audliary | o) o1 | 150 |cep silcep s SPI_SO 00X0,X00x
P_Swi1 register 1
CLK_DIV Clock Division
(PCON2) 97H register SysCKO_S1|SysCKO_S0| ADRJ | Tx_Rx |SysCIkO_2[CLKS2|CLKS1|{CLKS0{0000,0000

SPI can be switched in 2 groups of pins by selecting the control bit SPI_SO
SP1_S0 [SPI can be switched in P1 and P2
0 SPI on [P1.2/SS,P1.3/MQSI,P1.4/MISO,P1.5/SCLK]
1 SPl on [P2.4/SS_2,P2.3/MOSI_2,P2.2/MISO_2,P2.1/SCLK_2]

the control bit of master clock output by dividing the frequency

SysCKO_S1] SysCKO_S0 (The master clock can either be internal R/C clock or the external input clock or the external crystal oscillator),

0 0 Master clock do not output external clock

Master clock output external clock, but its frequency do not be divided, and the output clock

0 ! frequency = SysClk / 1

Master clock output external clock, but its frequency is divided by 2, and the output clock
frequency = SysClk / 2

Master clock output external clock, but its frequency is divided by 4, and the output clock

! ! frequency = SysClk / 4

The master clock can either be internal R/C clock or the external input clock or the external crystal oscillator.
SysClk is the frequency of master clock.
STC15W401AS series MCU output master clock on SysCIkO/P5.4
SysCIkO_2: to select Master Clock output on where
0: Master Clock output on SysCIkO/P5.4
1: Master Clock output on SysCIkO_2/XTAL2/P1.6
The master clock can either be internal R/C clock or the external input clock or the external crystal oscillator.

ADRJ: the adjustment bit of ADC result
0: ADC_RESJ[7:0] store high 8-bit ADC result, ADC_RESL[1:0] store low 2-hit ADC result
1: ADC_RES[1:0] store high 2-bit ADC result, ADC_RESL[7:0] store low 8-bit ADC result

Tx_Rx: the set bit of relay and broadcast mode of UART1
0: UART1 works on normal mode
1: UART1 works on relay and broadcast mode, that to say output the input level state of RxD port to the
outside TxD pin in real time, namely the external output of TxD pin can reflect the input level state of RxD
port.

the RxD and TxD of UARTL1 can be switched in 3 groups of pins: [RxD/P3.0, TxD/P3.1];

[RxD_2/P3.6, TxD_2/P3.7];
[RxD_3/P1.6, TXD_3/P1.7].

74



STC15series MCU Data Sheet

Mnemonic [ Add Name 7 6 5 4 3 2 1 0 Reset Value
CLK DIV oy ;| Clock Division |y 5 s11mcko_so| ADR3 |Tx_Rx|McLko 2|cLksz|cLksi|cLkso| 0000,0000
(PCON2) register
the control bit of system clock
CLKS2 | CLKS1 | CLKSO |[(System clock refers to the master clock that has been divided frequency, which is offered to
CPU, UARTSs, SPI, Timers, CCP/PWM/PCA and A/D Converter)

0 0 0 Master clock frequency/1, No division

0 0 1 Master clock frequency/2

0 1 0 Master clock frequency/4

0 1 1 Master clock frequency/8

1 0 0 Master clock frequency/16

1 0 1 Master clock frequency/32

1 1 0 Master clock frequency/64

1 1 1 Master clock frequency/128

The master clock can either be internal R/C clock or the external input clock or the external crystal oscillator.
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1.5.4 STC15WA401AS series Selection and Price Table

C All Packages
(0] Internal outout SOP28/TSSOP28/
. M| High- p Encryption SKDIP28/QFN28
Speical Internal . | clock
Type Operating M S|common| CCP | Power- | Standard PP Low- |W| reliable M and Download SOP20/DIP20/
Flash|SRAMI[A( ]| +. AID |A|P|EEP Reset | High- (to protect | RS485 TSSOP20
178051 Voltage (byte)| (byte) |R P| Timers | PCA| down | External 8-channel[R|T[ROM Voltage |D (with |Precise reset our code [Controll  SOP16/DIP16
MCU V) vee)) (oyt 1| TO/T2 |PWM]Wake-up|Interrupts| Detection|T| * . signal Y p -
T| ) AR optional | Clock from being Price of a part of
Timer T Interrupt| | " | from | t ted
threshold| My [ntercepte ) packages(RMB ¥)
0 voltage)
R SOP16|SOP20 SOP28]
STC15WA401AS series MCU Selection and Price Table
Note: 3 channels CCP/PCA/PWM also can be used as 3 Timers.
ISTC15W401AS| 2.4-55 | 1K | 512 |1|Y| 2 3-ch Y 5 10-bit [Y|1| 5K Y Y|16-level| Y Y Y Y
STC15W402AS| 2455 | 2K | 512 |1ly] 2 [3-ch| Y 5 10-bit [Y[1] 5K | Y |Y|16-level| Y | ¥ Y Y
ISTC15W404AS| 2.5-55 | 4K | 512 |1]Y| 2 3-ch Y 5 10-bit |Y]1] 9K Y Y|16-level| Y Y Y Y
ISTC15W408AS| 2.5-5.5 | 8K | 512 [1]Y| 2 3-ch Y 5 10-bit [Y|1| 5K Y |Y|16-level | Y Y Y Y
IAP15W413AS | 2555 | 13K | 512 [t 2 [3<en| v 5| 10bit |V|i[1ap| v |v[wedevel| ¥ | v % y | The program Flash in
user program area can
be used as EEPROM.
IRC15W415AS
(Usingextemal | o g5 55| 512 |1]y] 2 |3<h| v 5 | 10bit [Y|2]iap| v Y| Fixed | Y | Y N N | The program Flash in
crystal or internal user program area can
24MHz clock) be used as EEPROM.

Encryption Download :

please burn source code with encryption key onto MCU in the factory. Then, you can make a simple

update software just with one "update™ button by fisrtly using the fuction "encrytion download" and
then "release project" to update yourself code unabled to be intercepted when you need to upgrade your
code.

To provide customized IC services

Because the last 7 bytes of the program area is stored mandatorily the
contents of only global 1D, the program space the user can actually
use is 7 bytes smaller than the space shown in the selection table.

Conclusion : STC15W401AS series MCU have: Two16-bit relaodable Timers/Counters that are Timer/Counter 0 and Timer/
Counter 2; 3 channels CCP/PWM/PCA (can achieve 3 timers or 3 D/A converters again); special power-down
wake-up timer; 5 external interrupts INTO/INT1/INT2/INT3/INT4; a high-speed asynchronous serial port ----
UART; a high-speed synchronous serial peripheral interface ---- SPI; 8 channels and 10 bits high-speed A/D
converter; 1 Comparator; 1 data pointers ---- DPTR.

1.5.5 STC15W401AS series Package and Price Table

Type (Operating| Operating| Operating All Packages Price( RMB ¥)
1T8051 | Voltage |Frequency| Temprature |[SOP28/ TSSOP28/ SKDIP28/ QFN28/ SOP20/ DIP20/ TSSOP20/ SOP16/ DIP16
MCU (V) | (MHz) [(1 —Industrial) sOP28| TSSOP28[SKDIP28| QFN28|SOP20| TSSOP20| DIP20[SOP16] DIP16
STC15W401AS series MCU Package and Price Table
sTC15W401AS| 2555 | 35 [-400C ~+85C
STC15W402AS| 25-55 | 35 [|-40C ~+85C
STC15W404AS| 25-55 | 35 [|-40C ~+85¢C
STC15W401AS| 2555 | 35 [-400C ~+85C
IAPI5WA413AS | 25-55 | 35  [-40°C ~ +85C
IRCI5W415AS | 2555 | 35 |-40°C ~ +85C
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1.5.6 Naming rules of STC15W401AS series MCU

XXX 15 x 4 xx XX - 35 X - XXXXX XX
| Pin Number
e.9.28, 20,16
Package type

e.g. SOP, SKDIP, DIP, TSSOP, QFN

Temperature range
I : Industrial, -40°C-85C
C : Commercial, 0°C-70C

Operating frequency
35 : Up to 35MHz

AS: 1 UARTSs (can be used simultaneously),
SPI,
Internal EEPROM,
A/D Converter(PWM also can be used as DAC),
CCP/PWM/PCA

Program space, e.g.
04:4KB 08:8KB 10:10KB 12:12KB 13:13KB 15:15.5KB etc.

SRAM: 128x4 =512 bytes

Operating Voltage
W :55V~25V

STC 1T 8051 MCU,
Speed is 8~12 times faster than the traditional 8051 in the same working frequency

STC : The program Flash in user program area can not be used as EEPROM., but there
are special EEPROM.

IAP : The program Flash in user program area can be used as EEPROM.

IRC : The program Flash in user program area can be used as EEPROM, and to use
external crystal or internal 24MHz clock
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1.5.7 Application Circuit Diagram for ISP of STC15W401AS series MCU
1.5.7.1 Application Circuit Diagram for ISP using RS-232 Converter

System Power This part of the circuit
(can be from USB port of PC) T has nothing to do with
[L]rr27aDC2IsSIECICMPO CCPO/ADC1/PL.1 the ISP downloads
Vin [2"P1.3iaDC3/MOsI CCP1/ADCO/PL.0
[37]pra/ADCamiso CCP2_2/CCP2/TXD_2/INT3/P3.7 vee
Power Onk>< [Z]prsaDCs/sCLK CCP1_2/RxD_2/INT2/P3.6
WL [E_]P1.6/ADC6/RXD_3/XTAL2ISysCIKO_2  CCPO_2/TOCLKO/P3.5
the line width 6_| P1.7/ADCT/TxD_3/XTAL1 ECI_2/T0/P3.4 2 R
Ve rggyfseot:rnﬂlly [Z_]Ps.4rsTisyscikorchvp- INT1/P3.3 10K 10K
8 |Vee INTO/P3.2
47% 0_1(;2}:_ [ rssicvip+ T2TXDP3.L[12 —
‘L—T—q_—T—_q—@ Gnd T2CLKO/INT4/RXD/P3.0 [ 11 }
the line width
= may be only

100 ~ 200mil Circuit diagram for ISP of STC MCU, STC RS-232 Converter
Vce
ﬁ STC3232,STC232,MAX232,SP232 PC COM

0IpF
1]ci+ Vee [Tl P> Vee 2

OluF Z v+ Gnd [1Gnd .
3 >

oL T10UT EPC_RXD(COM Pin2)

PC_TxD(COM Pin3)

—1a]ca+ RLIN
mpFT_E . riouT [ MCU_RXD(P3.0)
o v T [ MCU_TxD(P3.1)

M T20UT  T2IN

]
[E]raiNn  R20UT[T]

Please power on the target MCU after press
down the button "Download/Program" on
STC-ISP.exe when burning code to MCU.

Internal hghly reliable Reset, External reset circuit can be completely removed.

P5.4/RST/MCLKO pin factory defaults to the 1/0 port, which can be set as RST reset pin(active high) through the
STC-ISP programmer.

Internal high-precise R/C clock( £3% ), +1% temperature drift (-40°C~+85°C) while £0.6% in normal temperature
(-20°C~+65"C). External expensive crysal can be completely removed.

Recommend to add decoupling capacitor C1(47uF) and C2(0.1uF) between Vcc and Gnd that can remove power
noise and improve the anti-interference ability.
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1.5.7.2 Application Circuit Diagram for ISP using USB Chip PL-2303SA to convert Serial Port

System Power/USB +5V

(from USB port of PC) This part of the circuit
yAN < has nothing to do with
[]P1.2iapc2s88ECHCMPO CCPO/ADC1/PL.1 the ISP downloads
Vin 2 ]r1.3iaDC3/MOs! CCP1/ADCO/P1.0
Power On [E]r1.4iancamiso CCP2_2/CCP2/TXD_2/INT3/P3.7 Vce
(‘>< [2]p15aDCs/8CLK CCP1_2/RxD_2/INT2/P3.6
o) [Z_|P1.6/ADC6/RXD_3/XTAL2/SysCIKO_2  CCPO_2/TOCLKO/P3.5
the line width [_6_| P1.7/ADC7/TXD_3/XTALL ECI_2/TO/P3.4 N 1}4—
may be only _
Ve 30 - somil ] Ps.4/rsTIsyscIkoicvp INT1/P3.3 10K 10K
8 |vce INTO/P3.2
c2
47% 0.01F [ ps.sicmp+ T2/TxDIP3.1 [ 12—
10| Gnd T2CLKO/INTA/RXD/P3.0 [ 11 }
the line width may be
= only 100 ~ 200mil
The resistor and diode are to avoid
USB device to power the target MCU Isolated DiodeIN5817/1IN5819 (RMB ¥ 0.028 )
300€ 5/ Circuit diagram for ISP of STC MCU
USB convert Serial Port I
Please power on the target MCU after press 0.1uFo= ==10uF TOAluF
down the button Dow_nload/Program on GND vo_33 [ V0 33V g 45y
STC-ISP.exe when burning code to MCU. XD voD_5 [77} .
270 1
—[3]VvDD_325 DM [Z8-— [,]1-5K D2
270
RxD DP [} . Dt j
"5
i— PL-2303SA im
SOP8 USB-Micro

Internal hghly reliable Reset, External reset circuit can be completely removed.

P5.4/RST/MCLKO pin factory defaults to the 1/0 port, which can be set as RST reset pin(active high) through the
STC-ISP programmer.

Internal high-precise R/C clock( £3% ), +1% temperature drift (-40°C~+85°C) while £0.6% in normal temperature
(-20°C~+65°C). External expensive crysal can be completely removed.

Recommend to add decoupling capacitor C1(47pF) and C2(0.1uF) between Vcc and Gnd that can remove power
noise and improve the anti-interference ability.
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1.5.7.3 Application Circuit Diagram for ISP using USB Chip PL-2303HXD / PL-2303HX to convert Serial Port

System Power/USB +5V

This part of the circuit

(from USB port of PC) Y has nothing to do with
A []r1.2/aDC2SS/ECICMPO CCPO/ADCL/P1.1 the ISP downloads
Vin [2"P1.3iaDC3/MOsI CCP1/ADCO/P1.0
Power On [EP1.4iancamiso CCP2_2/CCP2/TxD_2/INT3/P3.7 Vee
§>< [Zr1siAaDC5/5CLK CCP1_2/RxD_2/INT2/P3.6
lo) =] P1.6/ADC6/RXD_3/XTAL2/SysCIkO_2  CCPO_2/TOCLKO/P3.5
the line width [6_|PL.7/ADC7/TXD_3/XTALL ECI_2/TO/P3.4 3 Yt
may be only _
Vee 30~ somil [Z]Ps.4rsTisyscikorcvp INTL/P3.3 10K L0k
8 |Vee INTO/P3.2
c1 Cc2
a7F 0.01uF | 9 | P5.5/CMP+ T2/TxD/P3.1| 12 : &
10]Gnd T2CLKO/INTA/RXD/P3.0 [ 1L }
the line width may be
= only 100 ~ 200mil
The resistor and diode are to avoid o Do INES LT INSe1 (RVIB ¥ 0028
USB device to power the target MCU solated Diode ( 028)
Circuit diagram for ISP of STC MCU
USB convert Serial Port 20pF
Please power on the target MCU after press
down the button “Download/Program” on ™o RSERVED B~ L "
STC-ISP.exe when burning code to MCU. DTR_N NC
VO _3.3V[Z]RTS_N TEST 22pF
VDD_325 GND It
RxD NC
RN GP1
I—{TcenD GPO
NC NC [ZL
VO_33V 2L I
47K [T]DsR_N VDD_5 " USB +5V
— DCD_N RESET_N —3— 0.1uF 10pF
CTS_N GND
- 0.1uF USB +5V
SHTD_N VO_33 VO_3.3V 'l'_
27Q 1
GP2 DM —— []15K o 3
270 D+ 3
GP3 DP 2
5|
PL-2303HXD-SSOP28 [ .
= USB-Micro

PL-2303HX-SSOP28

Internal hghly reliable Reset, External reset circuit can be completely removed.

P5.4/RST/MCLKO pin factory defaults to the 1/0 port, which can be set as RST reset pin(active high) through the

STC-ISP programmer.

Internal high-precise R/C clock( +3% ), +1% temperature drift (-40°C~+85°C) while +0.6% in normal temperature
(-20°C~+65C). External expensive crysal can be completely removed.

Recommend to add decoupling capacitor C1(47pF) and C2(0.1uF) between Vcc and Gnd that can remove power
noise and improve the anti-interference ability.
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1.5.8 Pin Descriptions of STC15W401AS series MCU

Pin Number
MNEMONIC |_S9P28 SOP20 155p16 DESCRIPTION
TSSOP28|QFN28| DIP20 DIP16
SKDIP28 TSSOP20
P1.0 common I/O port PORT1[0]
P1.0/ADCO/ ADCO |ADC input channel-0
CCP1 3 27 19 15 Capture of external signal(measure frequency or be used
CCP1 [as external interrupts). high-speed Pulse and Pulse-
Width Modulation output channel-1
P1.1 common I/O port PORT1[1]
P11/ADC/ ADC1 |ADC input channel-1
CCPO 4 28 20 16 Capture of external signal(measure frequency or be used
CCPO |as external interrupts). high-speed Pulse and Pulse-
Width Modulation output channel-0
P1.2 common I/O port PORT1[2]
ADC2 |ADC input channel-2
P1.2/ADC2/SS/ 5 1 n 1 ss tSIave selection signal of synchronous serial peripheral
ECI/CMPO interface----SPI
ECI External pulse input pin of CCP/PCA counter
CMPO  [The output port of reslut compared by comparator
P1.3 common I/O port PORT1[3]
Pl'sﬂlgglcs/ 6 2 2 2 ADC3 |ADC input channel-3
MOSI  |Master Output Slave Input of SPI
P1.4 common I/O port PORT1[4]
Pl'fﬂl'g%clu 7 3 3 3 ADC4 |ADC input channel-4
MISO  |Master lutput Slave Onput of SPI
P1.5 common I/O port PORT1[5]
P1.5/ADC5/ ADC5 |ADC input channel-5
SCLK 8 ! ! ! Clock Signal of synchronous serial peripheral interface-
SCLK | gp, 9 Y perip
P1.6  [common I/O port PORT1[6]
ADC6 |ADC input channel-6
RxD_3 [Receive Data Port of UART
P1.6/ADC6/ Output from the inverting amplifier of internal clock
RxD 3/XTAL2/ 9 5 5 XTAL2 |circuit. This pin should be floated when an external
Sy;CIkO_z oscillator is used.
Master clock output; the output frequency can be
SysClko_2 '?'ﬁsecr:;/slt'erSZIS(S:cIII:/CZainSiti::cti:akilﬁiernal R/C clock or the
external input clock or the external crystal oscillator.
P1.7 common 1/O port PORT1[7]
ADC7 |ADC input channel-7
P1.7/ADC7/ 10 6 6 TxD_3 |Transit Data Port of UART
TXD_3/XTALL Input to the inverting oscillator amplifier of internal
XTALL |clock circuit. Receives the external oscillator signal
when an external oscillator is used.
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Pin Number
MNEMONIC |_SOP28 SOP20 15p16 DESCRIPTION
TSSOP28|QFN28| DIP20 DIP16
SKDIP28 TSSOP20
P2 0/ P2.0 common 1/O port PORT2[0]
RSTOU"F_LOW 23 19 RSTOUT LOw |the pin output low after power-on and during reset,
- which can be set to output high by software
P2.1 common 1/O port PORT2[1]
P2.1/SCLK_2 24 20 Clock Signal of synchronous serial peripheral
SCLK_2 h
= interface----SPI
p2.2 common I/O port PORT2[2]
P2.2/MI1SO_2 25 21
- MISO_2 Master lutput Slave Onput of SPI
P2.3 common 1/O port PORT2[3]
P2.3/MOSI_2 26 22
- MOSI_2 Master Output Slave Input of SPI
p2.4 common /O port PORT2[4]
P2.4/ECI_3/SS_2 97 23 ECI_3 External puI.se ln_put pin of CCP/PCA cou_nter
Slave selection signal of synchronous serial
SS 2 ) .
peripheral interface----SPI
P2.5 common 1/O port PORT2[5]
P2.5/CCPO_3 28 24 Capture of exterr_lal signal(mea_sure frequency or be
CCP0_3 used as external interrupts). high-speed Pulse and
Pulse-Width Modulation output channel-0
P2.6 common I/O port PORT2[6]
P2 6/CCP1 3 1 25 Capture of exterr_lal signal(mea§ure frequency or be
- CCP1_3 used as external interrupts). high-speed Pulse and
Pulse-Width Modulation output channel-1
p2.7 common I/O port PORT2[7]
P2.7/CCP2_3 2 26 Capture of exterr_1a| signal(mea_sure frequency or be
CccpP2_3 used as external interrupts). high-speed Pulse and
Pulse-Width Modulation output channel-2
P3.0 common /O port PORT3[0]
RxD Receive Data Port of UART1
External interrupt 4, which only can be generated
P3.0/RXD/INT4 15 11 1 9 INT4 on falling edge.

[T2CLKO /INT4 supports power-down waking-up

T2 Clock Output
T2CLKO The pin can be configured for T2CLKO by setting

INT_CLKO[2] bit /T2CLKO

P3.1 common 1/O port PORT3[1]

P3.1/TxDIT2 16 12 12 10 TxD Transit Data Port of UART1

T2 External input of Timer/Counter 2

P3.2 common /O port PORT3[2]
External interrupt 0, which both can be generated
on rising and falling edge.

