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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.
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(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 RAM ADDR RAM
B Register 1792 Bytes : Register ’ 256 Bytes
Program Memory
{ K (Flash) 8 ~ 63.5K
Stack l
Pointer
| ISP/IAP
T™P2 | | T™PL | Timer/Counter 0/1 K=
- Address
! ! ! ! Timer/Counter 2 K= 5 Generator
Enhanced = ﬁ
UART1 ] Program Counter
WDT UART2
ﬁ \Tl s2) = k=l ccrircarwm
internal hghly reliable Reset |
(8 levels optional threshold —L_SPI
voltage of reset) ﬁ II II Power-Down Wake-up
Control Port0,2345| LI Special Timer
Unit Portl Latch Latch
ﬁ /ADC II
xtaL1 0 xTaL2 POrt 02345
Port 1 Driver Driver
= II /5
i iah- i 0 PLO~PL7
internal high-precise R/C clock(+0.3%) P10% P17 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 9 —
2322 ¥ o588 )
392 22 QE §|5|5 = Note: PO ports can be multiplexed as
LOFPA4(12x12mm) S85S3SS%F =s5 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 E=paomos 3 P1.x/ADCx means P1.x can be used as A/D
ﬁg%‘;g-g 42 1/0 ports ig = ond 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 202dag AD7/P0.78 o 331 P2.1/A9/SCLK 2
of VMCUisalsonotmore 88 ©-=0& RxD2/CCP1/ADCO/PLO 9 3212 0/A8/RSTOUT_LOW
88 S TxD2/CCPO/ADCI/P1.1 ] 10 31[1P4.4/RD
than 13.5MHz, because the e =4 ECI/SS/IADC2/P1.2 ] 11 g 30[JP4.2/WR
output speed of 1/O port of > MOSI/ADC3/P1.3 [ 12 iy 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
o /TXD_3/ADC7/P1.7 ] 16 o 25 1P3.4/TO/TLCLKO/ECI_2
The speed of external Sy o'y KTALLITXD_ =
5 SS_3/MCLKO/RST/P5.4 | 17 = 24[1P3.3/INT1
programmable clock output 382088 - veeCd1s @ 23IP3.2/INTO
of 3.3V MCU is also not ERNINICRS P55 =19 221P3.LTXDIT2
more than 8MHz, because =) 2 200 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
RS ] ST Timer/Counter 1
CCP2—3/P2'7E Z LQFP-32 1‘3‘ = PSIOIRiD/m/TZCLKO (output by dividing the frequency of the internal system
- PO:OE 26 301/0 ports 123 Gnd 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
P03 12 9 [ PS.4/RST/MCLKO (output by dividing the frequency of the internal system
b T i clock or the input clock of external pin T2/P3.1);

LQFP32(9x9mm) goNatwa~ In addition to programmable output on the internal system
gegocaoQ clock, TOCLKO/T1CLKO/T2CLKO also can be used as
é é é é é § é) é dI|V|dker ?1/ dI'VIdTglthi f::equttancyI of trjreo;_rlltlejfpzal system
E%Z@‘u\%%zlz‘ clock or the input clock of external pin .
Recommend UART1 on CORE3HE &
[P3.6/RxD_2,P3.7/TxD_2] 88§ S 3 MCLKO is the output of master clock whose frequency can be divided into MCLK/1,
o [PLE/RXD_3/XTAL2, e £ & MCLK/2, MCLK/4
P1.7/TxD_3/XTAL1] 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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In map.
p p —
ccrP1_3r26 |1 28 [Jp2.5/cCPO_3
The speed of external ccr2_3P27[2 27 [_1P2.4/ECI_3/SS_2
g][osg\r/a'\r;ncwzbils gllsglf];urtﬁgrte RxD2/CCP1/ADCO/P1.0 [ 3 26 [_JP2.3/MOSI_2
than 13.5MHz, because the TxD2/CCPO/ADCLPLL[ |4 25 [JP2.2/MISO_2
output speed of I/O port of ECI/SSIADC2/PL2 [ |5 8 24 []P2.1/SCLK 2
STC15 series 5V MCU is MOSI/ADC3/PL3 [ 6 o DS [ 1P2.0/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/m/RxD72/CCP172
programmable clock output XTAL2/RxD_3/ADC6/P1.6 |9 é B 20 [IpssuTocLko/ccro 2
of 3.3V MCU is also not XTALUTXD_YADCTPL7 10 © &F 19 [IP34/TOTICLKO/ECI 2
tT]ore tthar; 8MI—(Ijz, ?T/‘?Oause . MCLKO/RST/P5.4 | 11 g 18 [IP3.3/INTL
e output speed 0 or

of STC15 series 3.3V MOU Ve L] 17 p1pa2inTo
is not more than 8MHz. Pss[]1s 16 []P3-L/TxDIT2

end[]14 15 [_]P3.0/RxD/INT4/T2CLKO

Recommend UART1 on [P3.6/RxD_2, P3.7/TxD_2] or
[P1.6/RXxD_3/XTAL2, P1.7/TxD_3/XTAL1]
N\
RxD2/CCP1/ADCO/PLO |1 20 [__]P1.2/ADC2/SS/ECI
TxD2/CCPO/ADCLPLI[ |2 19 [_]P1.3/ADC3/MOSI

MCLKO is the output of master clock MISO/ADCAPLALC |3 o 18 [ IP3.3/INTL
whose frequency can be divided into SCLK/ADCS/PLS ] 4 %-. = 5 17 []P3.7iINT3/TXD_2/CCP2ICCP2 2
ghilﬂ;émﬁ)tﬁzénhg%; }f/l?e internal XTAL2/RxD_3/ADCEPLE[]5 3 (% 8 16 [__]P3.6/INT2/RxD_2/CCP1_2
RIC clock or the external input clock or  XTALL/TXD_3/ADCT/PL7 s é % S [ 1P3.5/TL/TOCLKO/CCPO_2
the external crystal oscillator. MCLK is MCLKO/RST/P5.4[] 7 CB"' N % 14 [JP3.4/TOITICLKO/ECI_2
the frequency of master clock. vee[]8 3 @ 13 [_P3.2/INTO

pss[_]9 12 [ 1P3.0/TXD/T2

end[]10 11 [ 1P3.0/RxD/INT4/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.

Nantong Guoxin Micro-Electronics Co. Ltd. Switchboard: 0513-5501 2928/ 2929/ 2966 Fax: 0513-5501 2969/ 2956/ 2947
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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/XTAL1].

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/CCPO0,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 3 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_RES[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| relizble 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 ¥40 | ¥3.8
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 ¥4.2 | ¥4.0
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 ¥4.4 | ¥42
STC15F2K32S2| 5.5-4.2 | 32K | 2K |2 3 3-ch Y 5 10-bit |2{ 29K Y |Y|8-level | Y Y Y Y ¥A45 | ¥4.3
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 ¥46 | ¥44
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 ¥46 | ¥4.4
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 ¥46 | ¥44
STC15F2K60S2| 5.5-4.2 | 60K | 2K [2 3 3-ch Y 5 10-bit |2| 1K Y [Y[8level | Y Y Y Y ¥46 | ¥4.4
¥46 | ¥44
|AP15F2K61S2 E‘:SE:?]QJ;”:
(which itself isa| 5.5-4.2 [61K [ 2K |2 3 3ch| Y 5 10-bit 2| IAP Y |Y|8-level| Y Y Y Y
emluator) program area
can be used as
EEPROM.
IRC15F2K63S2 ‘::éeprt!gram
(Using external Flash in user
crystal or 5.5-4.2 |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.
¥a0 | -
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 ¥3.3 | -
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 ¥40 | ¥3.8
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 ¥42 | ¥4.0
STC15L2K2482| 2.4-3.6 | 24K | 2K [2 3 3-ch Y 5 10-bit |2{37K Y |Y|8-level| Y Y Y Y ¥4.4 | ¥4.2
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 ¥45 | ¥43
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 ¥46 | ¥4.4
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 ¥46 | ¥44
STC15L2K56S2| 2.4-3.6 | 56K | 2K [2 3 3-ch Y 5 10-bit 2| 5K Y [Y[8level| Y Y Y Y ¥46 | ¥4.4
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 ¥46 | ¥44
¥46 | ¥4.4
|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
lemluator) program area
can be used as
EEPROM.
¥a0 | -
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 ~+85°C ¥4.0 ¥4.5 ¥3.9 ¥3.8 ¥4.0 -
STC15F2K16S2 55-4.2 28 -40°C ~+85C ¥4.2 ¥A47 ¥4.1 ¥4.0 ¥4.2 .
STC15F2K24S2 5.5-4.2 28 -40°C ~+85C ¥4.4 ¥4.9 ¥4.3 ¥4.2 ¥4.4 .
STC15F2K32S2 5.5-4.2 28 -40°C ~+85C ¥45 ¥4.9 ¥4.4 ¥4.3 ¥4.5 -
STC15F2K40S2 55-4.2 28 -40°C ~+85C ¥4.6 ¥4.9 ¥45 ¥4.4 ¥4.6 -
STC15F2K48S2 5.5-4.2 28 -40°C ~+85C ¥4.6 ¥4.9 ¥4.5 ¥4.4 ¥4.6 -
STC15F2K56S2 5.5-4.2 28 -40°C ~+85°C ¥4.6 ¥4.9 ¥4.5 ¥4.4 ¥4.6 -
STC15F2K60S2 5.5-4.2 28 -40°C ~+85°C ¥4.6 ¥4.9 ¥4.5 ¥4.4 ¥4.6 -
. IA.P15F.2K6152 5.5-4.2 28 -40°C ~+85C ¥4.6 ¥4.9 ¥45 ¥4.4 ¥4.6 ¥4.4
(which itself is a emluator)
IRC15F2K63S2
(Using external crystal or |  5.5-4.2 28 -40°C ~+85C ¥4.6 ¥4.9 - - - -
internal 24MHz clock)
IAP15F2K61S 5.5-4.2 28 -40°C ~+85C ¥4.0 ¥4.5 . - B .
STC15F2K24AS 5.5-4.2 28 -40°C ~ +85°C ¥3.3 - - - - -
STC15L2K60S2 series MCU Package and Price Table
STC15L.2K08S2 2.4-3.6 28 -40°C ~+85C ¥4.0 - ¥3.9 ¥3.8 - -
STC15L2K16S2 2.4-3.6 28 -40°C ~+85C ¥4.2 - ¥4.1 ¥4.0 - -
STC15L2K24S2 2.4-3.6 28 -40°C ~+85C ¥4.4 - ¥4.3 ¥4.2 - -
STC15L2K32S2 2.4-3.6 28 -40°C ~+85C ¥4.5 - ¥4.4 ¥4.3 - -
STC15L2K40S2 2.4-3.6 28 -40°C ~+85C ¥4.6 - ¥4.5 ¥4.4 - -
STC15L2K48S2 2.4-3.6 28 -40°C ~+85C ¥4.6 - ¥4.5 ¥4.4 - -
STC15L2K56S2 2.4-3.6 28 -40°C ~+85°C ¥4.6 - ¥4.5 ¥4.4 - -
STC15L2K60S2 2.4-3.6 28 -40°C ~+85C ¥4.6 - ¥4.5 ¥4.4 - -
|APISL2KELS2 2436 28 | -a0c-+85C | vae | w9 | w5 | waa | was -
(which itself is a emluator)
IAP15L2K61S 2.4-3.6 28 -40°C ~+85C ¥4.0 - - - - -
24 Nantong Guoxin Micro-Electronics Co. Ltd. Switchboard: 0513-5501 2928/ 2929/ 2966 Fax: 0513-5501 2969/ 2956/ 2947



STC15F2K60S2 series MCU Manual www.STCMCU.com

QQ of R&D:800003751

STC—the biggest design company of 8051 MCU in the world

1.1.6 Naming rules of STC15F2K60S2 series MCU

015 X 2K XX xx - 35 x -

XXXXX

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:

Operating \oltage
F:5.5V~4.2V
L:2.4V~3.6V

STC 1T 8051 MCU,

STC:
are special EEPROM.

IAP:
IRC:

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.

SRAM: 2K = 2048 bytes

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

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

The program Flash in user program area can be used as EEPROM.
The program Flash in user program area can be used as EEPROM, and to use

external crystal or internal 24MHz clock

Nantong Guoxin Micro-Electronics Co. Ltd.
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1.1.7 Minimum Application System of STC15F2K60S2 Series MCU

3]

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

| I
o

the line width |16 | P1.7/ADC7/TxD_3/XTAL1 ECI_2/T1CLKO/T0/P3.4
P5.4/RST/MCLKO/SS_3 INT1/P3.3
Vee INTO/P3.2 | 2

[N)
=

W

Note: PO ports can be multiplexed as /
Address/Data bus, not as A/D [ ro.0rano ALE/P45
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 COPo3IAL3IP2S
can be used as Address/Data bus, while [=]po/aps 58_3/ECI_2m2ip24
P1.x/ADCx means PL.x can be used as A/D Lo 05/ADS MOSI_2/A11/P2.3
conversion channel in the pin map. []Posias MISO_2/A10/P2.2
[&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
[i]r1.2aDC2s88/ECH WRIP4.2
vin Iz P1.3/ADC3/MOSI MISO__3/P4.1
E P1.4/ADC4/MISO CCP2_2/CCP2/TxD_2/INT3/P3.7
Power On [Z2]P15iaDC5/5CLK CCP1_2/RXD_2/INT2/P3.6
SW1 E
[ 21 |

47(;11: 0_1?121:_ [=]pss T2TxDIP3.1 [ 2
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
Converter. 8 channels of A/D

Converter are on P1.

Consequently: P0.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/5V/3.3V

YA

Vin

10;1F

Power On
SWi1

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

= i 15}

P1.2/ADC2/SS/ECI
P1.3/ADC3/MOSI
P1.4/ADC4/MISO
P1.5/ADC5/SCLK

i

4TpF

[N

ElEHEEFFHRFHFEFD

[N
~

2MHz 3 T

5
=
300Q 47pF
1 v 17 | P5.4/RST/MCLKO/SS_3
cc >—o—>| 5]
l _L 1.18 | Vee
Cl
47“FT 0. lpFT : P5.5
l' Gnd

L

P1.0/ADCO/CCP1/RxD2
P1.1/ADC1/CCP0O/TxD2

P1.6/ADC6/RxD_3/XTAL2
P1.7/ADC7/TXD_3/XTAL1

/

ALE/P45
CCP2_3/A15/P2.7
CCP1_3/A14/P2.6
CCPO_3/A13/P2.5

SS_3/ECI_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

WR/P4.2

MISO_3/P4.1
CCP2_2/CCP2ITXD_2/INT3/P3.7

CCP1_2/RxD_2/INT2/P3.6
CCP0_2/TOCLKO/T1/P3.5

Nl o] o] o] o] o] o] I o] e w| Jw w| || |w] |w] |w] |&
)| 131 ~ ol |S] |~ al |o @

w

w

ECI_2/T1CLKO/T0/P3.4
INT1/P3.3

INTO/P3.2

T2/TxD/P3.1
T2CLKO/INT4/RXD/P3.0

0

©

X

=

[N B ()

|

o

=

N

1

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

16 | P1.7/ADC7/TXD_3/XTAL1 ECI_2/T1CLKO/T0/P3.4
P5.4/RST/MCLKO/SS_3 INT1/P3.3

33
3
2=
g
o =
EA=Y
<3

H
i
s
t

30 ~ 50mil

18 | Vee 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 . L.
S P This part of the circuit
ystem Power =] P1.0iapc0/CCPL/RXD2 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
[Zr]r1r2ADC21sS/ECH WRIP4.2
[2z]r1.3/aDC3/MO08I MISO_3/P4.1
) CCP2_2/CCP2/TxD_2/INT3/P3.7 Vee
Vin 3] P1.41aDC8MIS0 = L
| 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
22}
21}

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

- may be only

100~200mit 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 P0.0/ADO ALE/P4.5 [ 40
Converter. 8 channels of A/D

] [20]
2] ro.1/aD1 CCP2_3/A15/P2.7
Converter are on P1. [Z]ro.2/aD2 CCP1_3/A14/P2.6
Consequently: PO.X/ADx meansthat ~ [2_|P0O-3/AD3 CCPO_3/A13/P2.5
PO.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 Ce]rosans MOS| 2/A11/P2.3
used as A/D conversion channel in the [T Posians MISO 2/A10/P2.2
in map. ) - i
P P [&7]po.71aD7 SCLK_2/A9/P2.1 . N
This part of the circuit
System Power o7 r1.0/aDc0ICCPIRXD2 RSTOUT_LOW/A8/P2.0 has nothing to do with
(can be from USB port of PC) o] P1.1/ADC1/CCPOTXD2 RDIP4.4 the ISP downloads
[Zr]r1.2a0c2s88/ECH WR/P4.2
Vin [2]p1.3/aDC3/MOSI MISO_3/P4.1
Power On | 13 | P1.4/ADC4/MISO CCP2_2/CCP2/TxD_2/INT3/P3.7 MCU-Vce
|:14 P1.5/ADC5/SCLK CCP1_2/RxD_2/INT2/P3.6
lo) [Z5]P1.6/ADC6/RXD_3/XTAL2 ~ CCPO_2/TOCLKO/T1/P3.5
the line width L8| PL.7/ADCT/TXD_3/XTALL ~ ECI_2/T1CLKO/TO/P3.4 N SN
Vee "3‘33/ bseoﬂn_'?’ [z ps.arsTimMcLKOISS_3 INTL/P3.3 10K oK
~o0mi
—l—h.—l—b—E Vee INTO/P3.2
c1 c2 = 7 —e
470F 0.01uF P5.5 T2/TxD/P3.1
20| 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 IN5817/1N5819 (RMB ¥ 0.028)
3002 ¥Y) Circuit diagram for ISP of STC MCU
USB convert Serial Port I
Please power on the target MCU after press O-1WF== ZZ10uF Z20.1uF
down the button "Download/Program™ on GND vo_33 28} VO 33V sp 45v
STC-ISP.exe when burning code to MCU. XD VDD _5 [77} -{_
27Q 1
—Z]VvDD_325 DM |28} [,]1-5K D2
27Q
Z]RxD DP [B—b -
5|
] — PL-2303SA I
SOP8 USB-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
[37]Po.21AD2 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
[Zo]Pr.vADC1/CCPOTXD2 RDIP4.4 has nothing to do with
[ir]r1.274aDC2/58/ECH WRIP4.2 the ISP downloads
2] p1.3/aDC3/MOSI MISO_3/P4.1
E P1.4/ADC4/MISO CCP2_2/CCP2/TxD_2/INT3/P3.7 MCU-Vce
2] P15/ADCE/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 1‘:.;4_
[z ps.arsTimcLKOISS_3 INTL/P3.3 10K oK
18 | Vee INTO/P3.2
[is]ess T2TxD/P3.1 [ 22—
20| Gnd T2CLKO/INTA4/RxD/P3.0 [ 21]
Isolated Diode1N5817/1N5819 (RMB ¥ 0.028 )
Circuit diagram for ISP of STC MCU
USB convert Serial Port 220F
TXD 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—T—"'
SHTD_N VO _33 -
GP2 DM
GP3 DP :
PL-2303HXD-SSOP28 _rs _
= 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
ECl 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.é%éALIID(CS/ 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 . 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