P3.2/INTO 17 13 13 11 INTO INTO only can generate interrupt on falling edge
if ITO (TCON.O) is set to 1. And, INTO both can
generate interrupt on rising and falling edge if ITO
(TCON.0) is set to 0.
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Pin Number
SOP28 SOP20
MNEMONIC TSSOP28 [QFN28| DIP20 SD(I)PPllg DESCRIPTION
SKDIP28 TSSOP20
P3.3 |common I/O port PORT3[3]
External interrupt 1, which both can be generated on rising
and falling edge.
P3.3/INT1 18 14 14 12 INTL INT1 only can generate interrupt on falling edge if IT1
(TCON.2) is setto 1. And, INT1 both can generate interrupt
on rising and falling edge if IT1 (TCON.2) is set to 0.
INT1 supports power-down waking-up
P3.4 |common I/O port PORT3[4]
P3.4/TO/ECI_2 19 15 15 TO |External input of Timer/Counter O
ECI_2 |External pulse input pin of CCP/PCA counter
P3.5 [common I/O port PORT3[5]
TO Clock Output
TOCLKO|The pin can be configured for TOCLKO by settin
PSSITOCLKON | 5 | 16 | 16 INT CLKO[O] bit /TOCL KO Y
CCPO_2 -
Capture of external signal(measure frequency or be used
CCPOQ_2]as external interrupts). high-speed Pulse and Pulse-Width
Modulation output channel-0
P3.6 [common I/O port PORT3[6]
External interrupt 2, which only can be generated on falling
L INT2 |edge.
P3.6/INT2/RXD_2 21 17 17 13 /INT2 supports power-down waking-up
/CCP1_2 RxD_2 |Receive Data Port of UART1
Capture of external signal(measure frequency or be used
CCP1_2]as external interrupts). high-speed Pulse and Pulse-Width
Modulation output channel-1
P3.7 [common I/O port PORT3[7]
External interrupt 3, which only can be generated on falling
INT3 [edge.
INT3 supports power-down waking-up
P3.7/INT3/TXD 2/ ” . TxD_2 |Transit Data Port of QART
CCP2ICCP2 2 8 18 14 Capture of external signal(measure frequency or be used
- CCP2 |as external interrupts). high-speed Pulse and Pulse-Width
Modulation output channel-2
Capture of external signal(measure frequency or be used
CCP2_2]as external interrupts). high-speed Pulse and Pulse-Width
Modulation output channel-2
P5.4 |common I/O port PORT5[4]
Reset pin.
RST |A high on this pin for at least two machine cycles will reset
the device.
s PS.4/RST/ 11 7 7 5 Master clock output; the output frequency can be SysCIk/1,
ysCIkO/CMP-
SysCIkO SysClk/2 and SysClk/4. _ _
The master clock can either be internal R/C clock or the
external input clock or the external crystal oscillator.
CMP- |Comparator negative input
P5.5 [common I/O port PORT5[5]
P5.5/CMP+ 13 o o ! CMP+ |Comparator positive input
Vce 12 8 8 6 |The positive pole of power
Gnd 14 10 10 8 |The negative pole of power, Gound
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1.6 General Overview of STC15W404S series MCU
1.6.1 Introduction of STC15W404S series MCU (In abundant supply)

STC15W404S series MCU is a single-chip microcontroller based on a high performance 1T architecture
8051 CPU, which is produced by STC MCU Limited. It is a new generation of 8051 MCU of high speed, high
stability, wide voltage range, low power consumption and super strong anti-disturbance. Besides, STC15W404S
series MCU is a MCU of super advanced encryption, because it adopts the ninth generation of STC encryption
technology. With the enhanced kernel, STC15W404S series MCU is faster than a traditional 8051 in executing
instructions (about 8~12 times the rate of a traditional 8051 MCU), and has a fully compatible instruction set
with traditional 8051 series microcontroller. External expensive crystal can be removed by being integrated
internal high-precise R/C clock(+0.3%) with £ 1% temperature drift (-40°C~+85°C) while £0.6% in normal
temperature (-20°C~+65°C) and wide frenquency adjustable between 5MHz and 35MHz. External reset curcuit
also can be removed by being integrated internal highly reliable one with 16 levels optional threshold voltage of
reset. The STC15W404S series MCU retains all features of the traditional 8051. In addition, it has three Timers/
Counters, dual DPTR and a high-speed asynchronous serial port----UART( can be regarded as 3 serial ports by
shifting among 3 groups of pins) and a high-speed synchronous serial peripheral interface----SPl. STC15W404S
series MCU is usually used in serial communication or electrical control or some occasion with strong distur-
bance.

In Keil C development environment, select the Intel 8052 to compiling and only contain < reg51.h > as head-
er file.

STC15 series MCU with super high-speed CPU core of STC-Y5 works 20% faster than STC early 1T series
(such as STC12/STC11/STC10 series) at same clock frequency.

» Enhanced 8051 Central Processing Unit, 1T, single clock per machine cycle, faster 8~12 times than the rate of
a traditional 8051.

» Operating voltage range: 5.5V ~2.5V.
e On-chip 4K / 8K / 10K / 13K / 15.5K FLASH program memory with flexible ISP/IAP capability, can be
repeatedly erased more than 100 thousand times.

» on-chip 512 bytes SRAM: 256 byte scratch-pad RAM and 256 bytes of auxiliary RAM

» Be capable of addressing up to 64K byte of external RAM

e On-chip EEPROM with large capacity can be repeatedly erased more than 100 thousand times.

» Dual Data Pointer (DPTR) to speed up data movement

* ISP/IAP, In-System-Programming and In-Application-Programming , no need for programmer and emulator.

» Internal hghly reliable Reset with 16 levels optional threshold voltage of reset, external reset curcuit can be
completely removed

 Internal high- precise R/C clock(+0.3%) with +1% temperature drift (-40°C~+85°C) while +0.6% (-20°C
~+65°C) in normal temperature and wide frenquency adjustable between 5MHz and 35MHz (5.5296MHz /
11.0592MHz / 22.1184MHz / 33.1776MHz)

» No need external crystal and reset, and can output clock and low reset signal from MCU.
» Operating frequency range: 5- 35MHz, is equivalent to traditional 8051:60~420MHz.
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A high-speed asynchronous serial port----UART( can be used simultaneously and regarded as 3 serial ports
by shifting among 3 groups of pins):
UART1(RxD/P3.0, TxD/P3.1) can be switched to (RxD_2/P3.6, TxD_2/P3.7),
also can be switched to (RxD_3/P1.6, TxD_3/P1.7).

A high-speed synchronous serial peripheral interface----SPI.

Support the function of Encryption Download (to protect your code from being intercepted).
Support the function of RS485 Control

Code protection for flash memory access, excellent noise immunity, very low power consumption

Power management mode: Slow-Down mode, Idle mode(all interrupt can wake up Idle mode), Stop/Power-
Down mode.

Timers which can wake up stop/power-down mode: have internal low-power special wake-up Timer.

Resource which can wake up stop/power-down mode are: INTO/P3.2, INT1/P3.3 (INTO/INT1, may be
generated on both rising and falling edges),
INT2/P3.6, INT3/P3.7, INT4/P3.0 (INT2
/INT3/INT4, only be generated on falling
edge); pins RxD; pins TO/T1/T2(their falling
edge can wake up if TO/T1/T2 have been
enabled before power-down mode, but no
interrupts can be generatetd); internal low-
power special wake-up Timer.

threee 16-bit reloadable Timers/Counters(T0/T1/T2, TO and T1 are compatible with Timer0/Timerl of
traditional 8051), TO/T1/T2 all can independently achieve external programmable clock output (3 channels).

Programmable clock output function(output by dividing the frequency of the internal system clock or the
input clock of external pin):

The speed of external programmable clock output of 5V MCU is also not more than 13.5MHz, because the
output speed of 1/0 port of STC15 series 5V MCU is not more than 13.5MHz.

The speed of external programmable clock output of 3.3V MCU is also not more than 8MHz, because the
output speed of I/O port of STC15 series 3.3V MCU is not more than 8MHz.

(D The Programmable clock output of TO is on P3.5/TOCLKO (output by dividing the frequency of the internal
system clock or the input clock of external pin T0/P3.4)

@ The Programmable clock output of T1 is on P3.4/T1CLKO (output by dividing the frequency of the internal
system clock or the input clock of external pin T1/P3.5)

® The Programmable clock output of T2 is on P3.0/T2CLKO (output by dividing the frequency of the internal
system clock or the input clock of external pin T2/P3.1)

Three timers/counters in above all can be output by dividing the frequency from 1 to 65536.

@ The Programmable clock output of master clock is on P5.4/MCLKO or P1.6/XTAL2/MCLKO 2, and its
frequency can be divided into MCLK/1, MCLK/2, MCLK/4.

The master clock can either be internal R/C clock or the external input clock or the external crystal
oscillator.

MCLK is the frequency of master clock. MCLKO is the output of master clock.

It is on MCLKO/P3.4 that the Programmable clock output of master clock of STC15 series 8-pin MCU
(such as STC15F101W series). However, it is on MCLKO/P5.4 that the Programmable clock output of master
clock of other STC15 series MCU including 16-pin or more than 16-pin MCU(such as STC15F2K60S2,
STC15W4K32S4 and so on)
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Comparator, which support comparing by external pin CMP+ and CMP- or internal reference voltage and
generating output signal (its polarity can be configured) on CMPO pin can be used as 1 channel ADC or
brownout detect function.

One 15 bits Watch-Dog-Timer with 8-bit pre-scaler (one-time-enabled)

advanced instruction set, which is fully compatible with traditional 8051 MCU, have hardware multiplication /
division command.

42/38/30/26 common 1/O ports are available, their mode is quasi_bidirectional/weak pull-up (traditional 8051
1/0 ports mode) after reset, and can be set to four modes: quasi_bidirectional/weak pull-up, strong push-pull/
strong pull-up, input-only/high-impedance and open drain.

the driving ability of each 1/0 port can be up to 20mA, but it don’t exceed this maximum 120mA that the
current of the whole chip of 40-pin or more than 40-pin MCU, while 90mA that the current of the whole chip
of 16-pin or more than 16-pin MCU or 32-pin or less than 32-pin MCU.

If 1/0 ports are not enough, it can be extended by connecting a 74HC595(reference price: RMB 0.15 yuan).
Besides, cascading several chips also can extend to dozens of 1/0 ports.

Package: LQFP44 (12mm x 12mm), LQFP32 (9mm x 9mm), SOP28, SKDIP28, PDIP40.

All products are baked 8 hours in high-temperature 175°C after be packaged, Manufacture guarantee good
quality.

In Keil C development environment, select the Intel 8052 to compiling and only contain < reg51.h > as header
file.
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1.6.2 Block diagram of STC15W404S series

The internal structure of STC15W404S series MCU is shown in the block diagram below. STC15W404S series
MCU includes central processor unit(CPU), program memory (Flash), data memory(SRAM), Timers/Counters,
1/0 ports, Comparator, Watchdog, high-speed asynchronous serial communication ports---UART, a group of
high-speed synchronous serial peripheral interface (SPI), internal high- precise R/C clock, internal hghly reliable
Reset and so on. STC15W404S series MCU almost includes all of the modules required in data acquisition and
control, and can be regarded as an on-chip system (SysTem Chip or SysTem on Chip, abbreviated as STC, this is
the name origin of Hongjing technology STC Limited).

AUX-RAM RAM ADDR RAM
B Register 256 Bytes = Register —) 256 Bytes

U il

<: Program Memory
II (Flash) 4 ~ 15.5K

Stack l

Pointer
| ISP/IAP

TMP2 | | TMP1| Timer/Counter 0 K=
Address
Timer/Counter 1 K= :> Generator

Timer/Counter 2 K= {}
Program Counter

SN
Enhanced o (PC)
Comparator WDT nhancet
\Tl ﬁw \Tl ey = |
internal hghly reliable Reset
(16 levels optional threshold L . |Power-Down Wake-up
voltage of reset) 7 Special Timer
L ] Control Port 0,1,2,3,4,5 |
‘—> Unit Latch
internal high-precise R/C clock(+0.3%) Port0,1,2,3,4,5
=+ 1% temperature drift(-40°C~+85°C) while Driver

+0.6% in normal temperature (-20°C~+65C)
PO, P1, P2, P3, P4, P5

STC15W404S series Block Diagram
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1.6.3 Pin Configurations of STC15W404S series MCU

LQFP44(12x12mm)

P2.3/A11/MOSI_2
P2.2/A10/MI1SO_2

SS_2/A12/P2.4

—

P2.1/A9/SCLK_2

P3.5/T1/TOCLKO

P2.0/A8/RSTOUT_LOW

P3.7/INT3/TxD_2

P3.6/INT2/RxD_2

LQFP44
42 1/0O ports

o
AN < LDWOMN~ 00

—1P3.4/TO/TICLKO
1P3.3/INTL

1P3.2/INTO
1P3.1/TxD/T2__
1P3.0/RXxD/INT4/T2CLKO
—1P4.0/MOSI_3

—1Gnd

—1P5.5/CMP+

—1Vcee

1 P5.4/RST/MCLKO/SS_3/CMP-
—1P1.7/TxD_3

All packages meet EU RoHS standards

TOCLKO refers to the programmable clock output of Timer/
Counter 0

(output by dividing the frequency of the internal system clock or
the input clock of external pin TO/P3.4);

T1CLKO refers to the programmable clock output of Timer/
Counter 1

(output by dividing the frequency of the internal system clock or
the input clock of external pin T1/P3.5);

T2CLKO refers to the programmable clock output of Timer/
Counter 2

(output by dividing the frequency of the internal system clock or
the input clock of external pin T2/P3.1);

In addition to programmable output on the internal system
clock, TOCLKO/T1CLKO/T2CLKO also can be used as divider
by dividing the frequency of the internal system clock or the
input clock of external pin TO/T1/T2.

LONO =N NI ©
OO0 At eAed A~
gogadaaadaa
affaYa) 28 a4 ADO0/P0.0 ] 1 40— P4.5/ALE
<<< 955838 AD1/P0.1 ]2 39 —1P2.7/A15
s c AD2/P0.2 3 o 38[1P2.6/A14
o o AD3/P0.3 [ 4 W) 37P2.5/A13
¥ AD4/P0.4 5 = 361 P2.4/A12/SS_2
3 AD5/P0.5 ] 6 E 35[1P2.3/A11/MOSI_2
s AD6/P0.6 7 P 341 P2.2/A10/MISO_2
AD7/P0.7 8 331 P2.1/A9/SCLK_2
Note: PO ports can be multiplexed as Address/ Y 2EposgRsToUTLOW
Data bus, not as A/D Converter. PO.x/ CMPO/SS/PL.2 ] 11 @ 30=1P4.2/WR
MOSI/P1.3 12 = 29 —1P4.1/MISO_3
ADx means that PQ.X can _be used as MISOPL 4 = 13 6 261P3 7/INT3/TXD_2
Address/Data bus in the pin map. SCLK/P1.5[] 14 271 P3.6/INT2/RXD_2
MCLKO_2/RxD_3/P1.6 ] 15 '8 26— P3.5/T1/TOCLKO
Recommend UART1 on [P3.6/RxD_2, P3.7/TxD_2] PSS 3/MCLK1C-))I<RDS_‘|3';Eé.A71 E ig 3 5451 % Eg.g;IT’\(IJ/TTlchKo
or [P1.6/RXD_3/XTAL2, P1.7/TxD_3/XTAL1] 155 vied1s @ 531 P3.2/INTO
2 cmpP+/P5.5 19 22[1P3.1/TxDIT2
Sawoo Gnd 520 21 P3.0/RXD/INTA/T2CLKO
£og =
NSU3EE SR
8 a a5 |§ |§ EE MCLKO is the output of master clock whose frequency can be divided into
=2 < 1=
ss ":"g =5 g g MCLK/1, MCLK/2, MFJLK/4 ) i
NN < The master clock can either be internal R/C clock or the external input clock or
nnnonononnn the external crystal oscillator. MCLK is the frequency of master clock.
JANIRIZS
SS_2/P2.4 25 16 [ P3.3/INT1
P25 26 15 [ P3.2/INTO
p2.6 27 LQFP32 14 [ P3.1/TXD/T2
P2.7]28 13 |1 P3.0/RXD/INTA/T2CLKO The speed of external programmable clock output of 5V MCU
PO.0 30 1/O ports  126nd

<
i
a

LQFP32(9x9mm)

P11

CMPO/SSIP1.2
MOSI/P1.3
MISO/PL.4

TxD_3/P1.7

MCLKO_2/RxD_3/P1.6

[1 P5.5/CMP+
[ Vee
[1 P5.4/RST/MCLKO/CMP-

is also not more than 13.5MHz, because the output speed of I/O
port of STC15 series 5V MCU is not more than 13.5MHz.

The speed of external programmable clock output of 3.3V MCU
is also not more than 8MHz, because the output speed of I/O

port of STC15 series 3.3V MCU is not more than 8MHz.
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MCLKO is the output of master /
clock whose frequency can be P26 L1 28[ 25
divided into MCLK/1, MCLK/2, —r 21 JP24iss.2
MCLK/4 PLO[]3 26 [_]P2.3/MOSI_2
i PLI[ |4 25 [ ]P2.2/MISO_2
The master clock can either be ovPossPL2 s 24 FJP2.uscLK 2
internal R/C clock or the external MmostPLs 6 % N 23 [JP20/RSTOUT Low
input clock or the external crystal misopta—; ‘i’ 2 :Ipwm,m; ’
oscillator. MCLK is the frequency sckPiss B3 O 21 JPasiNTIRND_2
of master clock. MCLKO_2/RxD_3/P1.6 |9 é '8 20 []P3.5/T1/TOCLKO
TXO3PLT[ |10 T g 19 [ _P34/TOTICLKO
CMP-/MCLKO/RST/PS.4 [ 11 B 18 []P3.3/INTL
Vee [ 12 17 [_]P3.2/INTO
Recommend UART1 on [P3.6/RXD_2, P3.7/TXD_2]  \ip.ps.5 13 16 []P3.LTXDIT2
or [P1.6/RxD_3/XTAL2, P1.7/TxD_3/XTAL1] Gnd []14 15 [ 1P3.0/RXD/INTA/T2CLKO

The speed of external programmable clock output of 5V MCU is also not more than 13.5MHz, because the output speed of 1/0
port of STC15 series 5V MCU is not more than 13.5MHz.

The speed of external programmable clock output of 3.3V MCU is also not more than 8MHz, because the output speed of 1/0
port of STC15 series 3.3V MCU is not more than 8MHz.

TOCLKO refers to the programmable clock output of Timer/Counter 0
(output by dividing the frequency of the internal system clock or the input clock of external pin T0/P3.4);

T1CLKO refers to the programmable clock output of Timer/Counter 1
(output by dividing the frequency of the internal system clock or the input clock of external pin T1/P3.5);
T2CLKO refers to the programmable clock output of Timer/Counter 2
(output by dividing the frequency of the internal system clock or the input clock of external pin T2/P3.1);

In addition to programmable output on the internal system clock, TOCLKO/T1CLKO/T2CLKO also can be used as divider by
dividing the frequency of the internal system clock or the input clock of external pin TO/T1/T2.

Mnemonic| Add Name 7 6 5 4 3 2 1 0 Reset Value
AUXRL | pony| Auxiliary | o) o1 | g1 50 SPI_S1 [SPI_s0 DPS | 00xx,0000
P_SW1 register 1 - - - -

CLK_DIV| gy, |Clock Division|\, 1| mcko_so Tx_Rx |MCLKO_2|CLKS2|CLKS1|CLKS0|0000,0000
(PCON2) register - - - -

UART1/S1 can be switched in 3 groups of pins by selecting the control bits S1_S0 and S1_S1.
S1 S1 [S1 SO |UARTL/S1 can be switched between P1 and P3

0 0 UART1/S1 on [P3.0/RxD,P3.1/TxD]

0 1 |UART1/S1 on [P3.6/RxD_2,P3.7/TxD_2]

UART1/S1 on [P1.6/RXxD_3/XTAL2,P1.7/TxD_3/XTAL1]
when UART1 is on P1, please using internal R/C clock.

1 1 Invalid
Recommed UART1 on [P3.6/RxD_2,P3.7/TxD_2] or [P1.6/RxD_3/XTAL2,P1.7/TxD_3/XTAL1].

1 0
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Mnemonic| Add Name 7 6 5 4 3 2 1 0 Reset Value
AUXRL | popy| Auxiliary | o) o1 | g1 50 SPI_S1 [SPI S0 DPS | 00xx,0000
P_SW1 register 1 - - - -

CLK_DIV| gy, |Clock Division|\, 1| mcko_so Tx_Rx |MCLKO_2|CLKS2|CLKS1|CLKS0|0000,0000
(PCON2) register - - - -

SPI can be switched in 3 groups of pins by selecting the control bits SP1_S1 and SPI_S0
SPI_S1 | SPI_SO |SPI can be switched in P1, P2 and P4

0 SPI on [P1.2/SS, P1.3/MOSI, P1.4/MISO, P1.5/SCLK]

1 SPI on [P2.4/SS_2, P2.3/MOSI_2, P2.2/MISO_2, P2.1/SCLK_2]

0

1

SPI1 on [P5.4/SS_3, P4.0/MOSI_3, P4.1/MISO_3, P4.3/SCLK_3]
Invalid

PP [O] O

DPS: DPTR registers select bit.
0: DPTRO is selected
1: DPTR1 is selected

the control bit of master clock output by dividing the frequency

MCKO_S1 | MCKO_S0 (The master clock can either be internal R/C clock or the external input clock or the external crystal oscillator)

0 0 Master clock do not output external clock

Master clock output external clock, but its frequency do not be divided, and the output clock
0 1 —

frequency = MCLK / 1

Master clock output external clock, but its frequency is divided by 2, and the output clock
1 0 _

frequency = MCLK / 2
1 1 Master clock output external clock, but its frequency is divided by 4, and the output clock

frequency = MCLK / 4

The master clock can either be internal R/C clock or the external input clock or the external crystal oscillator.
MCLK is the frequency of master clock.

STC15W404S series MCU output master clock on MCLKO/P5.4

It is on MCLKO/P3.4 that the Programmable clock output of master clock of STC15 series 8-pin MCU (such as
STC15F101W series). However, it is on MCLKO/P5.4 that the Programmable clock output of master clock of
other STC15 series MCU including 16-pin or more than 16-pin MCU.

MCLKO_2: to select Master Clock output on where
0: Master Clock output on MCLKO/P5.4
1: Master Clock output on MCLKO_2/XTAL2/P1.6
The master clock can either be internal R/C clock or the external input clock or the external crystal oscillator.