32
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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]
P4.7/TxD2 2| 6 12 - - - - -
TxD2_2|Transit Data Port of UART2

34
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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 / 33.1776 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
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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, T0/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)

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 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

i3 i)
l II <: Program Memory

ACC St_ack (Flash) 1 ~ 7K
Pointer l

[z ] v
Address
- :> Generator
"
=

ALU Program Counter
[~
] |

(PC)

Power-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 MCLKO is the output of master clock

Y whose frequency can be divided into
The speed of external MCLKO/INT2/TO/RST/P3AJ1  © 8[1P3.3/INT1/RSTOUT_LOW 11\_/|hCLK/1, MleIEIZ, M_Crl]_K/;« ) |
programmable clock output =5 e master clock can either be internal
of 5V MCU is also not more vel2 o R 7P3.2/INTO R/C clock or the external input clock or
than 13.5MHz, because the INT3/TOCLKO/P3.5[]3 ZD_? > 6 [1P3.1/T2 the external crystal oscillator. MCLK is
output speed of 1/O port of Gnd[J4¢ & O 5[1P3.0/NTAT2CLKO the frequency of master clock.
STCLS series 5V MCU Is TOCLKO refers to the programmable clock output of Timer/Counter 0
not more than 13.5MHz. S .
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. becai (output by dividing the frequency of the internal system clock or the
! use input clock of external pin T2/P3.1);
the output speed of I/0 port o )
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
CLK_DIvV Clock Division
Iy 97H . MCKO_S1{MCKO_S0 Tx_Rx CLKS2|CLKS1|CLKSO| 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 N

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 external 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.

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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1.2.4 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 [¥0.89
STC15F101W| 55-38 | 1K | 128 |-|-| 2 - Y 5 - 1| 4K Y |Y] 8-level Y Y Y Y [¥0.99|¥1.1
STC15F102W| 55-38 | 2K | 128 |-|-| 2 - Y 5 - 1| 3K Y |Y] 8-level Y Y Y Y |¥11|¥12
STC15F103W| 55-38 | 3K | 128 |-|-| 2 - Y 5 - 1| 2K Y |Y] 8-level Y Y Y Y |¥12]¥13
STC15F104W| 55-38 | 4K | 128 |-|-| 2 - Y 5 - 1| 1K Y |Y] 8level Y Y Y Y |¥12|¥13[¥14
¥1.2[¥13
The program
STC15F105W| 5538 | 5K | 128 [-[-| 2 | - | V¥ 5 - |1fiap| v Y] 8devel | Y | ¥ Y y | Flashinuser
program area
can be used as
EEPROM.
¥1.2[v3
IRCISFLO7W lreﬁr."gram
(Fixed internal| 5.5-38 | 7K | 128 |-|-] 2 -y 5 - liharl Y 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 [¥0.89
STC15L101W| 55-38 | 1K | 128 |-|-| 2 - Y 5 - 1| 4K Y |Y] 8-level Y Y Y Y [¥0.99
STC15L102W| 55-38 | 2K | 128 |-|-| 2 - Y 5 - 1f 3K Y Y] 8level Y Y Y Y |¥11
STC15L104W| 2.4-3.6 | 4K | 128 [-[-] 2 - Y 5 - 1| 1K Y |Y] 8-level Y Y Y Y |¥12 ¥1.4
¥1.2
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

To provide customized IC services

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.

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,
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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1.2.6 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 0n(§< STC-ISP.exe when burning code to MCU.
Swi
(o]
the line width / Za AR
may be only T~
Vee P []rs4mrstrmoiNT2meLko RSTOUT_LOW/INTL/P3.3 10K oK
—l——h-—l—h—z vee INTO/P3.2
475% O_ffp [Z]rssmocLkoninT T2P31[ 6 —@
-LLd—-I—d—E GND T2CLKONTAR30[ 5 ]
the line width
= may beonly . o
100~ 200mil Circuit diagram for ISP of STC MCU, STC RS-232 Converter
Ve

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

o1 T10UT [T712C-RXDCOM Pin2)
ot R1IN PC_TxD(COM Pin3)

OlF R o riouUT [} MCU_RXD(P3.0)  —
v Tun [ MCU_TxD(P3.1)
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/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 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

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 Onk§< STC-1SP.exe when burning code to MCU.
SW1
o
the line width / YRAN
may be only ™7™ p3 4/RST/TO/INTZIMCLKO RSTOUT_LOW/INT1/P3.3 o
\Vec 30~ 50mil - 10K] 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
=] DSR_N VDD _5 USB +5V
4.7K 10K
1 DCD_N RESET_N 0.1pF 10uF
1
CTS_N GND o I USE 45V
SHTD_N VO_33 VO_3.3V T_
27Q
=lcr2 DM [Te— 15K o &
2710 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.

P3.4/RST/TO/INT2/MCLKO pin factory defaults to the I/O port, which can be
through the STC-ISP programmer.

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(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.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)
RSEJF?;DQJL/JI'I"\‘-II-_%W 8 WF1 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.

e 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 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 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.

RAM
B Register 128 Bytes

i)
II <: Program Memory

Stack (Flash) 1~7K
Pointer l

. | ISP/IAP
TMP2 | | TMP1| Timer/Counter 0 K=
Address
- $ Generator
Timer/Counter 2 K= {}

Program Counter

ALU
e gy C
|

L __|Power-Down Wake-up
7 Special Timer

internal hghly reliable Reset

(16 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~+65C) II
P3

STC15W10x series Block Diagram

48 Nantong Guoxin Micro-Electronics Co. Ltd. Switchboard: 0513-5501 2928/ 2929/ 2966 Fax: 0513-5501 2969/ 2956/ 2947



STC15F2K60S2 series MCU Manual www.STCMCU.com  QQ of R&D:800003751  STC—the biggest design company of 8051 MCU in the world

1.3.3 Pin Configurations of STC15W10x series MCU

All packages meet EU RoHS standards MCLKO is the output of master clock

A\ whose frequency can be divided into
The speed of external MCLKO/INT2/TO/RST/P3.4[J1  © 8[JP3.3/INT1/RSTOUT_LOW !I\_/IhCLKll, MC|:LI1§/2’ M_Crl]_Klél ) |
programmab|e clock output = a e master clock can either be interna
of 5V MCU is also not more vel2 o E 7P3.2/INTO R/C clock or the extern_al input clock or
than 13.5MHz, because the INT3/TOCLKO/P3.5[]3 ('3_? j_> 6[1P3.1/T2 the external crystal oscillator. MCLK is
output speed of 1/0 port of Gnd[J¢ & U 5[IP3.0ANTA/T2CLKO the frequency of master clock.
STCIS series SV MCU s TOCLKO refers to the programmable clock output of Timer/Counter 0
t than 13.5MHz.
rotmore than z 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
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
CLK_DIV Clock Division

= 97H K MCKO_S1{MCKO_S0 TX_Rx CLKS2|CLKS1|CLKSO0| 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 N

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 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 external 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.

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

Rl |lolo|o
Rlr|lo|lo|r|r]|o
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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 [¥0.99
STC15W101f 2.5-5.5 | 1K | 128 [-]|-| 2 - Y 5 - -11f 4K Y [Y]|16-level| Y Y Y Y |¥L1|¥12
STC15W102[ 2.5-5.5 | 2K | 128 [-]-| 2 - Y 5 - -11f 3K Y [Y]|16-level| Y Y Y Y |¥12]|¥13
STC15W103{ 2.5-5.5 | 3K | 128 [-]-] 2 - Y 5 - -11f 2K Y |Y] 8level Y Y Y Y |¥13|¥14
STC15W104{ 2.5-5.5 | 4K | 128 |-|- 2 - Y 5 - -11] 1K Y Y|16-level| Y Y Y Y [¥13|¥14]|¥15
¥13|¥14
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.
¥13]¥14]
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.

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: 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,MAX232,5P232

(uma
c1+ Vee WVCC
OluE 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

: ,_—- 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]

PC_TxD(COM Pin3)

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

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

" " Vce
down the button "Download/Program" on
Power On STC-ISP.exe when burning code to MCU.
SW1
(@)
the line width / 3 Yo
may be only "1™ p3 4/RST/TOANTZIMCLKO RSTOUT_LOW/INTL/P3,
Vcc 30~ 50mil sTouT_Low! /3310K 10K
2 |vce INTO/P3.2
Pl UOIC;ﬁ‘ [Z]rssmocLkoninTs T2p31[ 6 —e
i A .
4_|GND 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/IN5819 (RMB ¥ 0.028 )
5/ Circuit diagram for ISP of STC MCU

USB convert Serial Port ! ! i
0.1uF == ==10uF ==0.1yF

GND
TxD
VDD_325
RxD

ELE F F]

VO_33
VDD_5
DM

DP

i—  PL-2303SA

SOP8

pM! [
75} VO 33V sp 45v
771 T
— 20 Ll
P 1.5K 1
- 270 D2
g =
4
L
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 s 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 Wl 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.

e 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, 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 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 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, 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

II Program Memory
Stack :: (Flash) 1~ 7.5K
Pointer '
| ISP/IAP

TMP2 | | TMP1| Timer/Counter 0 K=
! ! ! ! Timer/Counter 2 K= Address

Generator
Enhanced = {}
UART1 Program Counter

|C0mparator| ﬁ w @ — (PC)

— Power-Down Wake-up
A Special Timer

internal hghly reliable Reset

(16 levels optional threshold —————————— Control Port 11315 —
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
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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[ 4 535 13[1P3.6/INT2/RxD_2
CMP-/MCLKO/RST/P5.4[ 5 S _8 12[1P3.3/INTL
vee[J6 T S 1[—Ir3.2/iNTO
cvppss[]7 5 @ 10[JPeTXDT2
Gnd[—]s 9[_1P3.0/RxD/INT4/T2CLKO

SOP16/DIP16

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.

Recommend UART1 on [P3.6/RxD_2, P3.7/TxD_2]

Mnemonic

Add Name 7 6 5

Reset
Value

AUXR1
P_SW1

Auxiliary

AZH register 1

S1_S0

01xX,XX0x

CLK_DIV
(PCON2)

g7 | Clock Division| - 5 s1|meko_so
reglster

Tx_Rx

CLKS2

CLKS1

CLKSO

00x0,x000

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

S1.S0

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 All Packages
Speical ’8' High- Cg:ggtt Encryption SOP8
. U P [P reliable |Internall Download SOP16/DIP16
Type Operating| S|common| CCP | Power- | Standard Wi - and .
AlC] A|P| EEP Reset | High- (to protect | RS485| Price of packages
1T 8051 | \Voltage P| Timers | PCA| down |External D X .| reset
R RITIROM| (with |Precise| . your code [Control (RMB ¥)
MCU V) 1] TO/T2 |PWM|Wake-upfinterrupts Al Ty . signal .
T Timer T R optional | Clock from from being
0 threshold intercepted) SOP8|SOP16[DIP16
MCU
R voltage)
STC15W201S series MCU Selection al e
STC15W201S| 2.5-5.5 1l-[ 2 - Y 5 4K Y|[16-level| Y Y Y Y [¥1.15| ¥1.2 [¥1.35
STC15W2029| 2.5-5.5 1f-[ 2 - Y 5 3K Y|[16-level| Y Y Y Y [¥1.25| ¥1.3 [¥1.45
STC15W203S| 2.5-5.5 1l-[ 2 - Y 5 2K Y| 8level | Y Y Y Y [¢1.35 ¥1.4 |¥1.55
STC15W204S| 2.5-5.5 1l-[ 2 - Y 5 1K Y|[16-level| Y Y Y Y [¢1.35[ ¥1.4 |¥1.55
¢1.35( ¥1.4 |¥1.55
The program Flash
|IAP15W205S | 2.5-5.5 -2 - Y 5 IAP Y|16-level | Y Y Y Y in user program
area can be used as
EEPROM.
¥1.35] ¥1.4 [¥v1.55
IRC15W207S The program Flash
(Fixed internal | 2.5-5.5 -l 2 - Y 5 I1AP Fixed Y Y N N in user program
[24MHz clock) area can be used as
EEPROM.

Encryption Download :

To provide customized IC services

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

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: 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.
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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 C'rcf“t
has nothing to do with

the ISP downloads

vin N ,
] pr2rmorcmpo P11 cc
Power On |7 ] RSTOUT_LOW/P1.0
swi [E]pramocLko TxD_2/INT3/P3.7
the line width 4 |PL5 RxD_2/INT2/P3.6 ' IIAA<—
Y ”;(a)y bseo"”_'?’ [E_| P5.4/RSTIMCLKO/CMP- INT1/P3.3 10K L0k
CcC ~o0mi
6_|Vee INTO/P3.2
47CF 0.1 [ ps.sicmp+ T2/TxD/P3.1 [ 10—
I . JE—
8_|Gnd T2CLKO/INT4/RxD/P3.0 [ 9}
the line width
= may be only
100 ~ 200mil
Circuit diagram for ISP of STC MCU, STC RS-232 Converter
Vce
ﬁ STC3232,STC232,MAX232,5P232 PC COM
0lpF.
1]ci+ Vee [T6l5 P> Vee
OluF 7 |v+ Gnd 11Gnd
T—E oL T10UT [T PERXDCOM Pin2)
e RN FRLEC_TXD(COM Ping)
OIuF =
o T—E - R10UT [I2} 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

/) Circuit diagram for ISP of STC MCU

Isolated DiodeIN5817/1N5819 (RMB ¥ 0.028 )
<
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 N y
] rPr2rmorcmpo P11 ce
Power Or$>< ]r3 RSTOUT LOW/PLO
WLy [ PrammocLko TXD_2/INT3/P3.7
the line width [ 4_]P1.5 RxD_2/INT2/P3.6 ' N 1}.;‘_
may be only P5.4/RST/MCLKO/CMP-
Vec 30 ~50mil E INTL/P3.3 10K 10K
6 _|Vee INTO/P3.2
c2
aTF 0.01pF | 7 | P5.5/CMP+ _T2/TXD/P3A1 10 : A 4
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/IN5819 (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
RN GP1
I—{TcenD GPO
VO_3.3V NC NC —h
[ DSR_N VDD_5 USB +5V
47K 10K
— DCD_N RESET_N —— 0. 1uF 10pF
1
CTS_N GND o | USB +5V
SHTD_N VO_33 VO_3.3V T_
27Q 1
GP2 DM —— []15K o 3
270 D+ 3
GP3 DP 2
T
PL-2303HXD-SSOP28 1

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
—_— rnal interrupt 4, which only can ner n fallin .
P3.0/RXD/TNTA : o T External intel tupt , WdIC 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 6 |The positive pole of power
Gnd 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-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----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.
* 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

g

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

™z | | Tvet | Timer/Counter 0 K=

Address

- $ Generator
Timer/Counter 2 K= {}

Program Counter
Enhanced =
UART1 N (FO)
Comparator PSW WDT
)| CCP/PCA/PWM
internal hghly reliable Reset
(16 levels optional threshold —L_SPI
voltage of reset) ﬁ II Power-Down Wake-up
Control Port 2,3,5 LN Special Timer
Unit Portl Latch Latch
ﬁ /ADC ﬁ
XTAL1 0 XTAL2 Sort 1D Port 23,5
ort 1 Driver Driver
= )
) ) ) 7 P10~PL7 P2 P3P
internal high-precise R/C clock(+0.3%) P1.0 ~P1.7 P3PS

=+ 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

CCP is abbreviation for Capture, Compare, PWM

U/
ccp13P26 |1 28 [_1p2.5/CCP0O_3
ccp2 3rP27 ]2 27 []P2.4/ECI_3/SS_2
CCP1/ADCO/PLO ] 3 8 26 [_]P2.3/MOSI_2
CCPO/ADC1/P1.1 |: 4 E 25 :lPZ.Z/MISO_Z
CMPO/ECI/SS/IADC2/P1.2 [ |5 ® 24 [ ]P2.1/SCLK_2
MOSI/ADC3/P1.3 |: 6 a 8 23 :lPZ.O/RSTOUT_LOW
MISO/ADC4/PL.4 [ 7 8 5 22 []P3.7/INT3/TxD_2/CCP2/CCP2_2
SCLK/ADCS5/P1.5 |: 8 B = 21 :|P3.6/INT2/R><D_2/CCP1_2
SysCIkO_2/XTAL2/RxD_3/ADC6/P1.6 ]9 D O 20[_JP3.5/TOCLKOICCPO_2
XTALL/TxD_3/ADC7/P1.7 |: 10 % 73 19 :|P3.4/T0//ECI_2
CMP-/SysCIKORSTIP4 11 O 18 [_1P3.3/INT1
ve[12 3 17 [JP3.2/INTO
8 channels of A/D Converter are cmpepss 13 @ 16 [ JP3.UT. XD/TZ_
on P1. P1.x/ADCx means P1.x Gnd 14 15 []P3.0/RXD/INT4/T2CLKO
can be used as A/D conversion

channel in the pin map.

SOP28/SKDIP28

The speed of external programmable

~ clock output of 5V MCU is also not
% N more than 13.5MHz, because the output
. 8 -
Slyscll(lk(r)] IS ”;e output of mabster Sa'a speed of 1/0 port of STC15 series 5V
clock whose frequency can be 288¢ MCU i
RN is not more than 13.5MHz.
divided into SysClk/1, SysClk/2, S N,g CU is not more than 13.5
SysClk/4 o SIE 2 ° & The speed of external programmable
& O .
The master clock can either be 83 g|ﬂ|»‘l‘ g clock output of 3.3V MCU is also not
. Z\|1Z
internal R/C clock or the external % 235555 more than 8MHz, because the output
input clock or the external crystal aaag88s speed of 1/O port of STC15 series 3.3V
oscillator. SysClk is the frequency E! E g El, E E E MCU is not more than 8MHz.
AN AN = A
of master clock. MOSI_2/P2.3022 14[—1P3.3/INTL
SS_2/ECI_3/P2.4E{23 13[1P3.2/INTO
CCP0_3/P2.524 QFN28 ;5 e 1monm
CCP1_3/P2.6C925 5mm X 5mm 11 3 P3.0/RxD/INT4/T2CLKO
CCP23P2TEH26 o |y~ oo 106N
CCPU/ADCO/P1.0ES27 POIS gl cmp+pss
CCPO/ADCL/P1.1{28 8 Vee
o — N O < D O N~
Recommend UART1 on [P3.6/RxD_2, P3.7/TxD_2] H c|7|> Q L|F|= <|5| H g
or [P1.6/RxD_3/XTAL2, P1.7/TxD_3/XTAL1] gaaaaad
N M W0 O =
(OGN ONG NGOG N
[apapaNalyalyalyi4
LLL<<L <o
N o ™
88235000
g233¢ g &
o N da
< <2
5 Eg&S
NI
e
3
@

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.