Tx_Rx: the set bit of relay and broadcast mode of UART1
0: UART1 works on normal mode
1: UART1 works on relay and broadcast mode, that to say output the input level state of RxD port to the
outside TxD pin in real time, namely the external output of TxD pin can reflect the input level state of RxD
port.
the RxD and TxD of UART1 can be switched in 3 groups of pins: [RxD/P3.0, TxD/P3.1];
[RxD_2/P3.6, TxD_2/P3.7];
[RxD_3/P1.6, TXD_3/P1.7].
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Mnemonic| Add Name 7 6 5 4 3 2 1 0 Reset Value
%563'2\)/ 97H C'Oi'ggiit‘;iSiO” MCKO_S1|MCKO_so Tx_Rx|MCLKO_2|CLKS2|cLKS1|CLKS0| 0000,0000
the control bit of system clock
CLKS2 | CLKS1 | CLKSO | (System clock refers to the master clock that has been divided frequency, which is offered
to CPU, UARTSs, SPI, Timers, CCP/PWM/PCA and A/D Converter)
0 0 0 Master clock frequency/1, No division
0 0 1 Master clock frequency/2
0 1 0 Master clock frequency/4
0 1 1 Master clock frequency/8
1 0 0 Master clock frequency/16
1 0 1 Master clock frequency/32
1 1 0 Master clock frequency/64
1 1 1 Master clock frequency/128

The master clock can either be internal R/C clock or the external input clock or the external crystal oscillator.
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1.6.4 STC15W404S series Selection and Price Table

C All Packages
o] Internal LQFP44/
Speical M Internal High- Cg:ggﬁl Encryption PDIP40
oo loveratin Ul copl oo | standerd Pl Lo | rtiabte Jnternall ©2¢€ | Downloag LQFP32
w PEANg| £)1ash |SRAM|af[Ommon AD  |alp|eer Reset | High- (to protect [RS485|  SOP28/
1T 8051 | Voltage P| Timers [PCA| down |External \oltage |D : .| reset
(byte)| (byte) R 8-channel|R[T|IROM 7 (with  [Precise] . your code |Control|  SKDIP28
MCU V) I{ TO-T2 [PWM|Wake-upfInterrupts Detection T| * . signal . -
T| ) AR optional | Clock from being Price of a part of
Timer Interrupt| .0 from |.
T threshold intercepted), ackages(RMB ¥)
MCU packag
0] voltage)
R LQFP44|SOP28
STC15WA404S series MCU Selection and Price Table
ISTC15W404S| 2.5-55 | 4K | 512 |1 3 N Y 5 N Y|2| 9K Y Y| 16-level | Y Y Y Y
STC15W408S| 2.5-5.5 | 8K | 512 [1fY] 3 N Y 5 N Y|2| 5K Y Y| 16-level | Y Y Y Y
STC15W410S| 2.5-5.5 | 10K | 512 | [Y] 3 N N Y|2| 3K Y Y| 16-level
The program
IAP15WA13S | 2555 [13K | 512 1Y) 3 | N | Y 5 N [Y]2liap] Y [Y]i6devel| Y | Y Y y | Flashinuser
program area
can be used as
EEPROM.
IRC15W4155 ;hegf_wfam
(Fixed internal| 25-5.5 [155K] 512 |1 3 [ N | ¥ 5 N |Y|2[1aP| Y |Y| Fixed | Y | Y N N ash In user
P4MH clock) program area
can be used as
EEPROM.

Encryption Downl

oad :

please burn source code with encryption key onto MCU in the factory. Then, you can make a simple

update software just with one "update™ button by fisrtly using the fuction "encrytion download" and
then "release project” to update yourself code unabled to be intercepted when you need to upgrade your
code.

To provide customized IC services

Because the last 7 bytes of the program area is stored mandatorily the
contents of only global 1D, the program space the user can actually
use is 7 bytes smaller than the space shown in the selection table.

Conclusion : STC15W404S series MCU have: Three 16-bit relaodable Timers/Counters that are Timer/Counter 0, Timer/
Counter 1 and Timer/Counter 2; 5 external interrupts INTO/INTL/INT2/INT3/INT4; 1 high-speed asynchronous
serial port ---- UART,; a high-speed synchronous serial peripheral interface ---- SPI; 1 Comparator; 2 data

pointers ---- DPTR; external data bus and so on.

1.6.5 STC15W404S series Package and Price Table

Type Operating | Operating Operating All Packages Price( RMB ¥)
1T 8051 \oltage |[Frequency| Temprature LQFP44 / PDIP40 / LQFP32 / SOP28 / SKDIP28
MCU M) (MHz) | (I — Industrial) | LQFP44 | PDIP40 | LQFP32 | SOP28 | SKDIP28
STC15W404S series MCU Package and Price Table
STC15W404S | 2.5-5.5 35 -40°C ~+85C
STC15W408S | 2.5-5.5 35 -40°C ~ +85°C
STC15W410S | 2.5-5.5 35 -40°C ~+85°C
IAP15W413S | 2.5-5.5 35 -40°C ~+85C
IRC15W415S | 2.5-5.5 35 -40°C ~ +85°C
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1.6.6 Naming rules of STC15W404S series MCU

XXX 15 x 4 xx X = 35 X - XXXXX XX

| Pin Number

e.g. 44, 40, 32, 28

Package type
e.g. LQFP, PDIP, SOP, SKDIP

Temperature range
| : Industrial, -40°C-85°C
C : Commercial, 0°C-70°C

Operating frequency
35: Up to 35MHz

S: there are Universal Asynchronous Receiver /Transmitter
---- UART

Program space, e.g.
04:4KB 08:8KB 10:10KB 12:12KB 13:13KB 15:15.5KB etc.

SRAM: 128x4 = 512 bytes

Operating Voltage
W:5.5V ~25V

STC 1T 8051 MCU,

STC : The program Flash in user program area can not be used as EEPROM, but there
are special EEPROM.
IAP : The program Flash in user program area can be used as EEPROM.

Speed is 8~12 times faster than the traditional 8051 in the same working frequency

IRC: The program Flash in user program area can be used as EEPROM, and to regular

use internal 24MHz clock
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1.6.7 Application Circuit Diagram for ISP of STC15W404S series MCU

1.6.7.1 Application Circuit Diagram for ISP using RS-232 Converter

Note: PO ports can be multiplexed as .
Address/Data bus, notasA/D [2]

Converter.

PO.x/ADx means that P0.x can be used
as Address/Data busin the pin map.

System Power
(can be from USB port of PC)

=l =
=

Vin

Power OnL><
Sw1
(@)

=l =

BB E ELE F F F

15

P0.0/ADO

P0.1/AD1

P0.2/AD2

P0.3/AD3

P0.4/AD4

P0.5/AD5

P0.6/AD6

P0.7/AD7

P1.0

P11

P1.2/SSICMPO
P1.3/MOSI

P1.4/MISO

P1.5/SCLK
P1.6/RXD_3/MCLKO_2
P1.7/TxD_3
P5.4/RST/MCLKO/SS_3/CMP-
Vee

P5.5/CMP+

Gnd

ALE/P4.5 [40
Al15/P2.7
Al14/P2.6
A13/P2.5
SS_2IA12/P2.4
MOSI_2/A11/P2.3
MISO_2/A10/P2.2
SCLK_2/A9/P2.1
RSTOUT_LOW/A8/P2.0
RD/P4.4
WR/P4.2

MISO_3/P4.1
TXD_2/INT3/P3.7

RXD_2/iINT2/P3.6 [ 2
TOCLKO/T1/P3.5

©

o| N

N @) |-

N ISTH SIS
| | o

T1CLKO/T0/P3.4

N
[

INT1/P3.3
INTO/P3.2

nf I
[5] N ENS

This part of the circuit
has nothing to do with
the ISP downloads

Vce

N
N

T2/TxD/P3.1

|||| wl | el |w] |w] @] |w] |ew] (v

T2CLKO/INT4/RxD/P3.0 | 2

the line width E
may be only 17
Vce 30 ~50mil :
—r
c1 c2 L
47yF 0.1pF IE
20
the line width
= may be only
100 ~ 200mil

Please power on the target MCU after press

down the button "Download/Program"

STC-ISP.exe when burning code to MCU.

Circuit diagram for ISP of STC MCU, STC RS-232 Converter

Vi
f STC3232,STC232,MAX232,5P232

0IpF
J‘{E c1+ Vee wwc
OluF 2 v+ Gnd [I5}—T1Gnd
T—E - T10UT [TJPC-RXDICOM Pin)
e RN LS TXD(COM Ping)
e e R1OUT MCU_RXD(P3.0)
o v B MCU_TXD(P3.1)
O']“Flz T20UT  T2IN
on [E]r2iN  R20UT[T]

Internal hghly reliable Reset, External reset circuit can be completely removed.

P5.4/RST/MCLKO pin factory defaults to the 1/0 port, which can be set as RST reset pin(active high) through the

STC-ISP programmer.

Internal high-precise R/C clock( £3% ), +1% temperature drift (-40°C~+85°C) while £0.6% in normal temperature
(-20°C~+65°C). External expensive crysal can be completely removed.

Recommend to add decoupling capacitor C1(47uF) and C2(0.1uF) between Vcc and Gnd that can remove power
noise and improve the anti-interference ability.
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1.6.7.2 Application Circuit Diagram for ISP using USB Chip PL-2303SA to convert Serial Port

Note: PO ports can be multiplexed as
Address/Data bus, notas A/D
Converter.

P0.x/ADx means that P0.x can be used
as Address/Data busin the pin map.

System Power

glzlzlzlzleslalslalalalalale

P0.0/ADO
P0.1/AD1
P0.2/AD2
P0.3/AD3
P0.4/AD4
P0.5/AD5
P0.6/AD6
P0.7/AD7

/

ALE/PA5
A15/P2.7
Al4/P2.6
A13/P2.5

©

X

SS_2/A12/P2.4
MOSI_2/A11/P2.3
MISO_2/A10/P2.2

SCLK_2/A9/P2.1

| |&

This part of the circuit

oIl o] o] Iro] o] o] o] o] o] o] o) 1] o] o] |ewof |0 [ |«
)| | [ ol |o @

(can be from USB port of PC) P10 RSTOUT_LOW/A8/P2.0 [ 32
0 1p11 RDIP4.4 has nothing to do with
T|p1.2/5S/ICMPO Wripa2[30] | the ISP downloads
' P13/MOSI MISO_3/P4.1 [ 29
Vin _—
13 | P1.4/MISO TxD_2/INT3/P3.7 Vce
Power OnL§< 4| PL5/SCLK RxD_2/iNT2/P3.6 [ 77
Wi PL6/RXD_3/MCLKO_2 TOCLKOTLP35 [ 26
the line width | 16 | P1.7/TxD_3 T1CLKO/TO/P3.4 | 25 A &4—
may be only :17 - INT1/P3.3 | 24
Voe 30 ~ 50mil P5.4/RST/MCLKO/SS_3/CMP: 10K ok
18| vee INTO/P3.2
473;; 0,01?; [Zs]ps.sicmp+ T2ITxD/P3.1 [ 22 &
20| Gnd T2CLKO/NTA/RXD/P3.0 [ 21
the line width may be
= only 100 ~ 200mil
The resistor and diode are to avoid
USB device to power the target MCU Isolated Diode 1N5817/1N5819 (RMB ¥ 0.028)
300Q ‘.5/ Circuit diagram for ISP of STC MCU
USB convert Serial Port I
0.lpF== ==10uF 0.1uF
Please power on the target MCU after press .y . -Vg .
" " T P 24 :
down the button "Download/Program" on GND Vo33 — R
STC-ISP.exe when burning code to MCU. ™D VDD 2o 14
3| vDD_325 DM E—N:qu [,]1-5K D2
Z]RxD DP [B—b D2
5|
] — PL-2303SA Iy
SOP8 USB-Micro

Internal hghly reliable Reset, External reset circuit can be completely removed.
P5.4/RST/MCLKO pin factory defaults to the 1/0 port, which can be set as RST reset pin(active high) through the

STC-ISP programmer.

Internal high-precise R/C clock( £3% ), £1% temperature drift (-40°C~+85°C) while £0.6% in normal temperature
(-20°C~+65°C). External expensive crysal can be completely removed.

Recommend to add decoupling capacitor C1(47uF) and C2(0.1uF) between Vcc and Gnd that can remove power
noise and improve the anti-interference ability.
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1.6.7.3 Application Circuit Diagram for ISP using USB Chip PL-2303HXD / PL-2303HX to convert Serial Port

Note: PO ports can be multiplexed as
Address/Data bus, notas A/D
Converter.

P0.x/ADx means that P0.x can be used
as Address/Data busin the pin map.

System Power
(can be from USB port of PC)

Vin
Power On
Swi
(@]
the line width
may be only
Vcc 30~ 50mil
c1 Cc2
47uF T~ 0.01uF

the line width may be
= only 100 ~ 200mil

The resistor and diode are to avoid
USB device to power the target MCU

Please power on the target MCU after press
down the button "Download/Program™ on
STC-ISP.exe when burning code to MCU.

=

FEEEHEEFFARFHEFRE

| |o

-
w

[iN

][l H

PL-2303HX-SSOP28

PO.0/ADO ~ ALE/P45
PO.1/AD1 AL5/P2.7
P0.2/AD2 Al4/P2.6
P0.3/AD3 A13/P2.5
P0.4/AD4 SS_2IA12/P2.4
P0.5/AD5 MOSI_2/A11/P2.3
P0.6/AD6 MISO_2/A10/P2.2
PO.7/AD7 SCLK_2/A9/P2.1
P10 RSTOUT_LOWI/A8/P2.0 This part of the circuit
PL1 RD/P4.4 has nothing to do with
P1.2ISS/ICMPO WR/IP4.2 the ISP downloads
P1.3IMOSI MISO_3/P4.1
P1.4/MISO TxD_2/INT3/P3.7 Vee
PL5/SCLK RxD_2/INT2/P3.6
P1.6/RxD_3/MCLKO_2 TOCLKO/TL/P35
PL.7/TxD_3 T1CLKO/TO/P3.4 2, 1}4—
P5.4/RST/MCLKO/SS_3/CMP- INT1/P3.3 10K 0K
Vee INTO/P3.2
P5.5/CMP+ T2/TxDIP3.1 [ 22—
Gnd T2CLKO/INTA4/RxD/P3.0 [ 21}
Isolated Diode IN5817/1N5819 (RMB ¥ 0.028)
Circuit diagram for ISP of STC MCU
USB convert Serial Port 22pF
XD RSERVED
DTR N NG 12MH2= I
VO 3.3V [Z]RTS_N TEST 22pF
VDD_325 GND I
RxD NC
ERIN GP1
|—Z]GND GPO
VO_3.3V NC NC I
47K [=]DSrR_N VDD_5 ™ USB +5V
— DCD_N RESET_N 3 O-1nF 10uF
CTS_N GND _-T-T:l:;-l-_"' USB +5V
SHTD_N VO_33 VO_3.3V T_
[EZ]GP2 DM D- ;
GP3 o [E-23 D: 3
PL-2303HXD-SSOP28 _rs .
= USB-Micro
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1.6.8 Pin Descriptions of STC15W404S series MCU

Pin Number
MNEMONIC SOP28 DESCRIPTION
LQFP44| PLCC44 [PDIP40| SOP32 |LQFP32
SKDIP28
P0.0/ADO 40 2 1 1 29 - P0.0 common 1/0 port PORTO[0]
P0.1/AD1 41 3 2 2 30 - P0.1 common /O port PORTO[1]
P0.2/AD2 42 4 3 3 31 - P0.2 common /O port PORTO0[2]
P0.3/AD3 43 5 4 4 32 - P0.3 common 1/0 port PORTO[3]
P0.4/AD4 44 6 5 - - - P0.4 common /O port PORTO[4]
P0.5/AD5 1 7 6 - - - P0.5 common /O port PORTO[5]
P0.6/AD5 2 8 7 - - - P0.6 common 1/O port PORTO[6]
P0.7/AD7 3 9 8 - - - P0.7 common 1/O port PORTO[7]
P1.0 4 10 9 1 3 common 1/O port PORT1[0]
P1.1 5 11 10 2 4 common 1/O port PORT1[1]
P1.2 common /O port PORT1[2]
Slave selection signal of
SS synchronous serial peripheral
P1.2/SSICMPO 7 13 11 7 3 5 interface--—--Spl
CMPO The output port of reslut compared
by comparator
P1.3 common 1/O port PORT1[3]
P1.3/MOSI 8 14 12 8 4 6
MOSI Master Output Slave Input of SPI
P1.4 common /O port PORT1[4]
P1.4/MISO 9 15 13 9 5 7
MISO Master lutput Slave Onput of SPI
P1.5 common 1/O port PORT1[5]
P1.5/SCLK 10 16 14 10 6 8 Clock Signal of synchronous
SCLK . ! :
serial peripheral interface----SPI
P1.6 common 1/O port PORT1[6]
RxD_3 Receive Data Port of UART1
PL6/RxD_3/ 11 17 15 11 7 9 Output from the inverting amplifier|
MCLKO_2 MCLKO 2 of internal clock circuit. This pin
— Ishould be floated when an external
oscillator is used.
P1.7 common 1/O port PORT1[7]
P1.7/TxD_3 12 18 16 12 8 10 -
- TxD_3 Transit Data Port of UART1
P2.0 common 1/0 port PORT2[0]
P2.0/ the pin output low after -
30 36 32 25 21 23 pin outp power-on
RSTOUT_LOW RSTOUT_LOW/|and during reset, which can be set
to output high by software
p2.1 common /O port PORT2[1]
P21/SCLK 2 | 31 37 33 26 22 24 Clock Signal of synchronous
SCLK_2 . ! :
- serial peripheral interface----SPI
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MNEMONIC

Pin Number

LQFP44

PLCC44

PDIP40[SOP32

LQFP32

SOP28
SKDIP28

DESCRIPTION

P2.2/MISO_2

32

38

34 27

23

25

p2.2

common /O port PORT2[2]

MISO_2

Master lutput Slave Onput of SPI

P2.3/MOSI_2

33

39

35 28

24

26

p2.3

common 1/O port PORT2[3]

MOSI_2

Master Output Slave Input of SPI

P2.4/SS_2

34

40

36 29

25

27

p2.4

common /O port PORT2[4]

SS_2

Slave selection signal of synchronous serial
peripheral interface----SPI

p2.5

35

41

37 30

26

28

common 1/O port PORT2[5]

P2.6

36

42

38 31

27

common 1/O port PORT2[6]

p2.7

37

43

39 32

28

common 1/O port PORT2[7]

P3.0/RXxD/INT4
/T2CLKO

18

24

21 17

13

15

P3.0

common 1/O port PORT3[0]

RxD

Receive Data Port of UART1

INT4

External interrupt 4, which only can be
generated on falling edge.
/INT4 supports power-down waking-up

T2CLKO

T2 Clock Output
The pin can be configured for T2CLKO by
setting INT_CLKO[2] bit /T2CLKO

P3.1/TxDIT2

19

25

22 18

14

16

P3.1

common 1/O port PORT3[1]

TxD

Transit Data Port of UART1

T2

External input of Timer/Counter 2

P3.2/INTO

20

26

23 19

15

17

P3.2

common 1/O port PORT3[2]

INTO

External interrupt 0, which both can be
generated on rising and falling edge.

INTO only can generate interrupt on falling
edge if ITO (TCON.O) is set to 1. And, INTO
both can generate interrupt on rising and
falling edge if ITO (TCON.O) is set to 0.

P3.3/INT1

21

27

24 20

16

18

P3.3

common /O port PORT3[3]

INT1

External interrupt 1, which both can be
generated on rising and falling edge.

INT1 only can generate interrupt on falling
edge if IT1 (TCON.2) issetto 1. And, INT1
both can generate interrupt on rising and
falling edge if IT1 (TCON.2) is set to 0.
INT1 supports power-down waking-up

P3.4/T0/
T1CLKO

22

28

25 21

17

19

P3.4

common 1/O port PORT3[4]

TO

External input of Timer/Counter O

T1CLKO

T1 Clock Output
The pin can be configured for TLCLKO by
setting INT_CLKO[1] bit /TICLKO
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Pin Number
MNEMONIC LQFP44|PLCC44|PDIP40|SOP32|LQFP32 SOop28 DESCRIPTION
Q Q SKDIP28
P3.5 [common 1/O port PORT3J[5]
P3.5/T1/ ” 2 ” ” 5 2 T1  [External input of Timer/Counter 1
TOCLKO TO Clock Output
TOCLKO|The pin can be configured for TOCLKO
by setting INT_CLKOI0] bit /TOCLKO
P3.6  |common 1/O port PORT3[6]
P3.6/TNT2 External |nterrup't 2, which only can be
JRxD 2 24 30 27 23 19 21 INT2 |generated on falling edge.
xD_ /INT2 supports power-down waking-up
RxD_2 |Receive Data Port of UART1
P3.7 |common /O port PORT3[7]
P3.7/1NT3 External |nterrup_t 3, which only can be
XD 2 25 31 28 24 20 22 INT3 |generated on falling edge.
xD_ /INT3 supports power-down waking-up
TxD_2 [Transit Data Port of UART1
P4.0 17 23 - - - - common 1/O port PORT4[0]
P4.1 26 32 29 - - - common 1/O port PORT4[1]
J— P4.2  |common 1/O port PORT4[2]
P4.2/WR 27 33 30 - - - — -
WR  |Write pulse of external data memory
P4.3 28 34 - - - - common 1/O port PORT4[3]
_ P4.4  [common I/O port PORT4[4]
P4.4/RD 29 35 31 - - - —
RD |Read pulse of external data memory
P4.5 [common I/O port PORT4[5]
P4.5/ALE 38 44 40 - - - ALE Address Latch Enable. It is used for
external data memory cycles (MOVX)
P4.6 39 1 - - - - common 1/O port PORT4[6]
P4.7 6 12 - - - - common I/O port PORT4[7]
P5.4  [common I/O port PORT5[4]
Reset pin.
RST |Ahigh on this pin for at least two
machine cycles will reset the device.
P5.4/RST/ Master clock output; the output frequency
13 19 17 13 9 11 ’
MCLKO/CMP- can be MCLK/1, MCLK/2 and MCLK/4.
MCLKO [The master clock can either be internal
R/C clock or the external input clock or
the external crystal oscillator.
CMP- |Comparator negative input
P5.5 [common I/O port PORT5[5]
P5.5/CMP+ 15 21 19 15 1 13 —
CMP+ |Comparator positive input
Vce 14 20 18 14 10 12 |The positive pole of power
Gnd 16 22 20 16 12 14 The negative pole of power, Gound
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1.7 General Overview of STC15W1K16S series MCU
1.7.1 Introduction of STC15W1K16S series MCU (In abundant supply)

STC15W1K16S series MCU is a single-chip microcontroller based on a high performance 1T architecture
8051 CPU, which is produced by STC MCU Limited. It is a new generation of 8051 MCU of high speed, high
stability, wide voltage range, low power consumption and super strong anti-disturbance. Besides, STC15W1K16S
series MCU is a MCU of super advanced encryption, because it adopts the ninth generation of STC encryption
technology. With the enhanced kernel, STC15W1K16S series MCU is faster than a traditional 8051 in executing
instructions (about 8~12 times the rate of a traditional 8051 MCU), and has a fully compatible instruction set
with traditional 8051 series microcontroller. External expensive crystal can be removed by being integrated
internal high-precise R/C clock(£0.3%) with 1% temperature drift (-40°C~+85°C) while +0.6% in normal
temperature (-20°C~+65°C) and wide frenquency adjustable between 5MHz and 35MHz. External reset curcuit
also can be removed by being integrated internal highly reliable one with 16 levels optional threshold voltage of
reset. The STC15W1K16S series MCU retains all features of the traditional 8051. In addition, it has three Tim-
ers/Counters, a power-down wake-up Timer, dual DPTR and a high-speed asynchronous serial port----UART( can
be regarded as 3 serial ports by shifting among 3 groups of pins) and a high-speed synchronous serial peripheral
interface----SP1. STC15W1K16S series MCU is usually used in serial communication or electrical control or
some occasion with strong disturbance.

In Keil C development environment, select the Intel 8052 to compiling and only contain < reg51.h > as head-
er file.

STC15 series MCU with super high-speed CPU core of STC-Y5 works 20% faster than STC early 1T series
(such as STC12/STC11/STC10 series) at same clock frequency.