Nantong Guoxin Micro-Electronics Co. Ltd.
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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.UTXDIT2
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 \Fi:lsue;
'ggg(ﬁll A2H fe‘;fs':frri’ s1s1 | s1so |ccp si|ccp so SPI_S0 00x0,X00x
%géﬁlz\)/ 97H C'Of';g?;t‘éifio“ MCKO_S1|MCKO_S0| ADRJ | Tx_Rx |MCLKO_2|cLks2|cLKks1 |cLKS0[0000,0000
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/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/XTALL1].
CCP can be switched in 3 groups of pins by selecting the control bits CCP_S1 and CCP_S0.
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/CCPO_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.
SysCIk 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].
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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
1T 8051 Voltage (byte)| (byte) [R P| Timers | PCA| down | External 8-channel[R| TIROM| \oltage |D (with  [Precise reset our code [Control] ~ 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.
STC15W401AS| 24-55 | 1K | 512 |1]Y] 2 [3-ch| Y 5 10-bit |Y|1] 5k | v [Y]i6devel] Y | ¥ Y Y |¥1.60[¥1.80[¥2.00
ISTC15W402AS| 2.4-55 | 2K | 512 [1]Y| 2 3-ch Y 5 10-bit |Y]1] 5K Y |Y|16-level| Y Y Y Y |¥1.80|¥2.00|¥2.20
STC15W404AS| 25-55 | 4K | 512 |1y 2 [3ch| ¥ 5 10-it [Y[r] ok | ¥ |Y|i6level| Y | ¥ Y Y [¥1.99f¥2.20[¥2.50
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 [¥2.20(¥2.40[¥2.70
¥2.30[¥2.50[¥2.80
IAP15W413AS | 2555 | 13K | 512 [t 2 [3<en| v 5| 10bit |V|1[1ap| v |v[wetevel| v | v % y | The program Flash in
user program area can
be used as EEPROM.
IRCI5W415AS ¥2.30[¥2.50[%2.80
(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. 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 : 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| 2.5-5.5 35 -40°C ~+85°C| ¥2.00 | ¥2.10 ¥2.20 | ¥2.20 [ ¥1.80 | ¥1.90 |[¥2.00 |¥1.60 | ¥1.80
STC15W402AS| 2.5-5.5 35 -40°C ~+85°C| ¥2.20 | ¥2.30 ¥2.40 | ¥2.40 [ ¥2.00 | ¥2.10 |[¥2.20 | ¥1.80 | ¥2.00
STC15W404AS| 2.5-5.5 35 -40°C ~+85°C | ¥2.50 | ¥2.60 ¥2.70 | ¥2.70 | ¥2.20 | ¥2.30 |[¥2.40 [ ¥1.99( ¥2.20
STC15WA401AS| 2.5-5.5 35 -40°C ~+85°C | ¥2.70 | ¥2.80 ¥2.90 | ¥2.90 | ¥2.40 | ¥2.50 |¥2.60 |¥2.20 | ¥2.40
IAP15W413AS | 2.5-5.5 35 -40°C ~ +85°C | ¥2.80 | ¥2.90 ¥3.00 | ¥3.00 | ¥2.50 [ ¥2.60 |¥2.70 |¥2.30 | ¥2.50
IRC15W415AS | 2.5-5.5 35 -40°C ~+85°C| ¥2.80 | ¥2.90 ¥3.00 | ¥3.00 [ ¥2.50 | ¥2.60 |[¥2.70 |¥2.30 | ¥2.50
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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,
AJD 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>< [ r1siaDC5/5CLK CCP1_2/RxD_2/INT2/P3.6
WL [E_]P1.6/ADC6/RXD_3/XTAL2ISysCIKO_2  CCPO_2/TOCLKO/P3.5
the line width L6_] PL.7/ADC7/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+ T2TXDP3L[ 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

Vi
ﬁcc STC3232,STC232MAX2325P232  pc cOM
0IpF

>
Cl+ Vee [18h5T Vee

V+ Gnd -—’l‘—| 1 Gnd

0lpF

bk

oL T10UT [TPSRAOCOM Pir)
rE cor RLIN PC_TxD(COM Pin3)
leFT_E o riouT [} MCU_RXD(P3.0)
W v B MCU_TxD(P3.1)
0IuF

]
=

T20UT T2IN

= M

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

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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1.5.7.2 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/ADCL/P1.1 the ISP downloads
) [Z_]P13/aDC3MOSI CCP1/ADCO/PL.0
Vin ___ v
Power On [E]r1.4iancamiso CCP2_2/CCP2ITXD_2/INT3/P3.7 cc
(‘>< [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 |Vee INTO/P3.2
c2
47&% 0.01F E P5.5/CMP+ T2/TxD/P3.1 E 4
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 Diode1N5817/1N5819 (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]
— 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
TNT3) Vce
[ : CCP2_2/CCP2/TXD_2/INT3/P3.7 [ 18
Power On 3_|P1.4/ADC4/MISO 5 XD_
2] P15/aDCSISCLK 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~ 5omil | 7_| P5.4/RST/SysCIKO/CMP INT1/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 D e %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. DTRN 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 2
47K =] DSR_N VDD _5 > USB +5V
] DCD_N RESET_N —3— 0.1uF 10pF
CTS_N GND
SHTD_N VO _33
GP2 DM
GP3 DP 2
5|
PL-2303HXD-SSOP28 f )
= 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 h i
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 1/0 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(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).

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 g

<: 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

Enhanced o (PC)

Comparator WDT nhancet

\Tl ﬁw \Tl ey = | i

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

2
LQFP44(12x12mm) 3 All packages meet EU RoHS standards
NN 5' Ne) .
2 Q'3 [aYap TOCLKO refers to the programmable clock output of Timer/
Qb O OFEo
gggg ¥ oSS Counter 0
i‘ § ? glg 5‘|§ §|§|E = (output by dividing the frequency of the internal system clock or
SISS I % SELT E the input clock of external pin TO/P3.4);
NNNNIFIITITITOON .
e T1CLKO refers to the programmable clock output of Timer/
Counter 1
BOSBAANIAIR (output by dividing the frequency of the internal system clock or
SS_2IA12/P2.4 22 FIP3.A/TOITICLKO Hut by ency 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 E5p3 1TxDIT2 T2CLKO refers to the programmable clock output of Timer/
ALE/P4.5 LQFP44 18 =1 P3.0/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 16 —Gnd the input clock of external pin T2/P3.1);
AD1/P0.1 42110 ports 15 [FAP5.5/CMP+ p ) P ) .
AD2/P0.2 14 E=avee In addition to programmable output on the internal system
AD3;P0 3 g 1P5.4/RST/MCLKO/SS_3/CMP-  clock, TOCLKO/T1CLKO/T2CLKO also can be used as divider
ADA/PO.4 oo FIPL7/TXD_3 by dividing the frequency of the internal system clock or the
AN AN A R input clock of external pin TO/T1/T2.
R I I A
OO0 At eAed A~
[a Ny My a Ty a Wy a Wy s Wy o My o By a Ry a iy o Iy
BB AFOX S N/
[afa)a) 28 a4 ADO/PO.O]1 40[1P4.5/ALE
< << 95332 AD1/P0.1 ]2 39[1P2.7/A15
s < AD2/P0.2[]3 o) 38[1P2.6/A14
s} o AD3/P0.3[ {4 W) 37[=1P2.5/A13
< AD4/P0.4 |5 o 36— P2.4/A12/SS_2
o AD5/P0.5 6 E 351 P2.3/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/ Y 2EposgRsToUTLOW
Data bus, not as A/D Converter. PO.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 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[=1P3.5/TL/ITOCLKO
Recommend UART1 on [P3.6/RxD_2, P3.7/TxD_2] s 3 T70_35P1-7 E ig 5 gi % Eg-gmﬁmm
or [PL6/RXD_3/XTAL2, P1.7/TxD_3/XTAL1] CMP/SS_IMCLKORSTR®A 18 & S T paainTo
H CMP+/P5.5 =19 22FAP3.A/TXD/T2_
S awoo Gnd 20 21P3.0/RXD/INT4/T2CLKO
:u oo ¥y
NNMZEETT
3 3 an |§ |§ gE MCLKO is the output of master clock whose frequency can be divided into
%_ % U:" g =5 g g MCLK/1, MCLK/2, MCLK/4
NN The master clock can either be internal R/C clock or the external input clock or
aoononnonn the external crystal oscillator. MCLK is the frequency of master clock.
JRXINIRASS
SS_2/P2.4] 25 16 1 P3.3/INT1
P25 26 15 [ P3.2/INTO
p2.6 27 LQFP32 14 FAP3.U/TXDIT2
p2.7 13 |1 P3.0/RXD/INTA/T2CLKO The speed of external programmable clock output of 5V MCU
PO.0 30 1/O ports  126nd

) 5 510MP+ is also not more than 13.5MHz, because the output speed of 1/0

[ Vee port of STC15 series 5V MCU is not more than 13.5MHz.
[1 P5.4/RST/MCLKO/CMP-

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.

o«
|
aa

LQFP32(9x9mm)

TxD_3/P1.7

CMPO/SS/P1.2
MOSI/P1.3
MISO/P1.4

MCLKO_2/RxD_3/P1.6
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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

SPI 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 ¥25 | ¥23
STC15W408S| 2.5-5.5 | 8K | 512 [1fY] 3 N Y 5 N Y|2| 5K Y Y| 16-level | Y Y Y Y ¥2.7 | ¥25
STC15W410S| 2.5-5.5 | 10K | 512 | [Y] 3 N N Y|2| 3K Y Y| 16-level ¥2.8
¥2.8 | ¥26
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.
¥28 | ¥26
IRC15W4155 ;hegf_wfam
(Fixed internal| 25-5.5 [155K] 512 |1 3 [ N | ¥ 5 N [Y|o[1aP| Y |Y| Fixed | Y | Y N N ash In user
D4MHz 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.
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 : 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 ¥2.5 ¥3.0 ¥2.4 ¥2.3 ¥2.5
STC15W408S | 2.5-5.5 35 -40°C ~+85C ¥2.7 ¥3.0 ¥2.6 ¥25 ¥2.7
STC15W410S | 2.5-5.5 35 -40°C ~+85°C ¥2.8
IAP15W413S | 2.5-5.5 35 -40°C ~+85C ¥2.8 ¥3.3 ¥2.7 ¥2.6 ¥2.8
IRC15W415S | 2.5-5.5 35 -40°C ~+85C ¥2.8 ¥3.3 ¥2.7 ¥2.6 ¥2.8
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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
W55V ~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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1.6.7 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 [ rooao ALE/PA.5
Address/Data bus, notasA/D  [2_|po.u/AD1 A15/P2.7
Converter. [37]Po.21AD2 A14/P2.6
PO.x/ADX means that PO.x can be used 2] P0-3/AD® AL3P25
as Address/Data busin the pin map. [5Jro.4ian4 SS_2/A12/P2.4
[ero5/AD5 MOSI_2/A11/P2.3
[F]Po.6/AD6 MISO_2/A10/P2.2
System Power [z7]ro.77aD7 SCLK_2/A9/P2.1
(can be from USB port of PC) =]rzo0 RSTOUT_LOW/A8/P2.0 This part of the circuit
G [ RDIP4.4 has nothing to do with
[ P1.2sssicmpo WRIP4.2 the ISP downloads
vin [z],1.3mo0s! MISO_3/P4.1
E P1.4/MISO TxD_2/INT3/P3.7 Vee
Power OnL>< [&]pisiscLk RxD_2/INT2/P3.6
WL 5] PL6/RxD_3/MCLKO_2 TOCLKO/TL/P35
the line width 16| P1.7/TxD_3 TICLKO/TO/P3.4 %, 1}4—
Vee rggy~b5eo?::i||y 7] ps.4/RSTIMCLKOISS_3/CMP- INT1/P3.3 10K oK
—I—b—l—h—E Vee INTO/P3.2
47% 0. ﬁle [1s]ps.sicmp+ T2TxDIP3.1 [ 22—
‘L_T_‘_T_‘_@ Gnd T2CLKO/INTA/RxDIP3.0 [ 21 ]
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
T]ci+ Vee wVCC
OluF 2 v+ Gnd [I5}—T1Gnd
T—E . T10UT [EPSRAOCOM Pird
o c1in 1 PETXDCOM Ping
T

5]c2- R10UT

HHE] v TN [IT}

Please power on the target MCU after press [T]reour  T2IN[I0]
down the button "Download/Program" on Elrain  ReoUT[T]
STC-ISP.exe when burning code to MCU.

MCU_RxD(P3.0)

MCU_TXD(P3.1)

E

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.

glzlzlzlzleslalslalalalalale

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

/

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

N

System Power PO.7/AD7 SCLK_2/A9/P2.1
(can be from USB port of PC) PLO RSTOUT_LOW/A8/P2.0 This part of the circuit
0 P11 RDIP4.4 has nothing to do with
T|P1.2/5S/CMPO WRIP4.2 the ISP downloads
vin P1.3/MOSI MISO;3/P4.1
13 | PL.4/MISO TxD_2/INT3/P3.7 Vee
Power OnL§< 14| PL5/SCLK RxD_2/INT2/P3.6
Wi PL6/RXD_3/MCLKO_2 TOCLKOITL/P3.5
the line width 6] PL.7/TxD_3 TICLKO/TO/P3.4 N 1}4—
Vee ”;gyfseoir’:i'ly ] ps.4rsT/MCLKOISS_3/CMP- INTL/P33 10K oK
18| Vee INTO/P3.2
i 0,01?; 2] ps.sicmp+ T2/TxDIP3.1 [22 }—
20| Gnd T2CLKO/INTA4/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
Please power on the target MCU after press 0;]:”:“ T ?‘I“F
down the button "Download/Program" on GND V0331288 V033V ysp sy
STC-ISP.exe when burning code to MCU. ™D VDD _5 [27} o -l]-_l
3] VvDD_325 DM |28} [,]1-5K D2
7| rxD o [E5—4 D2
i—  PL-2303SA s
SOP8 U;B-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.

Nantong Guoxin Micro-Electronics Co. Ltd.

Switchboard: 0513-5501 2928/ 2929/ 2966

Fax: 0513-5501 2969/ 2956/ 2947

95



STC15F2K60S2 series MCU Manual ~ www.GXWMCU.com  Temporary Technical Adviser:(86)13922829991  Tel of R&D Adviser:(86)13922805190

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

[]rooapo ALE/PA5
[2]Po.1/aD1 A15/P2.7
[37]Po.21AD2 A14/P2.6
[ZPo3/AD3 A13/P2.5
| Y SS_2IA12/P2.4
[e_]rosiaD5 MOSI_2/A11/P2.3
[]po.6/AD6 MISO_2/A10/P2.2
[&]ro.7iaD7 SCLK_2/A9/P2.1
[ ]r10 RSTOUT_LOWI/A8/P2.0 This part of the circuit
[fo]p11 RD/P4.4 has nothing to do with
[ p121ss/CcMPO WR/P4.2 the ISP downloads
2] p1.3mo0sI MISO_3/P4.1
=] pramiso TXD_2/INT3/P3.7 Vce
[Z2]prsiscLk RXD_2/INT2/P3.6
5] P16/RxD_3/MCLKO_2 TOCLKO/T1/P3.5
16 | P1.7/TxD_3 T1CLKO/TO/P3.4 2, 1}4—
[z ps.4rsTIMCLKOISS_3/CMP- INT1/P3.3 10K 0K
18| Vee INTO/P3.2
2] pssicmp+ T2/TxDIP3.1 [ 22—
20 Gnd T2CLKO/NTA/RxD/P3.0 [ 2L}
Isolated Diode IN5817/1N5819 (RMB ¥ 0.028)
Circuit diagram for ISP of STC MCU
USB convert Serial Port 22pF
XD RSERVED
12MHz 3 I
MCU. DTR_N NC
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
— DCD_N RESET_N 3 O-1nF 10uF
CTS_N GND _-T-T:l:;-l-_"' USB +5V
SHTD_N VO_33 3.
GP2 DM
GP3 o [E-23 D: 3
PL-2303HXD-SSOP28 _FS .
= USB-Micro

PL-2303HX-SSOP28
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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 1/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 /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 SOP28 DESCRIPTION
LQFP44|PLCC44|PDIP40({SOP32|LQFP32 SKDIP28

P3.5 [common 1/O port PORT3J[5]
P3.5/T1/ T1  [External input of Timer/Counter 1

TOCLKO 23 29 26 | 22 | 18 20 TO Clock Output
TOCLKO|The pin can be configured for TOCLKO
by setting INT_CLKO[0] bit /TOCLKO

P3.6  |common 1/O port PORT3[6]
External interrupt 2, which only can be

P/3|'?6/ IIDNZZ 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 interrupt 3, which only can be
/_i_ D 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 /O port PORTA4[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----SPI. 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.
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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 g

<: 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 o ()
Comparator WDT nhance
PSW =
\Tl II b! \T‘ UART1 o )]
internal hghly reliable Reset
(16 levels optional threshold L Power-Down Wake-up
voltage of reset) =) Special Timer
L 5 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 |_| )
23 '3 g TOCLKO refers to the programmable clock output of Timer/
gggz 0 oEE&g Counter 0
JSssloolx 2EE g (output by dividing the frequency of the internal system clock or
<<<<|n:m|§§§§.- ; )
EREEE G LRI the input clock of external pin TO/P3.4);
NANANNSTITTTOOM
e T1CLKO refers to the programmable clock output of Timer/
MONAODOMN OO ™M Counter 1 R
SS 2/A12/P2.4 MOmONNNNNN N22 L P32 4TOITICLKO (output by dividing the frequency of the internal system clock or
~AL3/P25 21 3P3.3/INTL the input clock of external pin T1/P3.5);
A14/P2.6 20 FIP3.2/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
ﬁg%ggg 42 1/0O ports ig gggg/CMm the input clock of external pin T2/P3.1);
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
fggabagiass 7
885 22330 ADO/PO.0 (|1 40[IP4SIALE
< << 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
¥ 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, notas A/D Converter. PO.x/ CMPO/SS/PL2 (] 11 © 301P4.2WR
ADX means that PO can be used a5 i o= = e
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 UART1 on [P3.6/RxD_2, P3.7/TxD_2] VPSS MG 5703_35"1-7 E 13 3 gi % Eg-g;ITS/TTllCLKO
or [PL.6/RXD_3/XTAL2, P1.7/TxD_3/XTAL1] VPSS SIMCLKORSTIOA =16 @  SsE3pazinto
= CMP+/P5.5 19 22[1P3.U/TXD/T2
S awoo Gnd 20 21[IP3.0/RXD/INT4/T2CLKO
e
MONNERE J
ga3b ||‘3 |il‘ EE MCLKO is the output of master clock whose frequency can be divided into
2ZegEEEE MCLK/1, MCLK/2, MCLK/4
deddgygy 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 14 [ P3.UTXDIT2
P27 28 13 [ P3.0/RxD/INT4/T2CLKO e speed of external programmable clock output o
LQFP32 5 The speed of external ble clock output of 5V MCU