» Enhanced 8051 Central Processing Unit, 1T, single clock per machine cycle, faster 8~12 times than the rate of
a traditional 8051.

e Operating voltage range: 5.5V ~ 2.5V

e On-chip 16K/24K/29/31.5K FLASH program memory with flexible ISP/IAP capability, can be repeatedly
erased more than 100 thousand times.

» Large capacity of on-chip 1024 bytes SRAM: 256 byte scratch-pad RAM and 768 bytes of auxiliary RAM

» Be capable of addressing up to 64K byte of external RAM

» On-chip EEPROM with large capacity can be repeatedly erased more than 100 thousand times.

e Dual Data Pointer (DPTR) to speed up data movement

* ISP/IAP, In-System-Programming and In-Application-Programming , no need for programmer and emulator.

* Internal hghly reliable Reset with 8 levels optional threshold voltage of reset, external reset curcuit can be
completely removed

 Internal high- precise R/C clock with +1% temperature drift(-40°C~+85°C) while 5%o in normal temperature
and wide frenquency adjustable between 5MHz and 35MHz (5.5296MHz / 11.0592MHz / 22.1184MHz /
33.1776MHz).

* Internal high- precise R/C clock(+0.3%) with +1% temperature drift (-40°C~+85°C) while £0.6% (-20°C
~+65°C) in normal temperature and wide frenquency adjustable between 5MHz and 35MHz (5.5296MHz /
11.0592MHz / 22.1184MHz / 33.1776MHz)

» No need external crystal and reset, and can output clock and low reset signal from MCU.

100




STC15series MCU Data Sheet

Operating frequency range: 5- 35MHz, is equivalent to traditional 8051:60~420MHz.

A high-speed asynchronous serial port----UART( can be used simultaneously and regarded as 3 serial ports
by shifting among 3 groups of pins):
UART1(RxD/P3.0, TxD/P3.1) can be switched to (RxD_2/P3.6, TxD_2/P3.7),
also can be switched to (RxD_3/P1.6, TxD_3/P1.7).
A high-speed synchronous serial peripheral interface----SPI.

Support the function of Encryption Download (to protect your code from being intercepted).
Support the function of RS485 Control
Code protection for flash memory access, excellent noise immunity, very low power consumption

Power management mode: Slow-Down mode, Idle mode(all interrupt can wake up Idle mode), Stop/Power-
Down mode.

Timers which can wake up stop/power-down mode: have internal low-power special wake-up Timer.

Resource which can wake up stop/power-down mode are: INTO/P3.2, INT1/P3.3 (INTO/INT1, may be
generated on both rising and falling edges),
INT2/P3.6, INT3/P3.7, INT4/P3.0 (INT2
/INT3/INT4, only be generated on falling
edge); pins RxD; pins TO/T1/T2(their falling
edge can wake up if TO/T1/T2 have been
enabled before power-down mode, but no
interrupts can be generatetd); internal low-
power special wake-up Timer.

threee 16-bit reloadable Timers/Counters(T0/T1/T2, TO and T1 are compatible with Timer0/Timerl of

traditional 8051), TO/T1/T2 all can independently achieve external programmable clock output (3 channels).

Programmable clock output function(output by dividing the frequency of the internal system clock or the
input clock of external pin):
The speed of external programmable clock output of 5V MCU is also not more than 13.5MHz, because the
output speed of I/O port of STC15 series 5V MCU is not more than 13.5MHz.
The speed of external programmable clock output of 3.3V MCU is also not more than 8MHz, because the
output speed of I/O port of STC15 series 3.3V MCU is not more than 8MHz.
(D The Programmable clock output of TO is on P3.5/TOCLKO (output by dividing the frequency of the internal
system clock or the input clock of external pin TO/P3.4)
(@ The Programmable clock output of T1 is on P3.4/T1CLKO (output by dividing the frequency of the internal
system clock or the input clock of external pin T1/P3.5)
(3 The Programmable clock output of T2 is on P3.0/T2CLKO (output by dividing the frequency of the internal
system clock or the input clock of external pin T2/P3.1)
Three timers/counters in above all can be output by dividing the frequency from 1 to 65536.
@ The Programmable clock output of master clock is on P5.4/MCLKO or P1.6/XTAL2/MCLKO 2, and its
frequency can be divided into MCLK/1, MCLK/2, MCLK/4.

The master clock can either be internal R/C clock or the external input clock or the external crystal
oscillator.

MCLK is the frequency of master clock. MCLKO is the output of master clock.

It is on MCLKO/P3.4 that the Programmable clock output of master clock of STC15 series 8-pin MCU
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(such as STC15F101W series). However, it is on MCLKO/P5.4 that the Programmable clock output of master
clock of other STC15 series MCU including 16-pin or more than 16-pin MCU(such as STC15F2K60S2,
STC15W4K32S4 and so on)

e Comparator, which support comparing by external pin CMP+ and CMP- or internal reference voltage and
generating output signal (its polarity can be configured) on CMPO pin can be used as 1 channel ADC or
brownout detect function.

* One 15 bits Watch-Dog-Timer with 8-bit pre-scaler (one-time-enabled)

 advanced instruction set, which is fully compatible with traditional 8051 MCU, have hardware multiplication /
division command.

e 42/38/30/26 common 1/O ports are available, their mode is quasi_bidirectional/weak pull-up (traditional 8051
1/0 ports mode) after reset, and can be set to four modes: quasi_bidirectional/weak pull-up, strong push-pull/
strong pull-up, input-only/high-impedance and open drain.
the driving ability of each 1/0 port can be up to 20mA, but it don’t exceed this maximum 120mA that the
current of the whole chip of 40-pin or more than 40-pin MCU, while 90mA that the current of the whole chip
of 16-pin or more than 16-pin MCU or 32-pin or less than 32-pin MCU.

If 1/0 ports are not enough, it can be extended by connecting a 74HC595(reference price: RMB 0.15 yuan).
Besides, cascading several chips also can extend to dozens of 1/0 ports.

e Package : LQFP44(12mm x 12mm), PDIP40, LQFP32(9mm x 9mm),QFN32(5mm x 5mm),SOP28, SKDIP28,
TSSOP20 (6.5mm x6.5mm)
» All products are baked 8 hours in high-temperature 175°C after be packaged, Manufacture guarantee good
quality.
» In Keil C development environment, select the Intel 8052 to compiling and only contain < reg51.h > as header
file.
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1.7.2 Block diagram of STC15W1K16S series

The internal structure of STC15W1K16S series MCU is shown in the block diagram below. STC15W1K16S
series MCU includes central processor unit(CPU), program memory (Flash), data memory(SRAM), Timers/
Counters, power-down wake-up Timer, 1/0 ports, Comparator, Watchdog, high-speed asynchronous serial
communication ports---UART, a group of high-speed synchronous serial peripheral interface (SPI), internal high-
precise R/C clock, internal hghly reliable Reset and so on. STC15W1K16S series MCU almost includes all of
the modules required in data acquisition and control, and can be regarded as an on-chip system (SysTem Chip or
SysTem on Chip, abbreviated as STC, this is the name origin of Hongjing technology STC Limited).

AUXCRAM || RAM ADDR RAM
B Register 768 Bytes Register : 256 Bytes

U il

<: Program Memory
II (Flash) 16 ~ 31.5K

Stack l

Pointer
| ISP/IAP

TMP2 | | TMP1| Timer/Counter 0 K=
Address
Timer/Counter 1 K= :|'> Generator

Timer/Counter 2 K= {}
] Program Counter

Enh d i 0
Comparator WDT nhance
PSW =
\Tl II b! \T‘ UART1 ¢ spi
internal hghly reliable Reset
(16 levels optional threshold . |Power-Down Wake-up
voltage of reset) —) Special Timer

| Control Port 0,1,2,3,4,5 |

/—> Unit Latch

. . . Port0,1,2,3,4,5
internal high-precise R/C clock(+0.3%) Driver

=+ 1% temperature drift(-40°C~+85°C) while

+0.6% in normal temperature (-20°C~+65°C)

PO, P1, P2, P3, P4, P5

STC15W1K16S series Block Diagram
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1.7.3 Pin Configurations of STC15W1K16S series MCU

=
LQFP44(12x12mm) 3 All packages meet EU RoHS standards
NN '5I N YO i
7 QD agX TOCLKO refers to the programmable clock output of Timer/
Q= O PZXE0
22392 «x OSNE Counter 0
g % § ?l@ dg §|§|§ 3 (output by dividing the frequency of the internal system clock or
53555955555 the input clock of external pin TO/P3.4);
NANANNSTITTTOOM .
e T1CLKO refers to the programmable clock output of Timer/
Counter 1
BOSIAANIAIR (output by dividing the frequency of the internal system clock or
SS_2IA12/P2.4 22 1P3.4/TOITACLKO put by 9 quency Y
A13/P25 21 FP3.3/INTL the input clock of external pin T1/P3.5);
A14/P2.6 20 AP3.2/INTO +
AL5/P27 19 5P 1TxDIT2 T2CLKO refers to the programmable clock output of Timer/
ALE/P4.5 LQFP44 18 1P3.0/RXD/INTA/T2CLKO Counter2 )
P4.6 17 EaP4.0/MOSI_3 (output by dividing the frequency of the internal system clock or
ADO/P0.0 166nd the input clock of external pin T2/P3.1);
AD1/P0.1 421/0 ports 15 FaP5.5/CMP+ p . P ) .
AD2/P0.2 14 vee In addition to programmable output on the internal system
AD3;P3 3 g 1P5.4/RST/MCLKO/SS_3/CMP-  clock, TOCLKO/T1CLKO/T2CLKO also can be used as divider
ADA/PO.4 g F=PL7/TxD_3 by dividing the frequency of the internal system clock or the
N oo input clock of external pin TO/T1/T2.
R I S I AT
OO et erded oo o
[Ny a Ty a Wy a My a MY o WY WY o M o My o B 0 Y
RS F=5SF -
[aya]al 2834 ADO/P0.0 (|1 40[1P4.5/ALE
< << 95532 AD1/P0.1 ]2 39P2.7/A15
s S AD2/P0.2[]3 0 38[1P2.6/A14
s} o AD3/P0.3[ {4 W) 37[=1P2.5/A13
M AD4/P0.4 |5 = 36— P2.4/A12/SS_2
3 AD5/P0.5 6 E 351P2.3/A11/MOSI_2
= AD6/P0.6 7 F) 34[=1P2.2/A10/MISO_2
AD7/P0.7 |8 33[1P2.1/A9/SCLK 2
Note: PO ports can be multiplexed as Address/ e L 2 %EE'Z%RSTOUT—LOW
Data bus, not as A/D Converter. P0.x/ CMPO/SS/P1.2 11 @ 301P4.2WR
MOSI/P1.3 |12 = 29[—1P4.1/MISO_3
ADXx means that PQ.x can _be used as MISOPL 4 = 13 6 261P37/INT3/TXD_2
Address/Data bus in the pin map. SCLK/P1.5[] 14 271 P3.6/INT2/RxD_2
MCLKO_2/RxD_3/P1.6 {15 '8 26— P3.5/TL/ITOCLKO
Recommend UARTL on [P3.6/RxD_2, P3.7/TxD_2] . SIMCLK-(F;I(RDET'I:’:;EéZ E 5 = % P icLKo
or [PL6/RXD_3/XTAL2, P1.7/TxD_3/XTAL1] - veeT1s ¢ 53Fp3aiNTo
= CMP+/P5.5 19 22[1P3.U/TXD/T2
Sanoo Gnd 20 21[IP3.0/RXD/INT4/T2CLKO
1 aa ¥y
N\ NIN\S E é (_)‘ d
23 é E |§ |§ E g MCLKO is the output of master clock whose frequency can be divided into
S3s Z 12
Ss gg =% g 5 MCLK/1, MCLK/2, M_CLK/4 ) )
NN g The master clock can either be internal R/C clock or the external input clock or
annnnnnn the external crystal oscillator. MCLK is the frequency of master clock.
JYINIRAZS
SS_2/P2.4] 25 16 [ P3.3/INT1
P25 26 15 [ P3.2/INTO
P2.6 27 LQFP32 14 1 P3.1/TxD/T2
28 3

LQFP32(9x9mm)

!
o
a

L
=
3
@
Y
o
o
=
(&)

)
i
S
7
o
=

=
i
3
o
2
=

30 1/0 ports

TxD_3/P1.7

MCLKO_2/RxD_3/P1.6

13 1 P3.0/RXD/INT4/T2CLKO

[ Gnd

[1 P5.5/CMP+

[ Vee

[1 P5.4/RST/MCLKO/CMP-

The speed of external programmable clock output of 5V MCU
is also not more than 13.5MHz, because the output speed of 1/0
port of STC15 series 5V MCU is not more than 13.5MHz.

The speed of external programmable clock output of 3.3V MCU
is also not more than 8MHz, because the output speed of 1/0
port of STC15 series 3.3V MCU is not more than 8MHz.
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MCLKO is the output of master /
clock whose frequency can be P26 L1 28[ 25
divided into MCLK/1, MCLK/2, —r 21 JP24iss.2
MCLK/4 PLO[]3 26 [_]P2.3/MOSI_2
i PLI[ |4 25 [ ]P2.2/MISO_2
The master clock can either be ovPossPL2 s 24 FJP2.uscLK 2
internal R/C clock or the external MmostPLs 6 % N 23 [JP20/RSTOUT Low
input clock or the external crystal misopta—; ‘i’ 2 :Ipwm,m; ’
oscillator. MCLK is the frequency sckPiss B3 O 21 JPasiNTIRND_2
of master clock. MCLKO_2/RxD_3/P1.6 |9 é '8 20 []P3.5/T1/TOCLKO
TXO3PLT[ |10 T g 19 [ _P34/TOTICLKO
CMP-/MCLKO/RST/PS.4 [ 11 B 18 []P3.3/INTL
Vee [ 12 17 [_]P3.2/INTO
Recommend UART1 on [P3.6/RXD_2, P3.7/TXD_2]  \ip.ps.5 13 16 []P3.LTXDIT2
or [P1.6/RxD_3/XTAL2, P1.7/TxD_3/XTAL1] Gnd []14 15 [ 1P3.0/RXD/INTA/T2CLKO

The speed of external programmable clock output of 5V MCU is also not more than 13.5MHz, because the output speed of 1/0
port of STC15 series 5V MCU is not more than 13.5MHz.

The speed of external programmable clock output of 3.3V MCU is also not more than 8MHz, because the output speed of 1/0
port of STC15 series 3.3V MCU is not more than 8MHz.

TOCLKO refers to the programmable clock output of Timer/Counter 0
(output by dividing the frequency of the internal system clock or the input clock of external pin T0/P3.4);

T1CLKO refers to the programmable clock output of Timer/Counter 1
(output by dividing the frequency of the internal system clock or the input clock of external pin T1/P3.5);
T2CLKO refers to the programmable clock output of Timer/Counter 2
(output by dividing the frequency of the internal system clock or the input clock of external pin T2/P3.1);

In addition to programmable output on the internal system clock, TOCLKO/T1CLKO/T2CLKO also can be used as divider by
dividing the frequency of the internal system clock or the input clock of external pin TO/T1/T2.

Mnemonic| Add Name 7 6 5 4 3 2 1 0 Reset Value
AUXRL | pony| Auxiliary | o) o1 | g1 50 SPI_S1 [SPI_s0 DPS | 00xx,0000
P_SW1 register 1 - - - -

CLK_DIV| gy, |Clock Division|\, 1| mcko_so Tx_Rx |MCLKO_2|CLKS2|CLKS1|CLKS0|0000,0000
(PCON2) register - - - -

UART1/S1 can be switched in 3 groups of pins by selecting the control bits S1_S0 and S1_S1.
S1 S1 [S1 SO |UARTL/S1 can be switched between P1 and P3

0 0 UART1/S1 on [P3.0/RxD,P3.1/TxD]

0 1 |UART1/S1 on [P3.6/RxD_2,P3.7/TxD_2]

UART1/S1 on [P1.6/RXxD_3/XTAL2,P1.7/TxD_3/XTAL1]
when UART1 is on P1, please using internal R/C clock.

1 1 Invalid
Recommed UART1 on [P3.6/RxD_2,P3.7/TxD_2] or [P1.6/RxD_3/XTAL2,P1.7/TxD_3/XTAL1].

1 0
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Mnemonic| Add Name 7 6 5 4 3 2 1 0 |Reset Value
AUXR1 Auxiliary

bowi [A2H| Tegisera | S1SL | SLSO SPI_S1 |SPI_s0 DPS | 00xx,0000
CLK_DIV| oy |Clock Division|yy . 51 [mcko so Tx_Rx |MCLKO_2|cLKS2|cLKS1|cLKSO | 0000,0000
(PCON2) register

SPI can be switched in 3 groups of pins by selecting the control bits SP1_S1 and SPI_S0
SPI _S1 SPI_SO |SPI can be switched in P1, P2 and P4

0 SPI on [P1.2/SS, P1.3/MOSI, P1.4/MISO, P1.5/SCLK]

1 SPI on [P2.4/SS_2, P2.3/MOSI_2, P2.2/MISO_2, P2.1/SCLK_2]

0

1

SPI on [P5.4/SS_3, P4.0/MOSI_3, P4.1/MISO_3, P4.3/SCLK_3]
Invalid

Pl [O] O]

DPS: DPTR registers select bit.
0: DPTRO is selected
1: DPTR1 is selected

the control bit of master clock output by dividing the frequency

MCKO_S1 | MCKO_S0 (The master clock can either be internal R/C clock or the external input clock or the external crystal oscillator)

0 0 Master clock do not output external clock

Master clock output external clock, but its frequency do not be divided, and the output clock
0 1

frequency = MCLK / 1

Master clock output external clock, but its frequency is divided by 2, and the output clock
1 0

frequency = MCLK / 2
1 1 Master clock output external clock, but its frequency is divided by 4, and the output clock

frequency = MCLK / 4

The master clock can either be internal R/C clock or the external input clock or the external crystal oscillator.
MCLK is the frequency of master clock.

STC15W1K16S series MCU output master clock on MCLKO/P5.4

It is on MCLKO/P3.4 that the Programmable clock output of master clock of STC15 series 8-pin MCU (such as
STC15F101W series). However, it is on MCLKO/P5.4 that the Programmable clock output of master clock of
other STC15 series MCU including 16-pin or more than 16-pin MCU.

MCLKO_2: to select Master Clock output on where
0: Master Clock output on MCLKO/P5.4
1: Master Clock output on MCLKO_2/XTAL2/P1.6
The master clock can either be internal R/C clock or the external input clock or the external crystal oscillator.

Tx_Rx: the set bit of relay and broadcast mode of UART1
0: UART1 works on normal mode
1. UART1 works on relay and broadcast mode, that to say output the input level state of RxD port to the
outside TxD pin in real time, namely the external output of TxD pin can reflect the input level state of RxD
port.
the RxD and TxD of UART1 can be switched in 3 groups of pins: [RxD/P3.0, TxD/P3.1];
[RxD_2/P3.6, TxD_2/P3.7];
[RxD_3/P1.6, TxD_3/P1.7].
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Mnemonic| Add Name 7 6 5 4 3 2 1 0 Reset Value
%565'2\)/ 97H C'Oi';gti’sit‘gfion MCKO_S1|MCKO_so Tx_Rx|MCLKO_2|CLKS2|cLKS1|CLKS0]| 0000,0000
the control bit of system clock
CLKS2 [ CLKS1 | CLKSO | (System clock refers to the master clock that has been divided frequency, which is offered
to CPU, UARTS, SPI, Timers, CCP/PWM/PCA and A/D Converter)
0 0 0 Master clock frequency/1, No division
0 0 1 Master clock frequency/2
0 1 0 Master clock frequency/4
0 1 1 Master clock frequency/8
1 0 0 Master clock frequency/16
1 0 1 Master clock frequency/32
1 1 0 Master clock frequency/64
1 1 1 Master clock frequency/128

The master clock can either be internal R/C clock or the external input clock or the external crystal oscillator.
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1.7.4 STC15W1K16S series Selection and Price Table

C All Packages
o] Internal ouioud LQFP44/
Speical M Internal High- clock | Eneryption PDIP40
Type Operatini US mmon| CCP | Power- |Standard Pl Low- [W reliable {internal and Download LQFPs2/
b PErating £1sh lsrAm|A>[OMMO AD |Alp|EEP Reset | High- (to protect [Rs485| ~ QFN32
1T 8051 \oltage (byte)| (byte) RP Timers |[PCA| down |External g-channel|R[TIROM \oltage |D (with [Precise reset our code |control SopP28/
MCU [ 1| T0-T2 [PwMm[wake-upfinterrupts Detection| T| " signal | YOU" € SKDIP28
T| Timer AR Interrupt optional | Clock from from being _
T threshold| MCU intercepted) Price of a part of
(0] voltage) packages(RMB ¥)
R LQFP44]SOP28
STC15W1K16S series MCU Selection and Price Table
ISTC15W1K16S| 5.5-2.6 [ 16K | 1K |1]Y] 3 N Y 5 N Y|2| 13K Y Y|16-level| Y Y Y Y
STC15W1K24S| 5.5-2.6 [ 24K | 1K |1]Y] 3 N Y 5 N Y|2| 5K Y Y|16-level| Y Y Y Y
The program
IAP15W1K29S | 5.5-2.6 | 29K | 1K |1]Y| 3 [ N | Y 5 N |Y|2[1aP| Y |Y|t6-level] Y | Y Y y | Flashinuser
program area
can be used as
EEPROM.
IRCI5WIK16S The program
(Fixed internal | 5.5-2.6 |315K[ 1K |1fy] 3 | N | Y 5 N [yl AP | Y Y| Fixed | Y | ¥ N N | Flashinuser
4MHz clock) program area
can be used as
EEPROM.

Encryption Download : please burn source code with encryption key onto MCU in the factory. Then, you can make a simple
update software just with one "update” button by fisrtly using the fuction "encrytion download" and
then "release project” to update yourself code unabled to be intercepted when you need to upgrade your

code.

To provide customized IC services

Because the last 7 bytes of the program area is stored mandatorily the
contents of only global ID, the program space the user can actually
use is 7 bytes smaller than the space shown in the selection table.

Conclusion : STC15W1K16S series MCU have: Three 16-bit relaodable Timers/Counters that are Timer/Counter 0, Timer/
Counter 1 and Timer/Counter 2; 5 external interrupts INTO/INT1/INT2/INT3/INT4; 1 high-speed asynchronous
serial port ---- UART,; a high-speed synchronous serial peripheral interface ---- SPI; 1 Comparator; 2 data
pointers ---- DPTR,; external data bus and so on.