LQFP32(9x9mm)

!
o
a

L
=
3
@
Y
o
o
=
(&)

30 1/0 ports

™ <
—
a o
g8
==

TxD_3/P1.7

MCLKO_2/RxD_3/P1.6

[ Gnd

[1 P5.5/CMP+

[ Vee

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

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

Type
1T 8051
MCU

\oltage
V)

Operating|

Flash
(byte)

SRAM
(byte)

S|common
P[ Timers
1| TO-T2

= 0 > C

Cccp
PCA

PWM

Speical
Power-
down

Standard
External

PWM

\Wake-up|
Timer

Interrupts|

8-channel

A/D

T+ ©0O

EEP
ROM

Internal
Low-
\oltage
Detection|
Interrupt

— O =

Internal
High-
reliable
Reset
(with
optional

Output]
clock

Internal
High-
Precise
Clock

threshold|
voltage)

and
reset
signal
from
MCU

your code

Encryption
Download
(to protect

from being
intercepted),

RS485
Control|

All Packages
LQFP44/
PDIP40
LQFP32/
QFN32
SOP28/
SKDIP28

Price of a part of
packages(RMB ¥)

LQFP44]SOP28

STC15W1K16S series MCU

lection and Pri

ce Table

STC15W1K16S| 5.5-2.6

16K | 1K

Y 5

N

<X mO A>T >UVZ00

2

13K Y

Y

16-level

¥35 | ¥3.3

STC15W1K248| 5.5-2.6

24K | 1K

Y 5

N

2

5K Y

Y

16-level

¥3.8 | ¥3.6

IAP15W1K29S | 5.5-2.6

29K | 1K

IAP

16-level

¥38 | ¥3.6

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

IRC15W1K16S
(Fixed internal
[24MHz clock)

55-26

31.5K[ 1K

IAP

Fixed

w8 | ¥36

The program

Flash in user

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 | | GFp44 / PDIP40 / LQFP32 / QFN32/SOP28 / SKDIP28 /
1T 8051 \oltage [Frequency] Temprature TSSOP20
MCU V) (MHz) |(I — Industrial)
LQFP44|PDIP40|LQFP32|QFN32| SOP28[SKDIP28| TSSOP20
STC15W1K16S series MCU Package and Price Table

STC15W1K16S| 55-26 | 35 [-40°C ~+85C| ¥35 | ¥4.0 | ¥3.4 w33 | w5
STC15W1K24S| 55-26 | 35 [-40C ~+85°C| ¥38 | ¥43 | ¥3.7 ¥36 | ¥38 ¥3.6
IAPISW1K29S | 55-2.6 | 35 |-40C ~+85C| ¥38 | w43 | ¥37 |¥365| ¥36 | ¥38 ¥3.6
IRCI5W1K31S| 55-26 | 35 [-40'C~+85C| ¥38 | w43 | ¥37 ¥36 | ¥38
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1.7.6 Naming rules of STC15W1K16S series MCU

0018 X 1K XX x - 35 X - 000X 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

P0.0/ADO ALE/P4.5 [ 40
P0.1/AD1 AlL5/P2.7
P0.2/AD2 A14/P2.6
P0.3/AD3 A13/P2.5

Note: PO ports can be multiplexed as
Address/Data bus, not as A/D
Converter.

©

b

P0.x/ADx means that PO.x can be used

as Address/Data busin the pin map. P0.4/AD4 SS_2IA12/P2.4

>

P0.5/AD5 MOSI_2/A11/P2.3
P0.6/AD6 MISO_2/A10/P2.2
P0.7/AD7 SCLK_2/A9/P2.1

w| |5

System Power

FEEEEHEFEFEFFRFFFR

wf Joof ool || |eof [ o] || |w
[ o Re) | a1 I3

(can be from USB port of PC) PLO RSTOUT_LOW/A8/P2.0 [ 32 This part of the circuit
0 |P11 RD/P4.4 has nothing to do with
1 |P1.2/5S/CMPO WRP4.2 [ 30 the ISP downloads
- 2 |p1.3/mosI MISO_3/P4.1 [ 2
Vin Py
13 | P1.4/MISO TxD_2/INT3/P3.7 [ 28 Vee
Power On(‘>< 14 |P1.5/SCLK RxD_2/INT2/P3.6 | 27
swi o) 5 | PL.6/RXD_3/MCLKO_2 TOCLKOIT1/P35 [ 2
the line width L6 |P1.7/TxD_3 TICLKO/TO/P3.4 [ 25 N 1}4—
may be only - 77 Mp- INTLP3.3 [ 22
Vee 30~ somi 7] ps.arsTimMcLKO/SS_3/C 10K L0k
18 | Vee INTO/P3.2 [ 23
c1 C2
i 0.15F 2] ps.sicmp+ T2/TxD/P3.1 | 22 -
20 | Gnd T2CLKO/INT4/RXD/P3.0 [ 2
the line width
= may be only i .
100~ 200mil ~ Circuit diagram for ISP of STC MCU, STC RS-232 Converter

Vce
ﬁ STC3232,STC232,MAX232,SP232 PC COM

OluF
1]c1+ Vee Tonle >Vcee
OluF 7] v+ Gnd [TE}—=L 11 Gnd
LEs

L T1OUT EPC_RXD(COM Pin2)

e 1N [E1PC_TXDCOM Ping
o,mF,I\_|z . riouT [} MCU_RXD(P3.0)
i ] run [ MCU_TxD(P3.1)

E

Please power on the target MCU after press [Jr2our  T2IN[I0]
down the button "Download/Program™ on Elran  R20UT[T]
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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1.7.7.2 Application Circuit Diagram for ISP using USB Chip PL-2303SA to convert Serial Port

[ ro.0/aD0 ALE/P4.5
Note: PO ports can be multiplexedas ~ [2_]ro.1/ap1 A15/P2.7
Address/Data bus, notasA/D  [3_|Po.2/AD2 A14/P2.6
Converter. E P0.3/AD3 A13/P25
PO.x/ADx means that PO.x can be used ~[5_|Po-4/AD4 SS_2/A12/P2.4
as Address/Data busin the pin map. [5]ro5/aD5 MOSI_2/A11/P2.3
[]Po.6iaD6 MISO_2/A10/P2.2
System Power [&]ro.71407 SCLK_2/A9/P2.1 - —
(can be from USB port of PC) [ ]r10 RSTOUT_LOW/A8/P2.0 This part of the circuit
[o]e11 RDIP4.4 has nothing to do with
[ p1.25ss/CcMPO WR/P4.2 the ISP downloads
Vin [Z2]r1.3mo0s!1 MISO_3/P4.1
=] pramiso TXD_2/INT3/P3.7 Vee
Power OnL§< [Z&]P1s/iscLk RxD_2/INT2/P3.6
swi (@) (5] P1.6/RxD_3/MCLKO_2 TOCLKO/T1/P3.5
the line width L6 | PL.7/TxD_3 TI1CLKO/TO/P3.4 eN Iﬁt’_
may be only "7 p5 4/RST/MCLKO/SS_3/CMP- INTL/P33 | 24 |
\Vcc 30~ 50mil : ' — 10K 10K
18 | Vee INTO/P3.2
c1 Cc2
J0F T 0014F 2] ps.sicmp+ T2/TxDIP3.1 [ 22—
20 | Gnd T2CLKO/INTA/RxD/P3.0 [ 2L}
the line width may be
= only 100 ~ 200mil
The resistor and diode are to avoid

Isolated Diode 1N5817/1N5819 (RMB ¥ 0.028)
Circuit diagram for ISP of STC MCU

USB convert Serial Port _L—_T_—_T_—II-
0.1uF =

= —=I10uF —=0.1uF

USB device to power the target MCU

Please power on the target MCU after press NP M L vo_sav US%."F’V
down the button "Download/Program™ on e voo_s 2} 270 |5
STC-ISP.exe when burning code to MCU. VDD_325 DM 28T [1]1'5K D2
—Z|rRxD DP [Z5}3 _i
i—  PL-2303SA _,_—5
SOpP8 UgB—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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1.7.7.3 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 Al14/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
C]ro RSTOUT_LOW/A8/P2.0 This part of the circuit
[ R RDPas has nothing to do with
] rr.2issicmpo WR/P4.2 the ISP downloads
[2],1.3mosi 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, {34_
[z ps.4rsTIMCLKOISS_3/CMP- INTL/P3.3 10K L0k
18] Vee INTO/P3.2
28] ps.sicmp+ T2TxD/P3.1 22—
20| Gnd T2CLKO/INTA4/RxD/P3.0 [ 21}
Isolated Diode 1N5817/1N5819 (RMB ¥ 0.028)
Circuit diagram for ISP of STC MCU
USB convert Serial Port 22pF
D RSERVED
DTR_N NC y
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-TEF_T_"I USB +5V
SHTD_N VO_33
GP2 DM
GP3 DP 25 D i
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 1/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 ! 3 ] 20 interface----SPI
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 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 36 32 |25 | 21 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----SPI. 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.