1.7.5 STC15W1K16S series Package and Price Table

All Packages Price( RMB ¥)

Type Operating|Operating| = Operating LQFP44 / PDIP40 / LQFP32 / QFN32/SOP28 / SKDIP28 /
1T 8051 Voltage |[Frequency] Temprature TSSOP20
MCU V) (MHz) |(I — Industrial)
LQFP44|PDIP40|LQFP32|QFN32| SOP28[SKDIP28| TSSOP20
STC15W1K16S series MCU Package and Price Table

STC15W1K16S| 55-2.6 | 35 |-40°C ~+85°C
STC15W1K24S| 5526 | 35 |-40°C ~+85C
IAPISW1K29S | 55-2.6 | 35 |-40CC ~+85C
IRCI5W1K31S| 5526 | 35 [-40°C ~+85C
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1.7.6 Naming rules of STC15W1K16S series MCU

XX 15 x 1K XX

X - 35 X - XXXXX XX

-I_— Pin Number

e.g. 44, 40, 32, 28, 20

Package type
e.g. LQFP, PDIP, SOP, SKDIP, TSSOP

Temperature range
| : Industrial, -40°C-85°C
C : Commercial, 0°C-70°C

Operating frequency
35: Up to 35MHz

S: there are Universal Asynchronous Receiver /Transmitter
---- UART

Program space, e.g.

16:16KB 24:24KB 29:29KB 31:31.5KB etc.

SRAM: 1K = 1024 bytes

Operating Voltage

W :55V ~26V

STC 1T 8051 MCU,
Speed is 8~12 times faster than the traditional 8051 in the same working frequency

STC : The program Flash in user program area can not be used as EEPROM, but there
are special EEPROM.

IAP : The program Flash in user program area can be used as EEPROM.

IRC : The program Flash in user program area can be used as EEPROM, and to regular
use internal 24MHz clock
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1.7.7 Application Circuit Diagram for ISP of STC15W1K16S series MCU
1.7.7.1 Application Circuit Diagram for ISP using RS-232 Converter

Note: PO ports can be multiplexed as
Address/Data bus, notas A/D

Converter,

P0.x/ADx means that PO.x can be used

as Address/Data b

Syste|
(can be from

Power O
SW1

Please power on the target MCU after press
down the button "Download/Program™ on
STC-ISP.exe when burning code to MCU.

usin the pin map.

m Power
USB port of PC)

el =
[

Vin

bX

1

5N
w

FEEEEHEFEFEFFRFFFR

15

the line width E

P0.0/ADO

P0.1/AD1

P0.2/AD2

P0.3/AD3

P0.4/AD4

P0.5/AD5

P0.6/AD6

P0.7/AD7

P1.0

P11

P1.2/SS/ICMPO
P1.3/MOSI

P1.4/MISO

P1.5/SCLK
P1.6/RxD_3/MCLKO_2
P1.7/TxD_3
P5.4/RST/MCLKO/SS_3/CMP-
Vee

P5.5/CMP+

Gnd

ALE/P4.5
A15/P2.7
A14/P2.6

40

©

A13/P2.5

b

SS_2/A12/P2.4
MOSI_2/A11/P2.3
MISO_2/A10/P2.2

SCLK_2/A9/P2.1
RSTOUT_LOW/A8/P2.0
RD/P4.4

>

w| |5

s

WR/P4.2

n| |
=)

MISO_3/P4.1
TXD_2/INT3/P3.7

RxD_2/INT2/P3.6
TOCLKO/T1/P3.5
TICLKO/TO/P3.4
INT1/P3.3
INTO/P3.2

N
0|

2

NTE DS R DS B DS B DS
LTl (5] N BN N (33 ~

T2/TxD/P3.1

This part of the circuit
has nothing to do with
the ISP downloads

Vce

N

|||| wf Joof ool || |eof [ o] || |w

T2CLKO/INT4/RxD/P3.0

may be only
Vcc 30 ~50mil E
18
c1 C2
47yF 0.1pF ]
20
the line width
= may be only
100 ~ 200mil

Vce

Circuit diagram for ISP of STC MCU, STC RS-232 Converter

Cl+
V+

>
Vee T VVee

PC COM

Gnd

[T5}—T1iGnd

oL T1oUT [TZSRXICOM Pin2)
e 1N [E1PC_TXDCOM Ping
o.mF,I\_|z . RiouT [TZ}MCUROFE0)
i (—E v TN E MCU_TxD(P3.1)
O'IHFIZ T20UT  T2IN
[E]raiIN  R20UT[T]

Internal hghly reliable Reset, External reset circuit can be completely removed.

P5.4/RST/MCLKO pin factory defaults to the 1/0 port, which can be set as RST reset pin(active high) through the

STC-ISP progral

mmer.

Internal high-precise R/C clock( +3% ), +1% temperature drift (-40°C~+85°C) while +0.6% in normal temperature
(-20°C~+65°C). External expensive crysal can be completely removed.

Recommend to add decoupling capacitor C1(47uF) and C2(0.1uF) between Vcc and Gnd that can remove power
noise and improve the anti-interference ability.
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1.7.7.2 Application Circuit Diagram for ISP using USB Chip PL-2303SA to convert Serial Port

Note: PO ports can be multiplexed as
Address/Data bus, notas A/D

Converter.

P0.x/ADx means that P0.x can be used
as Address/Data busin the pin map.

System Power

(can be from USB port of PC)

Vin

Power OnL§<
swi1
(o]

Ve 30 ~50mil
c1 Cc2
47uF T~ 0.01uF

the line width may be
only 100 ~ 200mil

=l =
ol R e

13

[N

FEEEEHEFFFFRFFFR

[N
3

the line width E

may be only E

18

]
20

PO.0/ADO
PO.L/AD1
PO.2/AD2
PO.3/AD3
PO.4/AD4
PO.5/ADS5
PO.6/AD6
PO.7/AD7

PLO

PLL
P1.2/SSICMPO
P1.3/MOSI
PL4/MISO
PL5/SCLK

/

P1.6/RxD_3/MCLKO_2

P1.7/TxD_3

P5.4/RST/MCLKO/SS_3/CMP-

Vee
P5.5/CMP+
Gnd

ALE/P4.5
A15/P2.7
Al14/P2.6
AL3/P2.5

SS_2/A12/P2.4
MOSI_2/A11/P2.3
MISO_2/A10/P2.2

SCLK_2/A9/P2.1
RSTOUT_LOWI/A8/P2.0
RD/P4.4

WR/P4.2

MISO_3/P4.1
TXD_2/INT3/P3.7

RxD_2/INT2/P3.6
TOCLKO/T1/P3.5
T1CLKO/TO/P3.4
INT1/P3.3

INTO/P3.2

T2/TXD/P3.1
T2CLKO/INT4/RXD/P3.0

©

b

by

R

| |S

BN

=| |o

N

This part of the circuit
has nothing to do with
the ISP downloads

Vce

Nl o o] o] o] o] o] o] o] ) o] (o] |2 @) ol (@) [ ] |«
[ w o | - W al | I3

The resistor and diode are to avoid
USB device to power the target MCU

Please power on the target MCU after press
down the button "Download/Program" on
STC-ISP.exe when burning code to MCU.

Isolated Diode 1N5817/1N5819 (RMB ¥ 0.028)
Circuit diagram for ISP of STC MCU

USB convert Serial Port _L—_T_—_T_—II-

0.1uF ==

=] OuF

0.1yF

Internal hghly reliable Reset, External reset circuit can be completely removed.

GND VO _33[28} 1_ VO_33V s 45v
TXD VDD _5 [27} -f_
27Q 1
VDD_325 DM [Z6-— [,]1-5K D2
27Q
[T rRxD DP [} . D+ j
5|
PL-2303SA i
SOP8 USB-Micro

P5.4/RST/MCLKO pin factory defaults to the 1/0 port, which can be set as RST reset pin(active high) through the

STC-ISP programmer.

Internal high-precise R/C clock( +3% ), +1% temperature drift (-40°C~+85°C) while +0.6% in normal temperature
(-20°C~+65°C). External expensive crysal can be completely removed.

Recommend to add decoupling capacitor C1(47uF) and C2(0.1uF) between Vcc and Gnd that can remove power
noise and improve the anti-interference ability.
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1.7.7.3 Application Circuit Diagram for ISP using USB Chip PL-2303HXD / PL-2303HX to convert Serial Port

Note: PO ports can be multiplexed as
Address/Data bus, not as A/D
Converter.

P0.x/ADx means that P0.x can be used
as Address/Data busin the pin map.

System Power
(can be from USB port of PC)

Vin
Power On
SW1
(@]
the line width
may be only
Vcc 30 ~50mil
c1 ca L
47uF 0.01uF

the line width may be
only 100 ~ 200mil

The resistor and diode are to avoid
USB device to power the target MCU

Please power on the target MCU after press
down the button "Download/Program" on
STC-ISP.exe when burning code to MCU.

[]rooabo ~ ALE/P4.5
[2]ro.uaD1 A15/P2.7
[37]Po.21AD2 Al4/P2.6
[Z|Po.3/AD3 A13/P2.5
[=_|ro.4aDa SS_2IA12/P2.4
[e_]rosiaD5 MOSI_2/A11/P2.3
[Z]Po.6iaD6 MISO_2/A10/P2.2
[z7]po.77aD7 SCLK_2/A9/P2.1
= ]ri0 RSTOUT_LOW/Ag/P2.0 This part of the circuit
[ R RDPas has nothing to do with
] rr.2issicmpo WR/P4.2 the ISP downloads
2] p1.3mo0sI MISO_3/P4.1
=] pramiso TXD_2/INT3/P3.7 Vee
[zl pisiscLk RxD_2/INT2/P3.6
5] P1.6/RxD_3/MCLKO_2 TOCLKO/TL/P3.5
[Ze]Pr7mx03 TICLKO/TO/P3.4 X, 1}4—
[z ps.4rsT/MCLKOISS_3/CMP- INTL/P3.3 10K L0k
18 | Vee INTO/P3.2
5] ps.sicmp+ T2TxDIP3.1 [ 22 }—
20 Gnd T2CLKO/INTA/RxD/P3.0 [ 2L}
Isolated Diode 1N5817/1N5819 (RMB ¥ 0.028)
Circuit diagram for ISP of STC MCU
USB convert Serial Port 22pF
D RSERVED
DTR N O = I
VO _3.3V[Z]RTS N TEST 22pF
VDD_325 GND It
RxD NC
RN GP1
I—T]GND GPO
VO_3.3V NC NC I
47K =] DSR_N VDD_5 — USB +5V
|-—-—- DCD_N RESET_N 31— 0.1uF 10pF
CTS_N GND —_T_—T—T—"'
SHTD_N VO 33 . ¥
GP2 DM
GP3 DP
PL-2303HXD-SSOP28 il
= USB-Micro

PL-2303HX-SSOP28
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1.7.8 Pin Descriptions of STC15W1K16S series MCU

Pin Number
MNEMONIC SOP28 DESCRIPTION
LQFP44|PLCC44(PDIP40|SOP32|LQFP32 TSSOP20,
SKDIP28
P0.0/ADO 40 2 1 1 29 - - P0.0 common /O port PORTO0[0]
P0.1/AD1 41 3 2 2 30 - - P0.1 common /0 port PORTO[1]
P0.2/AD2 42 4 3 3 31 - - P0.2 common /O port PORTO[2]
P0.3/AD3 43 5 4 4 32 - - P0.3 common 1/O port PORTO[3]
P0.4/AD4 44 6 5 - - - - P0.4 common 1/O port PORTO[4]
P0.5/AD5 1 7 6 - - - - P0.5 common 1/O port PORTO[5]
P0.6/AD5 2 8 7 - - - - P0.6 common 1/O port PORTO[6]
P0.7/AD7 3 9 8 - - - - P0.7 common /O port PORTO[7]
P1.0 4 10 9 1 1 common 1/O port PORT1[0]
P1.1 5 11 10 2 2 common I/O port PORT1[1]
P1.2 common /O port PORT1[2]
Slave selection signal of
P1.2/SS/ SS synchronous serial peripheral
CMPO / 13 1 ! 8 5 20 interface----SPI
CMPO The output port of reslut
compared by comparator
P1.3 common /O port PORT1[3]
P1.3/MOSI 8 14 12 8 4 6 19
MOSI Master Output Slave Input of SPI
P1.4 common /O port PORT1[4]
P1.4/MISO 9 15 13 9 5 7 3
MISO Master lutput Slave Onput of SPI
P1.5 common 1/O port PORT1[5]
PL5/SCLK | 10 16 14 | 10 6 8 4 Clock Signal of synchronous
SCLK . : :
serial peripheral interface----SPI
P1.6 common 1/O port PORT1[6]
RxD_3  |Receive Data Port of UART1
P1.6/RxD_3/ 1 17 15 1 7 9 5 Output from the inverting
MCLKO_2 MCLKO 2 amplifier of internal clock circuit.
=" [This pin should be floated when
an external oscillator is used.
P1.7 common /O port PORT1[7]
P1.7/TxD_3 12 18 16 12 8 10 6 -
TxD_3 [Transit Data Port of UART1
P2.0 common 1/O port PORT2[0]
P2.0/ the pin output low after -
30 3% | 32 | 25| 2 23 - pin outp power-on
RSTOUT_LOW RSTOUT_LOWifand during reset, which can be set
to output high by software
p2.1 common /O port PORT2[1]
P2.1/SCLK 2| 31 37 33 26 22 24 - Clock Signal of synchronous
SCLK_2 . : -
- serial peripheral interface----SPI
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MNEMONIC

Pin Number

LQFP44

PLCC44

PDIP40

SOP32

LQFP32

SOP28
SKDIP28

ITSSOP20)

DESCRIPTION

P2.2/MISO_2

32

38

34

27

23

25

P2.2

common 1/O port PORT2[2]

MISO_2

Master lutput Slave Onput of SPI

P2.3/MOSI_2

33

39

35

28

24

26

P2.3

common 1/O port PORT2[3]

MOSI_2

Master Output Slave Input of SPI

P2.4/SS_2

34

40

36

29

25

27

P2.4

common 1/O port PORT2[4]

SS_2

Slave selection signal of synchronous
serial peripheral interface----SPI

P2.5

35

41

37

30

26

28

common 1/O port PORT2[5]

P2.6

36

42

38

31

27

common 1/O port PORT2[6]

p2.7

37

43

39

32

28

common 1/O port PORT2[7]

P3.0/RxD/
INT4
/T2CLKO

18

24

21

17

13

15

P3.0

common 1/O port PORT3[0]

RxD

Receive Data Port of UART1

11

INT4

External interrupt 4, which only can be
generated on falling edge.
/INT4 supports power-down waking-up

T2CLKO

T2 Clock Output
The pin can be configured for T2CLKO
by setting INT_CLKO[2] bit /T2CLKO

P3.1/TxD/T2

19

25

22

18

14

16

P3.1

common 1/O port PORT3[1]

12

TxD

Transit Data Port of UART1

T2

External input of Timer/Counter 2

P3.2/INTO

20

26

23

19

15

17

P3.2

common 1/O port PORT3[2]

13

INTO

External interrupt 0, which both can be
generated on rising and falling edge.
INTO only can generate interrupt on
falling edge if ITO (TCON.O) is set to 1.
/And, INTO both can generate interrupt on
rising and falling edge if ITO (TCON.0) is
set to 0.

P3.3/INT1

21

27

24

20

16

18

P3.3

common 1/0 port PORT3[3]

14

INT1

External interrupt 1, which both can be
generated on rising and falling edge.
INT1 only can generate interrupt on
falling edge if IT1 (TCON.2) is set to 1.
/And, INT1 both can generate interrupt on
rising and falling edge if IT1 (TCON.2) is
set to 0.

INT1 supports power-down waking-up

P3.4/T0/
T1CLKO

22

28

25

21

17

19

P3.4

common 1/O port PORT3[4]

TO

External input of Timer/Counter 0

15

T1CLKO

T1 Clock Output
The pin can be configured for TLCLKO
by setting INT_CLKO[1] bit /TICLKO
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Pin Number
MNEMONIC SOP28 DESCRIPTION
LQFP44|PLCC44|PDIP40|SOP32(LQFP32 TSSOP20
SKDIP28
P3.5 [common I/0 port PORT3[5]
P3.5/T1/ ” » " ’ " ” " T1 |External input of Timer/Counter 1
TOCLKO TO Clock Output
TOCLKO(The pin can be configured for TOCLKO
by setting INT_CLKOI0] bit /TOCLKO
P3.6 [common 1/O port PORT3[6]
p3.6/TNT3 External interrupt 2, which only can be
/F.Q D 2 24 30 27 23 19 21 17 INT2 |generated on falling edge.
XD /INT2 supports power-down waking-up
RxD_2 |Receive Data Port of UART1
P3.7 [common 1/O port PORT3[7]
P3.7/TNT3 External interrupt 3, which only can be
/_i_ D 2 25 31 28 24 20 22 18 INT3 |generated on falling edge.
XD /INT3 supports power-down waking-up
TxD_2 |Transit Data Port of UART1
P4.0 17 23 - - - - - common 1/O port PORT4[0]
P4.1 26 32 29 - - - - common 1/O port PORT4[1]
—_ P4.2  [common I/O port PORT4[2]
P4.2/WR 27 33 30 - - - - — _
WR |Write pulse of external data memory
P4.3 28 34 - - - - - common /O port PORT4[3]
_ P4.4  [common I/O port PORT4[4]
P4.4/RD 29 35 31 - - - - —
RD [Read pulse of external data memory
P4.5 [common I/O port PORT4[5]
P4.5/ALE 38 44 40 - - - - ALE |Address Latch Enable. It is used for
external data memory cycles (MOVX)
P4.6 39 1 - - - - - common /O port PORT4[6]
P4.7 6 12 - - - - - common /O port PORT4[7]
P5.4 [common I/O port PORT5[4]
Reset pin.
RST [Ahigh on this pin for at least two
machine cycles will reset the device.
P5.4/RST/ Master clock output; the output
MCLKO/ 13 19 17 | 13 9 1 7 frequency can be MCLK/1, MCLK/2 and
CMP- MCLK/4.
MCLKO The master clock can either be internal
R/C clock or the external input clock or
the external crystal oscillator.
CMP- [Comparator negative input
P5.5 |common I/O port PORT5[5]
P5.5/CMP+ | 15 21 19 15 1 13 9 —
CMP+ |Comparator positive input
Vce 14 20 18 14 10 12 8 The positive pole of power
Gnd 16 22 20 16 12 14 10  [The negative pole of power, Gound
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1.8 General Overview of STC15W4K32S4 series MCU

1.8.1 Introduction of STC15W4K32S4 series MCU

STC15W4K32S4 series MCU is a single-chip microcontroller based on a high performance 1T architecture
8051 CPU, which is produced by STC MCU Limited. It is a new generation of 8051 MCU of high speed,
high stability, wide voltage range, low power consumption and super strong anti-disturbance. Besides,
STC15W4K325S4 series MCU is a MCU of super advanced encryption, because it adopts the ninth generation of
STC encryption technology. With the enhanced kernel, STC15W4K32S4 series MCU is faster than a traditional
8051 in executing instructions (about 8~12 times the rate of a traditional 8051 MCU), and has a fully compatible
instruction set with traditional 8051 series microcontroller. External expensive crystal can be removed by being
integrated internal high-precise R/C clock(#+0.3%) with 1% temperature drift (-40°C~+85°C) while 0.6% in
normal temperature (-20°C~+65°C) and wide frenquency adjustable between 5MHz and 35MHz. External reset
curcuit also can be removed by being integrated internal highly reliable one with 16 levels optional threshold
voltage of reset. The STC15W4K32S4 series MCU retains all features of the traditional 8051. In addition, it has
8-channels and 10-bits PWM, 8-channels and 10-bits A/D Converter(300 thousand times per sec.), Comparator,
large capacity of 4K bytes SRAM, four high-speed asynchronous serial ports----UARTS(UART1/UART2/UART3/
UART4) and a high-speed synchronous serial peripheral interface----SPI1. STC15W4K32S4 series MCU is usu-
ally used in communications which need for serveral UARTS or electrical control or some occasion with strong
disturbance.

In Keil C development environment, select the Intel 8052 to compiling and only contain < reg51.h > as head-
er file.

STC15 series MCU with super high-speed CPU core of STC-Y5 works 20% faster than STC early 1T series
(such as STC12/STC11/STC10 series) at same clock frequency.

» Enhanced 8051 Central Processing Unit, 1T, single clock per machine cycle, faster 8~12 times than the rate of
a traditional 8051.

e Operating voltage range : 5.5V ~ 2.5V.

* On-chip 16K/32K/40K/48K/56K/58K/61K/63.5K FLASH program memory with flexible ISP/IAP capability,
can be repeatedly erased more than 100 thousand times.

» Large capacity of on-chip 4096 bytes SRAM: 256 byte scratch-pad RAM and 3840 bytes of auxiliary RAM
» Be capable of addressing up to 64K byte of external RAM

» On-chip EEPROM with large capacity can be repeatedly erased more than 100 thousand times.

» Dual Data Pointer (DPTR) to speed up data movement

* ISP/IAP, In-System-Programming and In-Application-Programming , no need for programmer and emulator.

» 8 channels and 10 bits Analog-to-Digital Converter (ADC), the speed up to 300 thousand times per second, 3
channels PWM also can be used as 3 channels D/A Converter(DAC).

* 6 channels 15 bits high-precision PWM (with a dead-section controller) and 2 channels CCP (The high-speed
pulse function of which can be utilized to realize 11 ~ 16 bits PWM)
---- can be used as 8 channels D/A Converter or 2 Times or 2 external Interrupts (which can be generated on
rising or falling edge).
 Internal hghly reliable Reset with 16 levels optional threshold voltage of reset, so that external reset curcuit
can be completely removed.
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Internal high- precise R/C clock(£0.3%) with £1% temperature drift (-40°C~+85°C) while £0.6% (-20°C
~+65°C) in normal temperature and wide frenquency adjustable between 5MHz and 35MHz (5.5296MHz /
11.0592MHz / 22.1184MHz / 33.1776 MHz).

No need external crystal and reset, and can output clock and low reset signal from MCU.
Operating frequency range: 5- 35MHz, is equivalent to traditional 8051:60~420MHz.

Four high-speed asynchronous serial ports----UARTs (UART1/UART2/UART3/UART4 can be used
simultaneously and regarded as 9 serial ports by shifting among 9 groups of pins):
UART1(RxD/P3.0, TxD/P3.1) can be switched to (RxD_2/P3.6, TxD_2/P3.7),
also can be switched to (RxD_3/P1.6, TxD_3/P1.7);
UART2(RxD2/P1.0, TxD2/P1.1) can be switched to (RxD2_2/P4.6, TxD2_2/P4.7);
UART3(RxD3/P0.0, TxD3/P0.1)can be switched to (RxD3_2/P5.0, TxD3_2/P5.1)
UART4(RxD4/P0.2, TxD4/P0.3)can be switched to (RxD4_2/P5.2, TxD4_2/P5.3)

A high-speed synchronous serial peripheral interface----SPI.

Support the function of Encryption Download (to protect your code from being intercepted).
Support the function of RS485 Control

Code protection for flash memory access, excellent noise immunity, very low power consumption

Power management mode: Slow-Down mode, Idle mode(all interrupt can wake up Idle mode), Stop/Power-
Down mode.

Timers which can wake up stop/power-down mode: have internal low-power special wake-up Timer.

Resource which can wake up stop/power-down mode are: INTO/P3.2, INT1/P3.3 (INTO/INT1, may be
generated on both rising and falling edges),
INT2/P3.6, INT3/P3.7, INT4/P3.0 (INT2
/INT3/INT4, only be generated on falling
edge); pins CCPO/CCP1; pins RxD/RxD2/
RxD3/RxD4; pins TO/T1/T2/T3/T4(their
falling edge can wake up if TO/T1/T2/T3/T4
have been enabled before power-down mode,
but no interrupts can be generatetd); internal
low-power special wake-up Timer.

7 Timers/Counters, five 16-bit reloadable Timer/Counter(TO/T1/T2/T3/T4, TO and T1 are compatible with

Timer0/Timerl of traditional 8051), TO/T1/T2/T3/T4 all can independently achieve external programmable

clock output (5 channels), 2 channels CCP/PWM/PCA also can be used as 2 timers.

Programmable clock output function(output by dividing the frequency of the internal system clock or the
input clock of external pin):

The speed of external programmable clock output of 5V MCU is also not more than 13.5MHz, because the
output speed of I/O port of STC15 series 5V MCU is not more than 13.5MHz.

The speed of external programmable clock output of 3.3V MCU is also not more than 8MHz, because the
output speed of 1/O port of STC15 series 3.3V MCU is not more than 8MHz.

(D The Programmable clock output of TO is on P3.5/TOCLKO (output by dividing the frequency of the internal
system clock or the input clock of external pin TO/P3.4)

(@ The Programmable clock output of T1 is on P3.4/T1CLKO (output by dividing the frequency of the internal
system clock or the input clock of external pin T1/P3.5)

117



STC15series MCU Data Sheet

(3 The Programmable clock output of T2 is on P3.0/T2CLKO (output by dividing the frequency of the internal
system clock or the input clock of external pin T2/P3.1)
@ The Programmable clock output of T3 is on P0.4/T3CLKO (output by dividing the frequency of the internal
system clock or the input clock of external pin T3/P0.5)
® The Programmable clock output of T4 is on P0.6/T4CLKO (output by dividing the frequency of the internal
system clock or the input clock of external pin T4/P0.7)
Five timers/counters in above all can be output by dividing the frequency from 1 to 65536.
® The Programmable clock output of master clock is on P5.4/SysCIkO, and its frequency can be divided into
SysClk/1, SysClk/2, SysClk/4.

The master clock can either be internal R/C clock or the external input clock or the external crystal
oscillator.

SysClk is the frequency of master clock. SysCIKO is the output of master clock.

» Comparator, which support comparing by external pin CMP+ and CMP- or internal reference voltage and

generating output signal (its polarity can be configured) on CMPO pin can be used as 1 channel ADC or
brownout detect function.

» One 15 bits Watch-Dog-Timer with 8-bit pre-scaler (one-time-enabled)

 advanced instruction set, which is fully compatible with traditional 8051 MCU, have hardware multiplication /
division command.

* 62/46/42/38/30/26 common I/O ports are available, their mode is quasi_bidirectional/weak pull-up (traditional
8051 1/0 ports mode) after reset, and can be set to four modes: quasi_bidirectional/weak pull-up, strong push-
pull/ strong pull-up, input-only/high-impedance and open drain.
the driving ability of each 1/0 port can be up to 20mA, but it don’t exceed this maximum 120mA that the
current of the whole chip of 40-pin or more than 40-pin MCU, while 90mA that the current of the whole chip
of 16-pin or more than 16-pin MCU or 32-pin or less than 32-pin MCU.

If 1/0 ports are not enough, it can be extended by connecting a 74HC595(reference price: RMB 0.15 yuan).
Besides, cascading several chips also can extend to dozens of 1/0 ports.

e Package: LQFP64L(16mm x 16mm), LQFP64S(12mm x 12mm), LQFP48(9mm x 9mm), LQFP44(12mm X

12mm), LQFP32(9mm x 9mm), SOP28, SKDIP28, PDIP40.

« All products are baked 8 hours in high-temperature 175°C after be packaged, Manufacture guarantee good
quality.

» In Keil C development environment, select the Intel 8052 to compiling and only contain < reg51.h > as header
file.
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1.8.2 Block diagram of STC15W4K3254 series

The internal structure of STC15W4K32S4 series MCU is shown in the block diagram below. STC15W4K32S4
series MCU includes central processor unit(CPU), program memory (Flash), data memory(SRAM), Timers/
Counters, 1/0O ports, high-speed A/D converter(ADC), Comparator,Watchdog, high-speed asynchronous serial
communication ports---UART(UART1/UART2/UART3/UART4), CCP/PWM/PCA, a group of high-speed
synchronous serial peripheral interface (SPI), internal high- precise R/C clock, internal hghly reliable Reset and
S0 on. STC15W4K32S4 series MCU almost includes all of the modules required in data acquisition and control,
and can be regarded as an on-chip system (SysTem Chip or SysTem on Chip, abbreviated as STC, this is the name
origin of Hongjing technology STC Limited).

AUX-RAM RAM ADDR RAM
B Register 3840 Bytes : Register y 256 Bytes

Program Memory
{1 : K (Flash) 8 ~ 63.5K
Timer/Counter 0/1 K=
Stack l

Pointer Timer/Counter 2 K=)| K= 1sp/1AP
™P2 | | TvP1 | Timer/Counter 3/4 K=
Address
Enhanced UART1 K= $ Generator
| UART2 (52) |$ Program Counter

SN
UART3 (53) I (PO
m ﬁ W @ T R
internal hghly reliable Reset
(16 levels optional threshold S
VOItagel of reset) II . |Power-Down Wake-up
> Cont'rol Portl Latch Port 0,2,3,4,5,6,7 |LI™— Special Timer
Unit Latch
II /ADC II
xra I xrac Port 0,2,34,5,6,7
Port 1 Driver \ Driver
= z II
. . - o 7 PLO~PLT
internal high-precise R/C clock(+0.3%) P1O%PLY P0,P2,P3,P4,P5 P6,P7

+ 1% temperature drift(-40°C~+85°C) while
+0.6% in normal temperature (-20°C~+65C)

STC15W4K32S4 series Block Diagram
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1.8.3 Pin Configurations of STC15W4K32S4 series MCU

N\
All packages meet EU RoHS standards RXD3/ADO/P0.0 ] 1 40[IP45/ALEIPWMS 2
TxDB;ADleO.l 02 39[P2.7/A15/PWM2_2
- - RxD4/AD2/P0.2 [ 3 T 38[1P2.6/A14/CCP1_3
CCP is abbreviation for Capture, Compare, PWM TXD4IADIPO3 g O SErsAICeR0
e T3CLKO/AD4/P0.4H5 = 36[1P2.4/A12/ECI_3/SS_2/PWMFLT
2lo0s SN PWMFLT_2/T3/AD5/P0.5] 6 E 35[1P2.3/A11/MOSI_2/PWM5
= go =55 PWM7_2/TACLKO/AD6/P0.6 (] 7 S 34[1P2.2/A10/MISO_2/PWM4
L8z- ., « E00 PWM6_2/T4/AD7/P0.7 8 33[1P2.1/A9/SCLK_2/PWM3
ROND =S INEe) RxD2/CCP1/ADCO/P1.0 =] 9 32[1P2.0/A8/RSTOUT_LOW
B3%03,2,285 TXD2/CCPO/ADCI/PLIC]10 O  31[P4.4/RD/PWM4_2
SS0b 3 EoEE CMPO/ECISS/ADC2PL211 O  30[3P4.2/WRPWMS, 2
SSoxafaPMNE MOSI/ADC3PL3[{12 = 20[1P4.1/MISO_3
23222 3|§§ z|z = MISO/ADC4PL4[H13 ()  28[JP3.7/INT3/TxD_2/PWM2
FITS IS NI BB SCLK/ADC5/P1.5 14 27[1P3.6/INT2/RXD_2/CCP1_2
YN FY Y 2L PWM6/SysCIKO_2/XTAL2/RXD_3/ADC6/P1.6 (] 15 '8 26[1P3.5/T1/TOCLKO/CCPO_2
LQFP44(12x12mm) PWM7/XTALL/TXD_3/ADC7/P1.7L]16 = 25[1P3.4/TOITICLKO/ECI_2
CNHSRNS RS R CMP-/SS_S/SysCIkO/RST/Ii/SA E g o gg g Eggm%
PWMFLT/SS_2/ECI_3/A12/P2.4 22 £ P3.4/TO/TICLKO/ECI 2 cc -
CCPO_3/A13/P2.5 21 (A P3.3/INTL ~ CMP+P55H19 22 P3.1/TXDIT2__
CCP1_3/A14/P2.6 20 1 P3.2/INTO Gnd 20 211P3.0/RXD/INT4/T2CLKO
PWM2_2/A15/P2.7 19 (9 P3.1/TXD/T2
PWM3_2/ALE/PA.5 LQFP44 18 3 P3.0/RXD/INTA/T2CLKO
RxD2_2/P4.6 17 FP4.0/MOSI_3
RXD3/AD0/PO.0 42 1/0 ports  16=Gnd
gxgzﬁgéﬁgé ii gf’/%f’/c’\’”’* Note: PO ports can be multiplexed
Xi .
TxD4/AD3/P0.3 13 =1 P5.4/RST/SysCIKO/SS_3/CMP- as Address/Data bus, not as
T3CLKO/AD4/P0.4 12 FP1.7/ADC7/TXD_3/XTALL/PWM7 A/D Converter. 8 channels
M SO~ ;S of A/D Converter are on P1.

SysCIKO is the output of Recommend UART1 on [P3.6/RxD_2, P3.7/TxD_2]

master clock whose frequency g g gg : ’:r : : : 3 gHo or [Pl.G/RXD_3/XTAL2, Pl.?/TXD_S/XTALl] Consequently: P0O.x/ADxX means
can be divided into SysClk/1, SSESE555%55% that P0.x can be used as Address/
SysClk/2, SysClk/4 23388488888 Data bus, while P1.x/ADCx
The master clock can either & é FEERSS %( 5 g means P1.x can be used as A/D
be internal R/C clock or the SO988 2804 e «~ oY, conversion channel in the pin map.
X 0000 03S3%R >S=2= Soo
external input clock or the issx O O x S g 3 =55
external crystal oscillator. s83289 9 9 g7 :, o & £S89
SysClk is the frequency of 35 &F 3 E 70 O3 g‘ 2 g 2
master clock. 2 S, g é’ ars ;g o F & o,
= ©
E 2885502 2EERS
S I222RPSskIERE
TOCLKO refers to the programmable clock output of 3 E 5 E § ;l,' gg E E E E E,
Timer/Counter 0 <
=
(output by dividing the frequency of the internal system E LQFPA48(9x9mm) ﬂ D D D ﬂ D D D D ﬂ Ll D
A - o ~
clock or the input clock of external pin T0/P3.4); POOONOHANNNN
PWMFLT/SS_2/ECI_3/A12/P2.4 37 24 1 P5.0/RXD3_2
T1CLKO refers to the programmable clock output of CCP0_3/A13/P2.5—]38 23 =1 P3.4ITO/TICLKO/ECI_2
Timer/Counter 1 CCP1_3/A14/P2.6 39 22 A P3.3/INTL
(output by dividing the frequency of the internal system PWM2_2/A15/P2.7C—40 21 2 P3.2/INTO
clock or the input clock of external pin T1/P3.5); PWM?’F;)Z({:)AZLE;E?Z fé LQFP48 ig g zg.égxgll}%ﬁzcmo
-t . B X
T2CLKO refers to the programmable clock output of RxD3/AD0/P0.0 43 46 1/0O ports 18 1 P4.0/MOSI_3
Timer/Counter 2 TxD3/AD1/P0.1 44 p 17 =3 Gnd
(output by dividing the frequency of the internal system RxD4/AD2/P0.2 45 16 1 P5.5/CMP+
lock o the i lock of | oin T2/ ) TxD4/AD3/P0.3]46 15 1 Vee
clock or the input clock of external pin T2/P3.1); T3CLKO/AD4/P0.4T—47 141 P5.4/RST/SysCIKO/SS_3/CMP-
T3CLKO refers to the programmable clock output of RxD4_2/P5.2 13 FAPL7/IADCT/TXD_3/XTAL1/PWM7
Timer/Counter 3

(output by dividing the frequency of the internal system The speed of external programmable

clock or the input clock of external pin T3/P0.5); Rl e R R A clock output of 5V MCU is also not
TACLKO refers to the programmable clock output of £55£8829488 9 more than 13.5MHz, because the
Timer/Counter 4 3'2 22388 ~'88 88 8 output speed of 1/0 port of STC15
(output by dividing the frequency of the internal system FEQE <X %% %( :?( < series 5V MCU is not more than
clock or the input clock of external pin T4/P0.7). :‘g Zlé g % g é; § 91 13.5MHz.

In addition to programmable output on the internal g 5 % 9 "'BJ % The speed of external progrgimmable
system clock, TOCLKO/T1CLKO/T2CLKO/T3CLKO/ SEEER S & clock output of 3.3V MCU is also not
TACLKO also can be used as divider by dividing the &2 o % more than 8MHz, because the output
frequency of the internal system clock or the input & < speed of I/O port of STC15 series
clock of external pin TO/T1/T2/T3/T4. 2 3.3V MCU is not more than 8MHz.
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TOCLKO refers to the programmable clock output of Timer/Counter 0
(output by dividing the frequency of the internal system clock or the
input clock of external pin TO/P3.4);

T1CLKO refers to the programmable clock output of Timer/Counter 1

All packages meet EU RoHS standards
CCP is abbreviation for Capture, Compare, PWM

N o
output by dividing the frequency of the internal system clock or the S3eox g
put by 9 quency Y S S5e
input clock of external pin T1/P3.5); B 2 3| £88
S QL ~ o~ ==
T2CLKO refers to the programmable clock output of Timer/Counter 2 5' o ;‘”(D; g‘ E‘ ;l g' S
(output by dividing the frequency of the internal system clock or the g g abs ;’% g| E g g N
input clock of external pin T2/P3.1); 3§2¢ |% dlE ? |ﬁ |,‘E IS ‘é”(
; s Z [
T3CLKAO refers to the programmable clock output of Timer/Counter 3 % é <:(, é % % % SoNncoR E ':_.
(output by dividing the frequency of the internal system clock or the SR dEEEERERR
input clock of external pin T3/P0.5); ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ
T4CLKO refers to the programmable TLLIQLIIIABEEEIS
clock output of Timer/Counter 4 ~ PWMFLT/SS_2/ECI_3/A12/P2.4—] 49 32 [—1P5.0/RxD3_2
(output by dividing the frequency of the ggg%g;xi;gig E 22 gé g gg.gﬁ'\(‘){rTlICLKO/ECI_Z
internal system clock or the input clock ~ ' ’
. PWM2_2/A15/P2.7—] 52 29 3 P3.2/INTO
of external pin T4/P0.7). P7.4— 53 28 1P UTXD/T2
In addition to programmable output on P7.5C—] 54 27 2 P3.0/RxD/INT4/T2CLKO
the internal system clock, TOCLKO/ E;SE gg LQFP64L gg gggg
T1CLKO/T2CLKO/T3CLKO/TACLKO PWME 2JALEPLS ] 7 LQFP64S = pes
also can be used as divider by dividing RxD?2 2/P4.6— 58 23E=1p6.4
the frequency of the internal system RXD3/AD0/P0.0 =] 59 62 1/0 ports 22 [E1P4.0/IMOSI_3
clock or the input clock of external pin TxD3/AD1/P0.1 ] 60 21—1Gnd
TO/TL/T2/T3/TA. RxD4/AD2/P0.2—] 61 20 3 P5.5/CMP+
TxD4/AD3/P0.3—] 62 19 Vee
T3CLKO/AD4/P0.4—] 63 18 1 P5.4/RST/SysCIkO/SS_3/CMP-
8 channels of A/D RxD4_2/P5.2—] 64 17 E3P1.7/ADC7/TXD_3/XTAL1/PWM7
Converter are on P1. o ey CaNmsworwo 3 ANAIAS | LQFPE4L(16x16mm)
= o N
P1X/ADCx means P1x  _ o s % g 5 LQFP64S(12x12mm)
== w
can be used as A/D 222359538 e e i
conversion channel in g2z.1ggxx g@dgagaacaacaaacaaaaaa Thespeed of external
ooa X X
- S NN5 XF00 B85 8003388  programmable clock output of
the pin map. 5 Q¥0|sls 22 T aoNaanaa .
g‘é’d%|’g|§5§ 2553 I 5VMCU isalso not more than
g2geEEbE = 'glf E‘ EET8BQ32 7 135MHz because the output
LQFP32(9x9mm) &8 &8& &8 & & HQe OO0 O=5@x speedof I/O port of STC15
OFs Qe @ & p p
nonononnn £5% 88 o S series 5V MCU is not more than
TONAO O @~ S gF < < 13.5MHz
PWMFLTISS 2iEC 3P24]25 © T T16P3aNTL a3 & 5 ’ )
ccpo_3/p2.5] 26 15 3 P3.2/INTO E N‘ The speed of external
CCP1_3/P2.6 27 LOFP32 14 1 P3.1/TxD/T2 Q  programmable clock output of
P2.7] 28 Q 13 [ P3.0/RxD/INT4/T2CLKO G 3.3V MCU is also not more than
?iggjgg'g 30 1/O ports g S;glcmm tg 8MHz, because the output speed
RXDA/P0.2 — vee § of I/0 _port of STC15 series 3.3V
TxD4/P0.3 [1 P5.4/RST/SysCIkO/CMP- Z  MCU is not more than 8MHz.
U/
CCP1_3/P2.6 1 28 P2.5/CCPO_3
O = NM < 1D © ™~
. frsffrsdes & pP2.7 2 27 P2.4/ECI_3/SS_2/PWMFLT
MCLKO is the output S3383885 RxD2/CCP1/ADCO/PLO [ 3 26 [__]P2.3/MOSI_2/PWM5
of master clock whose ao0goa0gQ
> LLLL<L<L TxD2/CCPO/ADCLPLL [ 4 25 [_]P2.2/MISO_2/PWM4
frequency can be divided § g 2383 2‘ 2' CMPO/ECI/SSIADC2/P1.2 [ wn 24 []P2.1/SCLK_2/PWM3
into MCLK/1, MCLK/2, Q©QODZ33% - 5 o) . _
MCLK/4 385 €8 MOSI/ADC3/P1.3 6 IR = P2.0/RSTOUT_LOW
-4 —
i EFS < MISO/ADCA4/P1.4 7 N—- 2 P3.7/INT3/TXD_2/PWM2
The master clock can either 3 oll>] @ =
be internal R/C clock or the S g SCLK/ADC5/PL5 [ |8 0 O 51 [Jp36/iNTZRxD_2/CCPL 2
external input clock or the % 2 PWMG/SysCIKO_2IXTAL2IRXD_3/ADC6/PL6 |9 é -_% 20 [__]P3.5/TL/TOCLKO/CCPO_2
external crystal oscillator. z PWM7/XTALYTXD_3/ADCTPLT[J10 =g & 19 P3.4/TO/TICLKO/ECI_2
MCLK is the frequency of g CMP-/SysCIkO/RST/P5.4 n 18 P3.3/INT1
master clock. 2 Vee |12 17 [JP3.2/INTO
CMP+/P5.5 13 16 []P3.U/TxDIT2
Recommend UART1 on [P3.6/RxD_2, P3.7/TxD_2] Gnd [ 14 15 []P3.0/RxD/INT4/T2CLKO
or [P1.6/RXD_3/XTAL2, P1.7/TxD_3/XTAL1]
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Mnemonic| Add Name 7 6 5 4 3 2 1 0 Reset
Value

AUXR1 Auxiliary 0000

P SW1 A2H register 1 S1_S1 S1_S0 CCP_S1 | CCP_S0 SPI_S1 |SPI_SO| O DPS 0000

p sw2 |pan| Peripheral PWM67_S|PWM2345_S] s4.s | s3s|s2s XX

function switch x000

CLK_DIV Clock Division 0000
(PCON2) 97H register SysCKO_S1|SysCKO_S0| ADRJ TX_Rx  [SysCIkO_2|CLKS2[CLKS1CLKSOf o0

UART1/S1 can be switched in 3 groups of pins by selecting the control bits S1_S0 and S1_S1.
S1.S1 |S1.SO |UART1/S1 can be switched between P1 and P3

0 0 |UART1/S1 on [P3.0/RxD,P3.1/TxD]
0 1 |UART1/S1 on [P3.6/RxD_2,P3.7/TxD_2]
. o |UART1/SLon [PLE/RXD_3/XTAL2,PL7/TxD_3/XTAL1]

when UART1 is on P1, please using internal R/C clock.
1 1 Invalid

Recommed UART1 on [P3.6/RxD_2,P3.7/TxD_2] or [P1.6/RXD_3/XTAL2,P1.7/TxD_3/XTAL1].

UART?2/S2 can be switched in 2 groups of pins by selecting the control bit S2_S.
S2_S |UART2/S2 can be switched between P1 and P4
0 UART2/S2 on [P1.0/RxD2,P1.1/TxD2]
UART2/S2 on [P4.6/RxD2_2,P4.7/TxD2_2]

UART3/S3 can be switched in 2 groups of pins by selecting the control bit S3_S.
S3_S |UART3/S3 can be switched between PO and P5

UART3/S3 on [P0.0/RxD3,P0.1/TxD3]

UART3/S3 on [P5.0/RxD3_2,P5.1/TxD3_2]

UART4/S4 can be switched in 2 groups of pins by selecting the control bit S4_S.
S4 S |UARTA4/S4 can be switched between PO and P5
0 UART4/S4 on [P0.2/RxD4,P0.3/TxD4]
1 UART4/S4 on [P5.2/RxD4_2,P5.3/TxD4_2]

SPI can be switched in 3 groups of pins by selecting the control bits SPI_S1 and SPI_SO

SP1_S1 [SPI_SO |SPI can be switched in P1 and P2 and P4
0 0 SPI on [P1.2/SS,P1.3/MOSI,P1.4/MISO,P1.5/SCLK]
0 1 SPI on [P2.4/SS_2,P2.3/MOSI_2,P2.2/MISO_2,P2.1/SCLK_2]
1 0 SPI on [P5.4/SS_3,P4.0/MOSI_3,P4.1/MISO_3,P4.3/SCLK_3]
1 1 Invalid
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Mnemonic| Add|  Name 7 6 5 4 3 2 1 o |Reset
Value

AUXR1 Auxiliary 0000
powt A2 registor 1 S1.S1 S1.80 | CCP_SL | CCP.SO | SPI_S1 [SPISO| O | DPS | g0
p sw2 |pan| Peripheral PWM67_S|PWM2345_S| S4.5|s35|s2s |
= function switch - - = = =" | x000
CLK_DIV] Clock Division 0000
peonz) | 9H[ register  [SYSCKO_SIISYsCKO_SO  ADRI | Tx_Rx  [SysCIKO_2CLKS2|CLKS1ICLKS0| o0

CCP can be switched in 3 groups of pins by selecting the control bits CCP_S1 and CCP_S0.
CCP_S1 |CCP_S0 [CCP can be switched in P1 and P2 and P3

CCPon [P1.2/ECI,P1.1/CCP0,P1.0/CCP1,P3.7/CCP2]

CCP on [P3.4/ECI_2,P3.5/CCP0_2,P3.6/CCP1_2,P3.7/CCP2_2]

CCP on [P2.4/ECI_3,P2.5/CCP0_3,P2.6/CCP1_3,P2.7/CCP2_3]
Invalid

Rl [O]O|
RO (PO

PWM2/PWM3/PWM4/PWM5/PWMFLT can be switched in 2 groups of pins by selecting the control bit
PWM2345_S.

PWM2345_S PWM2/PWM3/PWM4/PWMS/PWMFLT can be switched between P2, P3, and P4

0 PWM2/PWM3/PWM4/PWMS/PWMFLT on [P3.7/PWM2, P2.1/PWM3, P2.2/PWM4,
P2.3/PWM5, P2.4/PWMFLT]
1 PWM2/PWM3/PWM4/PWMS/PWMFLT on [P2.7/PWM2_2, P4.5/PWM3_2, P4.4/

PWM4_2, P4.2/PWM5_2, PO.5/PWMFLT 2]

PWM6/PWM?7 can be switched in 2 groups of pins by selecting the control bit PWM67_S.
PWM67_S PWM2/PWM3/PWM4/PWM5/PWMFLT can be switched between PO and P1
0 PWM®6/PWMT on [P1.6/PWM6,P1.7/PWMT]
1 PWM6/PWM7 on [PO.7/PWM6_2,P0.6/PWM7_2]

DPS : DPTR registers select bit.
0 : DPTRO is selected
1 : DPTR1is selected

ADRIJ: the adjustment bit of ADC result
0: ADC_RESJ[7:0] store high 8-bit ADC result, ADC_RESL[1:0] store low 2-bit ADC result
1: ADC_RES[1:0] store high 2-bit ADC result, ADC_RESL[7:0] store low 8-bit ADC result

Tx_Rx: the set bit of relay and broadcast mode of UART1
0: UART1 works on normal mode
1: UART1 works on relay and broadcast mode, that to say output the input level state of RxD port to the outside
TxD pin in real time, namely the external output of TxD pin can reflect the input level state of RxD port.

the RxD and TxD of UART1 can be switched in 3 groups of pins: [RxD/P3.0, TxD/P3.1];

[RxD_2/P3.6, TxD_2/P3.7];
[RxD_3/P1.6, TXD_3/P1.7].
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Mnemonic| Add Name 7 6 5 4 3 2 1 0 Reset Value
%géﬁlz\)/ 97H C'Ocr'e‘g'i)sit‘gfion SysCKO_S1lSysCKO_S0| ADRJ| Tx_Rx [SysCIko_2|cLKS2|cLKs1/cLKS0| 0000 0000
the control bit of master clock output by dividing the frequency
SysCKO_S1 | SysCKO_SO0 | (The master clock can either be internal R/C clock or the external input clock or
the external crystal oscillator)
0 0 Master clock do not output external clock
0 1 Master clock output external clock, but its frequency do not be divided, and the
output clock frequency = SysClk / 1
1 0 Master clock output external clock, but its frequency is divided by 2, and the
output clock frequency = SysClk / 2
1 1 Master clock output external clock, but its frequency is divided by 4, and the
output clock frequency = SysClk / 4

The master clock can either be internal R/C clock or the external input clock or the external crystal oscillator.
SysClk is the frequency of master clock.

STC15W4K32S4 series MCU output master clock on SysCIkO/P5.4

It is on SysCIkO/P3.4 that the Programmable clock output of master clock of STC15 series 8-pin MCU (such as
STC15F101W series). However, it is on SysCIkO/P5.4 that the Programmable clock output of master clock of
other STC15 series MCU including 16-pin or more than 16-pin MCU.

SysCIkO_2: to select Master Clock output on where
0: Master Clock output on SysCIkO/P5.4
1: Master Clock output on SysCIkO_2/XTAL2/P1.6
The master clock can either be internal R/C clock or the external input clock or the external crystal oscillator.

the control bit of system clock
CLKS2 | CLKS1 | CLKSO | (System clock refers to the master clock that has been divided frequency, which is
offered to CPU, UARTS, SPI, Timers, CCP/PWM/PCA and A/D Converter)
0 0 0 Master clock frequency/1, No division
0 0 1 Master clock frequency/2
0 1 0 Master clock frequency/4
0 1 1 Master clock frequency/8
1 0 0 Master clock frequency/16
1 0 1 Master clock frequency/32
1 1 0 Master clock frequency/64
1 1 1 Master clock frequency/128

The master clock can either be internal R/C clock or the external input clock or the external crystal oscillator.
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1.8.4 STC15W4K3254 series Selection and Price Table

All Packages
g - LQFPBASILQFPBAL/
nterna
8 channels [Speical M| High- Cutpu Encryption QFNGAILQFPAS/
Tyoe oneratin s PWM Power- Standard P|D| ITE‘T?I " reliable [Internal C;?];k Download LQFSZESBD/IMO
n PEraUNg | ash|sramAl oM mON down AD |alp|EEP Reset | High- (to protect |RS485| | rpassoposy
1T 8051 \oltage P| Timers External Voltage [D : .| reset Q
(byte)| (byte) || Wake- 8-channel|R[T[ROM| N (with |Precise| . your code [Control| SKDIP28
MCU V) 1] TO-T4 Interrupts Detection|T| °.. signal A
u - up AR optional | Clock P from being -
15-bit Timer T Interrupt threshold| rom intercepted), Price of a part of
special |, 0 o voltage) MCU packages (RMB ¥)
PWM [ op R PDIP|LQFPILQFP|LQFP
(witha 40 | 44 | 48 | 64S
STC15WA4K32S4 series MCU Selection and Price Table
Note: 8 channels PWM can be used as 8 channels DAC, 2 channels CCP can be used as 2 Timers or 2 external interrupts.
STC15W4K16S4( 2.5-5.5 | 16K | 4K J4]Y] 5 6-ch |2-ch| Y 5 10 bits [Y]2] 42K Y |Y|16-level| Y Y Y Y
ISTC15W4K32S4] 2.5-5.5 [ 32K| 4K |4fy] 5 6-ch [2-ch] Y 5 10 bits |Y]2] 26K Y Y|16-level| Y Y Y Y
ISTC15WA4K40S4| 2.5-5.5 [40K | 4K |4fy] 5 6-ch [2-ch| Y 5 10 bits |Y]2] 18K Y Y|16-level| Y Y Y Y
ISTC15WA4K48S4| 2.5-5.5 [ 48K | 4K |4[Y] 5 6-ch [2-ch| Y 5 10 bits |Y]2]| 10K Y Y|16-level| Y Y Y Y
STC15W4K56S4( 2.5-5.5 | 56K | 4K |4]Y] 5 6-ch [2-ch| Y 5 10 bits |Y]2] 2K Y Y|16-level| Y Y Y Y
STC15WA4K5854 -
(which itselfisa | 2,555 |58k | 4k [aly] 5 | 6ch |2en| v | 5 | 10bits |2 iap| v [Y|setevel| Y | Y| v y | The program Flash in
mluator) user program area can
be used as EEPROM.
IAP15WA4K61S4 - | | I| v
(which itselfisa | 25-5.5 [61K | 4K |4]Y] 5 | 6-ch |2-ch| Y 5 | wobits [Y[2[1aP| Y |Y[i6level| Y | Y Y y | The program Flash in
emlualor) user program area can
be used as EEPROM.
IRC15W4K6354 [ T 1
(Usingexternal 15 5 5 g leasi ak falv] 5 | 6<n |2en| v | 5 | 10bits [¥|2|ap| v [¥] Fixea | ¥ | v N N |The program Flash in
crystal or internal user program area can
24MHz clock) be used as EEPROM.

Encryption Download : please burn source code with encryption key onto MCU in the factory. Then, you can make a simple
update software just with one "update" button by fisrtly using the fuction “encrytion download" and
then "release project" to update yourself code unabled to be intercepted when you need to upgrade your
code.

If user wants to use 40-pin and above MCU, LQFP-44 is suggested, while PDIP-40 is still supplied normal ; if user wants to use the 32-pin MCU,
LQFP-32 is recommeded; if user wants to use the 28-pin MCU, SOP-28 is recommended.

) ) ) Because the last 7 bytes of the program area is stored mandatorily the
To provide customized IC services contents of only global 1D, the program space the user can actually
use is 7 bytes smaller than the space shown in the selection table.

Conclusion : STC15W4K32S4 series MCU have: Five 16-bit relaodable Timers/Counters that are Timer/Counter 0, Timer/
Counter 1, Timer/Counter 2, Timer/Counter 3 and Timer/Counter 4; 8 channels and 10 bits PWM (can achieve 8 D/
A converters or 2 timers or 2 external interrupts again); special power-down wake-up timer; 5 external interrupts
INTO/INT1/INT2/INT3/INT4; 4 high-speed asynchronous serial ports ---- UARTs (UART1/UART2/UART3/
UART4 can be used simultaneously); a high-speed synchronous serial peripheral interface ---- SPI; 8 channels and

10 bits high-speed A/D converter; a group of Comparator, 2 data pointers ---- DPTR; external data bus and so on.
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1.8.5 Naming rules of STC15W4K3254 series MCU

XI5 x 4K xx

XX - 35 X - XXXXX XX

| Pin Number

e.g. 64, 48, 44, 40, 32, 28

Package type
e.g. LQFP, PDIP, SOP, SKDIP

Temperature range
| : Industrial, -40°C-85C
C : Commercial, 0°C-70C

Operating frequency
35: Up to 35MHz

S4: 4 UARTSs (can be used simultaneously),

SPI,
Internal EEPROM,
AJD Converter(PWM also can be used as DAC),

CCP/PWM/PCA

Program space, e.g.

08:8KB 16:16KB 24:24KB 32:32KB 48:48KB 56:56KB
60:60KB 61:61KB 63:63.5KB etc.

SRAM: 4K = 4096 bytes
Operating \oltage

W :55V~25V

STC 1T 8051 MCU,

Speed is 8~12 times faster than the traditional 8051 in the same working frequency

STC : The program Flash in user program area can not be used as EEPROM., but there
are special EEPROM.
IAP : The program Flash in user program area can be used as EEPROM.

IRC : The program Flash in user program area can be used as EEPROM, and to use
external crystal or internal 24MHz clock

126



STC15series MCU Data Sheet

1.8.6 Application Circuit Diagram for ISP of STC15W4K32S4 series MCU
1.8.6.1 Application Circuit Diagram for ISP using RS-232 Converter
/

PO.0/ADO/RXD3 PWM3_2/ALE/P4.5
PO.L/ADL/TXD3 PWM2_2/A15/P2.7
P0.2/AD2/RXD4 CCP1_3/A14/P2.6
[[a_]P0.3/AD3/TxD4 CCP0_3/A13/P2.5
P0.4/AD4/T3CLKO PWMFLT/SS_2/ECI_3/A12/P2.4
e ]rosiaDsTa/PWMFLT 2 PWMS/MOSI_2/A11/P2.3
PO.6/AD6/TACLKO/PWM7_2 PWM4/MISO_2/A10/P2.2
System Power PO.7/AD7/T4/PWMG_2 PWM3/SCLK_2/A9/P2.1
(can be from USB [ ]r1.0iapco/cePi/RxD2 RSTOUT_LOW/A8/P2.0 This part of the circuit
port of PC) PL1/ADCL/CCPO/TXD2 PWM4_2/RDIP4.4 has nothing to do with
PL2/ADC2/SS/ECI/CMPO PWM5_2/WR/P4.2 the ISP downloads
Vin P1.3/ADC3/MOSI MISO_3/P4.1
P1.4/ADCA4/MISO PWM2/TxD_2/INT3/P3.7 Vce
Power On P15/ADC5/SCLK CCP1_2/RxD_2/INT2/P3.6
WL P1.6/ADC6/RXD_3/XTAL2/SysCIkO_2/PWM6 CCP0_2/TOCLKO/T1/P3.5
the line width P1.7/ADCT/TXD_3/XTAL1/PWMT ECI_2/T1CLKO/TO/P3.4 N 2
may be only ™17 p5 4/RST/SysCIKO/SS_3/CMP- INT1/P3.3 [ 24
Vee 30~ 50mil : Ve - 10K 10K
Vee INTO/P3.2
c1 C2 >
ST 01N T2TxD/P3.1 [ 22—
T2CLKO/INT4/RXD/P3.0 [ 21
the line width
= may be only
100 ~ 200mil Circuit diagram for ISP of STC MCU, STC RS-232 Converter

Vee
Note: PO ports can be multiplexed as Address/ STC3232,STC232, MAX232,5P232 PC COM

Data bus, notas A/D Converter. 8 OIuF
channels of A/D Converter are on P1. c1+ vee [T Vee
OluF T}—L

Consequently: PO.x/ADx means that PO.x can v+ end o RxD(Iég&dPinz)
be used as Address/Data bus, while P1.x/ADCx Cl- TiouT = -
means P1.x can be used as A/D conversion co+ RN [TEEEIXDCOM Ping)

i i 01
channel in the pin map. lLF - R10UT [T2} MCU_RxD(P3.0)

1| @ V- TLIN E MCU_TxD(P3.1)

Please power on th.e target MCU after p?'ress o.luF out T2
down the button "Download/Program™ on ran  rourh]
STC-ISP.exe when burning code to MCU.

Internal hghly reliable Reset, External reset circuit can be completely removed.

P5.4/RST/SysCIkO pin factory defaults to the 1/0 port, which can be set as RST reset pin(active high) through the
STC-ISP programmer.

Internal high-precise R/C clock( £3% ), +1% temperature drift (-40°C~+85°C) while +0.6% in normal temperature
(-20°C~+65"C). External expensive crysal can be completely removed.

Recommend to add decoupling capacitor C1(47uF) and C2(0.1pF) between Vcc and Gnd that can remove power
noise and improve the anti-interference ability.
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1.8.6.2 Application Circuit Diagram for ISP using USB Chip PL-2303SA to convert Serial Port

PO.0/ADO/RXD3 PWM3_2/ALE/P45 [40 ]
PO.1/ADL/TxD3 PWM2_2/A15/P2.7 [38]
P0.2/AD2/RXD4 CCP1_3/A14/P2.6 [ 35|
P0.3/AD3/TXD4 CCPO_3/A13/P2.5 [37 |
P0.4/AD4/T3CLKO PWMFLT/SS_2/ECI_3/A12/P2.4 [ 36 |
5 ]ro.s/aD5TaPWMFLT 2 PWN5/MOSI_2/A11/P2.3 [ 35 |
P0.6/AD6/TACLKO/PWM7_2 PWM4/MISO_2/A10/P2.2 [ 34 ]
System Power PO.7/AD7/T4IPWMS6_2 PWM3/SCLK_2/A9/P2.1 [ 33 ]
(can be from USB [=]r1.0/ADC0/CCPLRYD2 rsToUT_Lowsagpzo [3z] | This part of the circurt
port of PC) P1.1/ADC1/CCPO/TXD2 PWM4_2/RDIP4.4 [31] has nothing to do with
AN P1.2/ADC2/SS/ECI/CMPO PWM5_2/WR/P4.2 [30] the ISP downloads
Vin P1.3/ADC3/MOSI MISO_3/Pa.1 [ 29]
P1.4/ADC4/MISO PWM2//TxD_2/INT3/P3.7 E Vce
Power On P1.5/ADC5/SCLK CCP1_2/RxD_2/INT2/P3.6 E
Swi le) P1.6/ADCB/RXD_3/XTAL2/SysCIkO_2/PWM6 CCPO_2/TOCLKO/TL/P35 [26]
the line width PL.7/ADC7/TXD_3/XTALL/PWM? ECI_2/TICLKO/TO/P3.4 [ 25] N 1}4—
may be only 17 N INT1/P3.3 | 24
Ve 30 - somil | 17 | P5.4/RST/SysCIKO/SS_3/CMP ] 10k 10k
Vee INTO/P3.2 [ 23]
c1 Cc2 =1
47uF T~ 0.01F P5.5/CMP+ T2TXDIP3.1 [ 22—
Gnd T2CLKO/INTA/RXD/P3.0 | 21}
the line width may be
= only 100 ~ 200mil
The resistor and diode are to avoid
USB device to power the target MCU Isolated Diode 1N5817/1N5819 (RMB ¥ 0.028)
300Q ‘Z; Circuit diagram for ISP of STC MCU
Please power on the target MCU after press USB convert Serial Port I
down the button "Download/Program" on O-1nF== =10k ‘:“F
. ™o 1
STC-ISP.exe when burning code to MCU. GND vo_33 [28} +{vo_33v Usa 5V
. TXD VDD _5 |27}
Note: PO ports can be multiplexed as Address/ 20 [']1 - ]_1
Data bus, not as A/D Converter. 8 VDD_325 DM [ D- 2
270 T o s
channels of A/D Converter are on P1. —Z]rRxD DP [} "
T
Consequently: P0.x/ADx means that P0.x can ilp— PL-2303SA i
be used as Address/Data bus, while P1.x/ADCx SOPS8 =
means P1.x can be used as A/D conversion USB-Micro

channel in the pin map.

Internal hghly reliable Reset, External reset circuit can be completely removed.

P5.4/RST/SysCIkO pin factory defaults to the 1/0O port, which can be set as RST reset pin(active high) through the
STC-ISP programmer.

Internal high-precise R/C clock( £3% ), +1% temperature drift (-40°C~+85°C) while +0.6% in normal temperature
(-20°C~+65°C). External expensive crysal can be completely removed.

Recommend to add decoupling capacitor C1(47uF) and C2(0.1uF) between Vcc and Gnd that can remove power
noise and improve the anti-interference ability.
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1.8.6.3 Application Circuit Diagram for ISP using USB Chip PL-2303HXD / PL-2303HX to convert Serial Port

System Power

]
=]
[ 15 |
[17]
(18]

9

P0.0/ADO/RxD3

P0.1/AD1/TxD3
P0.2/AD2/RxD4
P0.3/AD3/TxD4

P0.4/AD4/T3CLKO

P0.5/ADS5/T3/PWMFLT_2
P0.6/AD6/TACLKO/PWMT7_2

P0.7/AD7/T4/IPWM6_2

/

PWM3_2/ALE/P4.5
PWM2_2/A15/P2.7
CCP1_3/A14/P2.6
CCP0_3/A13/P2.5
PWMFLT/SS_2/ECI_3/A12/P2.4
PWM5/MOSI_2/A11/P2.3
PWM4/MISO_2/A10/P2.2
PWM3/SCLK_2/A9/P2.1

s}

a1

e s o] o o o] U] U L L e e e e e e e ] e

This part of the circuit

(can be from USB P1.0/ADCO/CCP1/RxD2 RSTOUT_LOWI/A8/P2.0 | 32 h hi ith
port of PC) PL1/ADC1/CCPO/TXD2 PWMA4_2/RDIP4.4 tl‘?s InSO; C:ng tcl’ dc;WIt
__ wn
JAN 1 |P1.2/ADC2/SS/ECI/CMPO PWMS_2/WR/P4.2 [ 3 € ownloads
Vin 12 |P1.3/ADC3/IMOSI MISO_3/P4.1 [ 2
P1.4/ADC4/MISO PWM2/[TXD_2/INT3/P3.7 [ 2 Vee
Power On 14 |P1.5/ADC5/SCLK CCP1_2/RxD_2/INT2/P3.6 [ 2
Swi le) 15 | P1.6/ADC6/RXD_3/XTAL2/SysCIkO_2/PWM6 CCPO_2/TOCLKO/T1/P3.5
the line width L8] P1.7/ADC7/TXD_3/XTALLPWM? ECI_2/T1CLKO/TO/P3.4 [ 2 X &4—
may be only ™17 p5 4/RST/SysCIKO/SS_3/CMP- INTL/P3.3
\Vcc 30~ 50mil vs - 10K hok
18 |Vee INTO/P3.2
c1 Cc2 &
47uF T~ 0.01pF P5.5/CMP+ T2/TxD/P3.1
Gnd T2CLKO/INT4/RXD/P3.0
the line width may be
= only 100 ~ 200mil
The resistor and diode are to avoid Isolated Diode 1N5817/1N5819 (RMB ¥ 0.028)
USB device to power the target MCU ’
Circuit diagram for ISP of STC MCU
Please power on the target MCU after press USB convert Serial Port 220F
down the button Dowr_lload/Program on XD RSERVED
STC-ISP.exe when burning code to MCU. 12MHZE=) I
DTR_N NC
. VO 3.3V [Z]RTS_N TEST
Note: PO ports can be multiplexed as Address/ = LE]rrs. 229F
Data bus, notas A/D Converter. 8 L—zvop 325 GND I
channels of A/D Converter are on P1. RxD NC
Consequently: PO.x/ADx means that PO.x can EJriN GP1
be used as Address/Data bus, while P1.x/ADCx |—Z]GND GPO
means P1.x can be used as A/D conversion VO 3.3V NC NC I
channel in the pin map. = '4 » =]osr_N VDD_5 USB +5V
) 10K
—1 DCD_N RESET_N —1— 0.1nF 10pF
TS_N ND T1-—1| |
CTs G 0.1yF | USB +5V
SHTD_N VO_33
270
GP2 DM —
27Q
GP3 DP D+ i
T
PL-2303HXD-SSOP28 [ .
= USB-Micro

PL-2303HX-SSOP28
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1.8.7 Pin Descriptions of STC15W4K3254 series MCU

Pin Number
MNEMONIC SOP28 DESCRIPTION
LQFP64|LQFP48|LQFP44|PDIP40{SOP32|LQFP32
SKDIP28
P0.0  [common I/O port PORTO[0]
P0.0/ADO/
RxD3 59 43 40 1 1 29 - ADO  |Address/Data Bus
RxD3 [Receive Data Port of UART3
P0.1  |common I/O port PORTO[1]
PO_.rl)ig:lgjll 60 44 41 2 2 30 - AD1  |Address/Data Bus
TxD3 |Transit Data Port of UART3
P0.2  [common I/O port PORTO[2]
P0.2/AD2/
RxD4 61 45 42 3 3 31 - AD2  |Address/Data Bus
RxD4  [Receive Data Port of UART4
P0.3  [common I/O port PORTO[3]
P0.3/AD3/
TxD4 62 46 43 4 4 32 - AD3  |Address/Data Bus
TxD4 |Transit Data Port of UART4
P0.4  [common I/O port PORTO[4]
AD4  |Address/Data Bus
Aoy L ea | ar | aa | s | - | - . 3 Clock Output
T3CLKO IThe pin can be configured for
IT3CLKO by setting TAT3M[0] bit
T3CLKO
P0.5  [common I/O port PORTO[5]
P0.5/AD5/T3/ 5 5 1 6 AD5  |Address/Data Bus
PWMFLT_2 T3 External input of Timer/Counter 3
PWMFLT_2|Control PWM to emergency stop
P0.6  [common I/O port PORTO[6]
AD6  |Address/Data Bus
PO.6/ADS/ Eecplfr? l((:;r:utfep L(J:tonfigured for
T4CLKO/ 3 3 2 7 - - - TACLKO - .
PWM7 2 IT4CLKO by setting TAT3M[4] bit
- TACLKO
IThe seventh output channel of Pulse
PWMT_2 hidth Modulation
P0.7  [common I/O port PORTO[7]
P0.7/AD7/T4/ . , , . _ _ _ AD7 Address/Pata Bus _
PWM6_2 T4 External input of Timer/Counter 4
[The sixth output channel of Pulse
PWME_2 hvidth Modulation
P1.0 common 1/O port PORT1[0]
ADCO |ADC input channel-0
Capture of external signal(measure
P1.0/ADCO/ 9 5 4 9 5 1 3 frequency or be used as external
CCP1/RxD2 CCP1 |interrupts). high-speed Pulse and
Pulse-Width Modulation output
channel-1
RxD2 [Receive Data Port of UART2
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Pin Number
MNEMONIC DESCRIPTION
LQFP64|LQFP48(LQFP44|PDIP40|SOP32|LQFP32 SOP28
SKDIP28|
P1.1 common /0 port PORT1[1]
ADC1 [ADC input channel-1
Capture of external
P1.1/ADC1/ signal(measure f_requency or be
COPO/TXD2 10 6 5 10 6 2 4 ccpo u§ed as external interrupts).
high-speed Pulse and Pulse-
Width Modulation output
channel-0
TxD2 |Transit Data Port of UART2
P1.2 common /0 port PORT1[2]
ADC2 |ADC input channel-2
Slave selection signal of
P1.2/ADC2/ SS synchronous serial peripheral
SS/ECI/ 12 8 7 11 7 3 5 interface----SPI
CMPO ECI External pulse input pin of CCP/
PCA counter
CMPO The output port of reslut
compared by comparator
P1.3  |common I/O port PORT1[3]
P1.3/ADC3/ 13 9 8 12 8 4 6 ADC3 [ADC input channel-3
MOSI Master Output Slave Input of
MOSI
SPI
P1.4 common 1/O port PORT1[4]
P1.4/ADCA4/ 14 10 9 13 9 5 7 ADC4 [ADC input channel-4
MISO Master lutput Slave Onput of
MISO
SPI
P1.5 common 1/O port PORT1[5]
P1.5/ADC5/ 15 1 10 14 10 6 8 ADC5 |ADC |n.put channel-5
SCLK Clock Signal of synchronous
SCLK . ! :
serial peripheral interface----SPI
P1.6  |common I/O port PORT1[6]
ADC6 [|ADC input channel--6
RxD_3 |Receive Data Port of UART1
Master clock output; the output
frequency can be SysCIk/1,
SysClk/2 and SysClIk/4.
P1.6/ADC6/
RxD 3/ SysCIkO_2([The master clock can either be
XTAL2/ 16 12 11 15 11 7 9 ?nterna: R{(C cI(;]ck or the :externa:
SysCIkO_2/ mpL_Jt clock or the external crysta
PWM6 oscillator.
Output from the inverting
amplifier of internal clock circuit.
XTAL2 This pin should be floated when
an external oscillator is used.
The sixth output channel of Pulse
PWMB  \vidth Modulation

131



STC15series MCU Data Sheet

Pin Number
MNEMONIC SOP28 DESCRIPTION
LQFP64|LQFP48|LQFP44|PDIP40[SOP32(LQFP32
SKDIP28
P1.7 common 1/O port PORT1[7]
ADC7  |ADC input channel--7
P1.7/ADC7/ TxD_3  [Transit Dsta.Port ?f UAR.'IrIl
TxD 3/ Input to the inverting oscillator
XTALL/ 17 13 12 16 12 8 10 XTALL amplifier of internal cloclf circuit_.
PWM7 Receives the external oscillator signal
when an external oscillator is used.
The seventh output channel of Pulse
PWM7 \Width Modulation
P2.0 common 1/O port PORT2[0]
P2 0/A8/ A8 The eighth bit of Address bus — A8
RSTOUT LOW| 45 33 30 32 25 21 23 the pin output low after power-on
RSTOUT_LOW/|and during reset, which can be set to
output high by software
p2.1 common 1/O port PORT2[1]
P2 1/AQ/ A9 The nmt.h bit of Address bus —/-\'9
SCLK_2/ 46 34 31 33 26 22 24 SCLK_2 CchI:}SlgIn_altoff synchrsopr:ous serial
PWM3 pehnpher;i inter acr:e---- o
The third output channel of Pulse
PWM3 " \Width Modulation
p2.2 common /O port PORT2[2]
P2.2/A10/ Al10 The tenth bit of Address bus — A10
MISO_2/ 47 35 32 34 | 27 23 25 MISO_2 [Master lutput Slave Onput of SPI
PWM4 The fourth output channel of Pulse
PWM4 Width Modulation
P2.3 common 1/O port PORT2[3]
P2.3/A11/ All The eleventh bit of Address bus —A11
MOSI_2/ 48 36 33 35 | 28 24 26 MOSI_2 |Master Output Slave Input of SPI
PWM5 The fifth output channel of Pulse
PWMS ™ \idth Modulation
p2.4 common /O port PORT2[4]
Al12 The twelfth bit of Address bus — A12
P2.4/A12/ Ecl 3 [PXternal pulse input pin of CCP/PCA
ECI_3/SS 2/ 49 37 34 36 29 25 27 - counter
PWMFLT Slave selection signal of synchronous
SS 2 - - -
serial peripheral interface----SPI
PWMEFLT |Control PWM to emergency stop
p2.5 common 1/O port PORT2[5]
Al3 The thirteenth bit of Address bus — A13
P2.5/A13/ Capture of external signal(measure
CCPO 3 50 38 35 37 30 26 28 frequency or be used as external
- CCPO_3 [interrupts). high-speed Pulse and
Pulse-Width Modulation output
channel-0
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Pin Number
MNEMONIC SOP28 DESCRIPTION
LQFP64|LQFP48|LQFP44{PDIP40[SOP32LQFP32
SKDIP28
P2.6 |common I/O port PORT2[6]
Al14  [The fourteenth bit of Address bus—A14
P2.6/A14/ Capture of external signal(measure
CCP1 3 o1 39 36 38 31 27 1 frequency or be used as external
- CCP1_3 [interrupts). high-speed Pulse and
Pulse-Width Modulation output
channel-1
P2.7  |common I/O port PORT2[7]
P2.7/A15/ 52 40 37 39 32 28 2 Al15 [The fifteenth bit of Address bus — A15
PWM2_2 M2 2| The second output channel of Pulse
— [Width Modulation
P3.0  [common I/O port PORT3[0]
RxD [Receive Data Port of UART1
P3.0/RXD/ External interrup't 4, which only can be
INTZ 27 19 18 21 17 13 15 INT4 |generated on falling edge. '
T2CLKO /INT4 supports power-down waking-up
T2 Clock Output
T2CLKO|The pin can be configured for T2CLKO
by setting INT_CLKO[2] bit /T2CLKO
P3.1  [common I/O port PORT3[1]
P3.1/TxD/T2| 28 20 19 22 18 14 16 TxD |Transit Data Port of UART1
T2  |External input of Timer/Counter 2
P3.2  |common I/O port PORT3[2]
External interrupt 0, which both can be
generated on rising and falling edge.
P3.2/INTO 29 21 20 23 19 15 17 IN'I_'O only can generate interrgpt on
INTO |falling edge if ITO (TCON.O) is set to 1.
And, INTO both can generate interrupt
on rising and falling edge if ITO
(TCON.0) is set to 0.
P3.3 |common I/0 port PORT3[3]
External interrupt 1, which both can be
generated on rising and falling edge.
INT1 only can generate interrupt on
P3.3/INT1 30 22 21 24 |1 20 16 18 |NT1 |falling edge if IT1 (TCON.2) is set to 1.
And, INT1 both can generate interrupt
on rising and falling edge if IT1
(TCON.2) is set to 0.
INT1 supports power-down waking-up
P3.4 |common 1/O port PORT3[4]
TO  |External input of Timer/Counter 0
P3.4/T0/ T1 Clock Output
T1CLKO/ 31 23 22 25 21 17 19 |T1CLKO|The pin can be configured for TLCLKO
ECI_2 by setting INT_CLKO[1] bit /TICLKO
External pulse input pin of CCP/PCA
ECI_2
counter
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Pin Number
MNEMONIC SOP28 DESCRIPTION
LQFP64|LQFP48(LQFP44(PDIP40|{SOP32|LQFP32
SKDIP28
P3.5 [common I/O port PORT3[5]
T1 |External input of Timer/Counter 1
TO Clock Output
The pin can be configured for
P3.5/T1/ TOCLKOI10c1 KO by setting INT_CLKO[O]
TOCLKO/ 34 26 23 26 22 18 20 bit /TOCLKO
CCPO_2 Capture of external signal(measure
frequency or be used as external
CCPO_2 |interrupts). high-speed Pulse and
Pulse-Width Modulation output
channel-0
P3.6 [common I/O port PORT3[6]
External interrupt 2, which only can
NTZ be generated on falling edge.
/INT2 supports power-down
P3.6/INT2/ waking-up
RxD_2/ 35 27 24 27 23 19 21 RxD_2 [Receive Data Port of UART1
CCcP1_2 Capture of external signal(measure
frequency or be used as external
CCP1_2|interrupts). high-speed Pulse and
Pulse-Width Modulation output
channel-1
P3.7 [common I/O port PORT3[7]
External interrupt 3, which only can
R —— |be generated on falling edge.
P3.7/INT3 INT3 /INT3 supports power-down
/TxD_2/ 36 28 25 28 24 20 22 waking-up
PWM2 -
TxD_2 |Transit Data Port of UART1
IThe second output channel of Pulse
PWM2 \idth Modulation
paomost 3| 22 18 17 P4.0 [common I/O port PORT4[0]
' - MISO_3|Master lutput Slave Onput of SPI
P4.1  [common I/O port PORT4[1]
P4.1/MISO_3| 41 29 26 29 - - -
MOSI_3|Master Output Slave Input of SPI
P4.2  [common I/O port PORT4[2]
— ——  [Write pulse of external data
/Eéi/zn% R2 42 30 27 | 30 - - - WR | memory
- bWMS 2The fifth output channel of Pulse
—\Width Modulation
P4.3 |PORT4[3]
P4.3/SCLK_3| 43 31 28 - - - - Clock Signal of synchronous serial
SCLK 3|~ = -
peripheral interface----SPI
P4.4  [common I/O port PORT4[4]
/PPCVA:\//IZDZ m 3 29 31 ) ) ) RD R:acfj pul;e of exter:al daltafmenllory
. [The fourth output channel of Pulse
PWMA_2\idth Modulation
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Pin Number
MNEMONIC SOP28 DESCRIPTION
LQFP64|LQFP48|LQFP44(PDIP40|SOP32|LQFP32
SKDIP28
P4.5 common 1/O port PORTA4[5]
Address Latch Enable. It is used
P4.5/ALE/ ALE for external data memory cycles
PWM3_2 57 4 38 40 (MOVX)
The third output channel of Pulse
PWM3_2 | \Width Modulation
P4.6 common 1/O port PORT4[6]
P4.6/RxD2_2| 58 42 39 - - - -
- RxD2_2 |Receive Data Port of UART2
P4.7 common /O port PORT4[7]
P4.7/TxD2_2| 11 7 6 - - - - -
TxD2_2 |Transit Data Port of UART2
P5.0 common 1/O port PORT5[0]
P5.0/RxD3_2| 32 24 - - - - -
- RxD3_2 |Receive Data Port of UART3
P5.1 common 1/O port PORT5[1]
P5.1/TxD3_2| 33 25 - - - - - -
TxD3 2 [Transit Data Port of UART3
P5.2 common 1/O port PORT5[2]
P5.2/RxD4_2| 64 48 - - - - - _
- RxD4_2 |Receive Data Port of UART4
P5.3 common 1/O port PORT5[3]
P5.3/TxD4_2 1 1 - - - - - -
TxD4_2 [Transit Data Port of UART4
P5.4 common 1/O port PORT5[4]
Reset pin.
A high on this pin for at least
RST - -
two machine cycles will reset the
device.
Master clock output; the output
frequency can be SysCIk/1,
P5.4/RST/
syscko/ | 18 | 14 | 13 | 17 | 13| o 1 SysClk/2 and SysClk/4. -
SS 3/CMP- SysCIkO The master clock can either be
= internal R/C clock or the external
input clock or the external crystal
oscillator.
Slave selection signal of
SS 3 synchronous serial peripheral
interface----SPI
CMP-  [Comparator negative input
P5.5 common 1/O port PORT5[5]
P5.5/CMP+ 20 16 15 19 15 1 13 —
CMP+  |Comparator positive input
P6.0 5 common 1/O port PORT6[0]
P6.1 6 common /O port PORT6[1]
P6.2 7 common 1/O port PORT6[2]
P6.3 8 common /O port PORT6[3]
P6.4 23 common 1/O port PORT6[4]
P6.5 24 common /O port PORT6[5]
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Pin Number
MNEMONIC SOP28 DESCRIPTION
LQFP64|LQFP48(LQFP44(PDIP40|{SOP32|LQFP32 SKDIP28

P6.6 25 common 1/O port PORT6[6]
P6.7 26 common 1/O port PORT6[7]
P7.0 37 common /O port PORT7[0]
P7.1 38 common 1/O port PORT7[1]
p7.2 39 common 1/O port PORT7[2]
p7.3 40 common /O port PORT7[3]
P7.4 53 common 1/O port PORT7[4]
P7.5 54 common 1/O port PORT7[5]
P7.6 55 common 1/O port PORT7[6]
P7.7 56 common /O port PORT7[7]
Vce 19 15 14 18 14 10 12 The positive pole of power

Gnd 21 17 16 20 16 12 14 |The negative pole of power, Gound
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1.9 General Overview of STC15F408AD series MCU
1.9.1 Introduction of STC15F408AD series MCU (In abundant supply)

STC15F408AD series MCU s a single-chip microcontroller based on a high performance 1T architecture
8051 CPU, which is produced by STC MCU Limited. It is a new generation of 8051 MCU of high speed, high
stability, wide voltage range, low power consumption and super strong anti-disturbance. Besides, STC15F408AD
series MCU is a MCU of super advanced encryption, because it adopts the eighth generation of STC encryption
technology. With the enhanced kernel, STC15F408AD series MCU is faster than a traditional 8051 in executing
instructions (about 8~12 times the rate of a traditional 8051 MCU), and has a fully compatible instruction set
with traditional 8051 series microcontroller. External expensive crystal can be removed by being integrated
internal high-precise R/C clock(#£0.3%) with 1% temperature drift (-40°C~+85°C) while £0.6% in normal
temperature (-20°C~+65°C) and wide frenquency adjustable between 5MHz and 35MHz. External reset curcuit
also can be removed by being integrated internal highly reliable one with 8 levels optional threshold voltage of
reset. The STC15F408AD series MCU retains all features of the traditional 8051. In addition, it has 3-channels
CCP/PCA/PWM, 8-channels and 10-bits A/D Converter(300 thousand times per sec.), a high-speed asynchronous
serial port----UART ( can be regarded as 3 serial ports by shifting among 3 groups of pins) and a high-speed
synchronous serial peripheral interface----SPI1. STC15F408AD series MCU is usually used in communications
which need for serveral UARTSs or electrical control or some occasion with strong disturbance.

In Keil C development environment, select the Intel 8052 to compiling and only contain < reg51.h > as head-
er file.

STC15 series MCU with super high-speed CPU core of STC-Y5 works 20% faster than STC early 1T series
(such as STC12/STC11/STC10 series) at same clock frequency.

» Enhanced 8051 Central Processing Unit, 1T, single clock per machine cycle, faster 8~12 times than the rate of
a traditional 8051.

» Operating voltage range: 5.5V ~ 2.4V.

* On-chip 8K / 13K FLASH program memory with flexible ISP/IAP capability, can be repeatedly erased more
than 100 thousand times.

e on-chip 512 bytes SRAM: 256 byte scratch-pad RAM and 256 bytes of auxiliary RAM

» On-chip EEPROM with large capacity can be repeatedly erased more than 100 thousand times.

* ISP/IAP, In-System-Programming and In-Application-Programming , no need for programmer and emulator.

» 8 channels and 10 bits Analog-to-Digital Converter (ADC), the speed up to 300 thousand times per second, 3
channels PWM also can be used as 3 channels D/A Converter(DAC).

» 3 channels Capture/Compare uints(CCP/PCA/PWM)
---- can be used as 3 Times or 3 external Interrupts(can be generated on rising or falling edge) or 3 channels
D/A Converter.
» The high-speed pulse function of CCP/PCA can be utilized to to realize 3 channels 9 ~ 16 bit PWM (each
channel of which takes less than 0.6% system time)

e The clock output function of TO, T1 or T2 can be utilized to realize 8 ~ 16 bit PWM with a high degree of
accuracy (which takes less than 0.4% system time)

 Internal hghly reliable Reset with 8 levels optional threshold voltage of reset, external reset curcuit can be
completely removed
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 Internal high- precise R/C clock(#40.3%) with +1% temperature drift (-40°C~+85°C) while +0.6% (-20°C
~+65°C) in normal temperature and wide frenquency adjustable between 5MHz and 35MHz (5.5296MHz /
11.0592MHz / 22.1184MHz / 33.1776 MHz).

* No need external crystal and reset, and can output clock and low reset signal from MCU.

» Operating frequency range: 5 ~ 28MHz, is equivalent to traditional 8051 : 60 ~ 336 MHz.

» Ahigh-speed asynchronous serial port----UART ( can be regarded as 3 serial ports by shifting among 3 groups
of pins):
UART(RxD/P3.0, TxD/P3.1) can be switched to (RxD_2/P3.6, TxD_2/P3.7),
also can be switched to (RxD_3/P1.6, TxD_3/P1.7).

» Ahigh-speed synchronous serial peripheral interface----SPI.

» Support the function of Encryption Download (to protect your code from being intercepted).

» Support the function of RS485 Control

» Code protection for flash memory access, excellent noise immunity, very low power consumption

» Power management mode: Slow-Down mode, Idle mode(all interrupt can wake up Idle mode), Stop/Power-

Down mode.

» Timers which can wake up stop/power-down mode: have internal low-power special wake-up Timer.

* Resource which can wake up stop/power-down mode are: INT0/P3.2, INT1/P3.3 (INTO/INT1, may be
generated on both rising and falling edges),

INT2/P3.6, INT3/P3.7, INT4/P3.0 (INT2
/INT3/INT4, only be generated on falling
edge); pins CCPO/CCP1/CCP2; pins TO/T2
(their falling edge can wake up if TO/T2 have
been enabled before power-down mode, but
no interrupts can be generatetd); internal low-
power special wake-up Timer.

» Five Timers/Counters, two 16-bit reloadable Timer/Counter(TO0/T2, TO is compatible with Timer0 of traditional
8051), TO/T2 all can independently achieve external programmable clock output, 3 channels CCP/PWM/PCA
also can be used as three timers.

» Programmable clock output function(output by dividing the frequency of the internal system clock or the
input clock of external pin):
The speed of external programmable clock output of 5V MCU is also not more than 13.5MHz, because the
output speed of I/O port of STC15 series 5V MCU is not more than 13.5MHz.
The speed of external programmable clock output of 3.3V MCU is also not more than 8MHz, because the
output speed of I/O port of STC15 series 3.3V MCU is not more than 8MHz.
(D The Programmable clock output of TO is on P3.5/TOCLKO (output by dividing the frequency of the internal
system clock or the input clock of external pin TO/P3.4)
(@ The Programmable clock output of T2 is on P3.0/T2CLKO (output by dividing the frequency of the internal
system clock or the input clock of external pin T2/P3.1)
Two timers/counters in above all can be output by dividing the frequency from 1 to 65536.
(3 The Programmable clock output of master clock is on P5.4/MCLKO, and its frequency can be divided into
MCLK/1, MCLK/2, MCLK/4.
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The master clock can either be internal R/C clock or the external input clock or the external crystal
oscillator.

MCLK is the frequency of master clock. MCLKO is the output of master clock.

It is on MCLKO/P3.4 that the Programmable clock output of master clock of STC15 series 8-pin MCU
(such as STC15F104W series). However, it is on MCLKO/P5.4 that the Programmable clock output of master
clock of other STC15 series MCU including 16-pin or more than 16-pin MCU(such as STC15F2K60S2,
STC15F4K60S4 and so on)

* One 15 bits Watch-Dog-Timer with 8-bit pre-scaler (one-time-enabled)

 advanced instruction set, which is fully compatible with traditional 8051 MCU, have hardware multiplication /
division command.

e 30/26 common I/O ports are available, their mode is quasi_bidirectional/weak pull-up (traditional 8051 1/0
ports mode) after reset, and can be set to four modes: quasi_bidirectional/weak pull-up, strong push-pull/
strong pull-up, input-only/high-impedance and open drain.
the driving ability of each 1/0 port can be up to 20mA, but the current of the whole chip don’t exceed this
maximum 90mA.

If 1/0 ports is not enough, it can be extended by connecting a 74HC595(reference price: RMB 0.15 yuan).
Besides, cascading several chips also can extend to dozens of 1/0 ports.

e Package : LQFP32 (9mm x 9mm), SOP28, SKDIP28 (For 28-pin MCU of STC15F/L408AD series,
Recommend STC15WA401AS series to replace them).

» All products are baked 8 hours in high-temperature 175°C after be packaged, Manufacture guarantee good
quality.

» In Keil C development environment, select the Intel 8052 to compiling and only contain < reg51.h > as header
file.
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1.9.2 Block diagram of STC15F408AD series

The internal structure of STC15F408AD series MCU is shown in the block diagram below. STC15F408AD series
MCU includes central processor unit(CPU), program memory (Flash), data memory(SRAM), Timers/Counters,
power-down wake-up Timer, 1/0 ports, high-speed A/D converter(ADC), watchdog, high-speed asynchronous
serial communication ports---UART, CCP/PWM/PCA, a group of high-speed synchronous serial peripheral
interface (SPI), internal high- precise R/C clock, internal hghly reliable Reset and so on. STC15F408AD series
MCU almost includes all of the modules required in data acquisition and control, and can be regarded as an
on-chip system (SysTem Chip or SysTem on 