116 Nantong Guoxin Micro-Electronics Co. Ltd. Switchboard: 0513-5501 2928/ 2929/ 2966 Fax: 0513-5501 2969/ 2956/ 2947



STC15F2K60S2 series MCU Manual ~ www.STCMCU.com  QQ of R&D:800003751  STC—the biggest design company of 8051 MCU in the world

Internal high- precise R/C clock(#40.3%) with +1% temperature drift (-40°C~+85C) 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)
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(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 : (Flash) 8 ~ 63.5K
Timer/Counter 0/1 K=

Stack l

Pointer Timer/Counter 2 K=)| K= 1Sp/IAP

™P2 | | TvP1 | Timer/Counter 3/4 K=>

Address
Enhanced UART1 K= ::> Generator

UARTZ (S2) K= Program Counter

l@

UART3 (53) I (PO
w ﬁ w @ UarTa 8 k= Kl copircapw
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
xrauL 0 g xraL Port0,2,3,4,5,6,7
Port 1 Driver \ Driver
= z II
. . - o 7 PLO~PLT
internal high-precise R/C clock(+0.3%) P10 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 7 FP4.0/MOSI_3
RXD3/AD0/PO.0 42 1/0 ports  16=Gnd
gxgzﬁgéﬁgé 13 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/XTAL1/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 2253 TRNT SRS or [P1.6/RxD_3/XTAL2, P1.7/TxD_3/XTAL1] Consequently: PO.x/ADx means
can be divided into SysClk/1, S$=S% ﬁ‘% 58848 that P0.x can be used as Address/
SysClk/2, SysClk/4 2 ggg 8488888 Data bus, while P1.x/ADCx
The master clock can either 22 FEERsS %( § < means P1.x can be used as A/D
be internal R/C clock or the SOy 85 ) o « o, conversion channel in the pin map.
: 0088 & o8 >=2=2 =
external input clock or the OESSS B=20¢ ss g 3 § 5a
external crystal oscillator. s83288 9 9 g7 :, o & £S89
SysClk is the frequency of 35 &F = S 1o N5 N0
a 5 x BAXYOZmZ0 RS
master clock. 2 S, g 2acs ;g o EEDY
= ©
9 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 CCPO_3/A13/P2.5 38 23 [ P3.4/TO/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_2/1A15§P2.7 40 gé — zglig'N-lg?Tz
i ; . PWM3_2/ALE/P4.5 41 —1P3.1/Tx
clock or the input clock of external pin T1/P3.5); ~ <
P p ) RxD2_2/P4.6 )42 LQFP48 19 3 P3.0/RXD/INT4/T2CLKO

T2CLKO refers to the programmable clock output of RxD3/AD0/P0.0

43 18 1 P4.0//MOSI_3
Timer/Counter 2 TXD3/AD1/P0.1—]44 46 1/0 ports 17 =36nd

(output by dividing the frequency of the internal system ?igjﬁgg; Eg'g 22 ig g 55C-C5/CMP+
clock or the input clock of external pin T2/P3.1); T3CLKO/ADA/PO.4 47 14 =1 P5.4/RST/SysCIkO/SS_3/CMP-
T3CLKO refers to the programmable clock output of RxD4_2/P5.2 13 1 P1.7/ADC7/TXD_3/XTALL/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~
(output by dividing the frequency of the internal system clock or the g % 2 g S E.'I EI
input clock of external pin T1/P3.5); 223 £88
IS ~ 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 ;’% ®, E é g o
input clock of external pin T2/P3.1); 5§2¢ |% dF 3 |ﬁ |,‘E IS ?:3"(
; = Z I
T3CLKO refers to the programmable clock output of Timer/Counter 3 % é <:(! g % % % Soa—or & 5 '5,
(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 FIP5.0/RXD3_2
(output by dividing the frequency of the CCPO_3/A13/P2.5— 50 31—1P3.4/TO/TICLKO/ECI_2
internal system clock or the input clock CCPL 3/A14/P2.6 = 51 SOEIP3.3/INTL
. PWM2_2/A15/P2.7—] 52 29 3 P3.2/INTO
of external pin T4/P0.7). prar—s3 28 E=1P3.1/TXDIT2
In addition to programmable output on P7.5C—] 54 27 E1P3.0/RxD/INT4/T2CLKO
the internal system clock, TOCLKO/ E;SE gg LQFP64L gg gggg
TlCLKOITZCLKOIT?’.CLKO/T.4.CITKO PWM3_2/ALE/P4.5—] 57 I—QFP64S 241F1P6.5
also can be used as divider by dividing RxD2 2/P4.6—] 58 23F—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/ADA4/P0.4—] 63 18 F1P5.4/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. w N CNmTworooaa33388 LQFP64L (16x16mm)
>q o N
PLX/ADCx means P1x  _ _ 22885 LQFP64S(12x12mm)
can be used as A/D 2225aaly MOON~NOANMOANN®MS IO
===22" 100 WO O ©©®© Ot o
R . Zaaloax ¥ gdggaaoacaaaaaaaaaa Thespeedof external
conversion channel in SSsaERRIS SBes S5555555%
the pin ma SoY3EE8S afaya) gge4gggeg programmable clock output of
P . 8955|ﬁ|ﬁ5g PR 2322323322 5VMCUisalso not more than
2 FESE F2T233% D 135MHz b h
SIdOo Rd BT i} ax 9860 X z, because the output
LQFP32(9x9mm) o o oo oo oo Hs e 00 O » Z  speedo ort 0
§EEEREER _,f_>§ OO0 ©338Z speedof /O port of STC15
naononnnn £52 88 o S series 5V MCU is not more than
IYNIRAIN 25" eF S £ 135MHz.
PWMFLT/SS_2/ECI_3/P2.4 ] 25 16 2 P3.3/INT1 a 3 5
CCPO_3/P2.5[] 26 15 1 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 133 PS.;J/RXD/INTMTZCLKO Gg 3.3V MCU is also not more than
?iggjgg'g 30 1/O ports g gg - @ 8MHpz, because the output speed
RXDA/PO.2 — Ve § of I/0 _port of STC15 series 3.3V
TxD4/P0.3 [ P5.4/RST/SysCIKO/CMP- Z  MCU is not more than 8MHz.
U/
CCP1_3/P2.6 1 28 P2.5/CCP0_3
O+ Nm SO~
MCLKO is the outout fEEEREE R P2.7 2 27 P2.4/ECI_3/SS_2/PWMFLT
S the outpu 33883885 RxD2/CCPL/ADCOPLO |3 26 [_]P2.3/MOSI_2/PWMS5
of master clock whose 023228929 %
i L£2s2s8s8 & TxD2/CCPO/ADC1/PL1 [ 4 25 [JP2.2/MISO_2/PWM4
frequency can be divided 78 23 3% ™
into MCLK/1. MCLK/2 985292 399 CMPO/ECI/SSIADC2/P1.2 [ |5 (8 24 []P2.1/SCLK_2/PWM3
MCLK/4 ' ' 89 g LS MOS/ADCIPL3[ |6 g 1 23 [_JP20/RSTOUT_LOW
x X - N JE—
The master clock can either & & % E E MISO/ADC4/P1.4 |7 = 2 [ 1P3.7/INT3/TxD_2/PWM2
be internal R/C clock or the ] g SCLK/ADC5/P15 |8 % _S 21 [__]P3.6/INT2/RxD_2/CCP1_2
i € = PWMS/SysCIkO_2/XTAL2/RxD_3/ADC6/PL.6 9 20 P3.5/T1/TOCLKO/CCPO_2
external input clock or the Zz oS
external crystal oscillator. 2 PWM7/XTALL/TXxD_3/ADC7/PL.7 0 [ 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 [_P3.2/INTO
CMP+/P5.5 |13 16 []P3.L/TxD/T2
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/XTAL]

when UARTL 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]
CCPon [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/PWM5/PWMEFLT can be switched between P2, P3, and P4

0 PWM2/PWM3/PWM4/PWM5/PWMEFLT 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

C LQFPBASILQFPBAL/

0 Internal outou QFNG4/LQFP48/

8 channels [Speical M| High- P Encryption
Tyoe oneratin s PWM Power- Standard P|D| ITE‘T?I " reliable [Internal C;?];k Download LQFSZESBD/IMO
s e Flash|sRAMA[ " down AD |alp|EEP Reset | High- (to protect |RS485| | rpassoposy
1T 8051 Voltage 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 T'ocp R PDIPLQFP|LQFP|LQFA
(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 |¥5.7|¥5.2(¥5.2(¥5.4
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 [¥5.9|¥5.5[¥5.5/¥5.7
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 [¥5.9|¥5.6(¥5.6/¥5.8
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 [¥5.9|¥5.6(¥5.6/¥5.8
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 |¥5.9|¥5.6(¥5.6(¥5.8
[¥5.9|¥5.6/¥5.6|¥5.8

STC15WA4K5854 -
(whichiitselfisa | 25-55 |58k | 4k |afy] 5 | 6ch [2cn| v 5 | wovits |Ylo[1ap] v |Y]wsever] ¥ | ¥ Y y | The program Flash in
emluator) user program area can
be used as EEPROM.
[¥5.9|¥5.6|¥5.6|¥5.8

IAP15WA4K61S4 h | | I| 0
(whichitselfisa | 2.5-5.5 [61K | 4K |4|¥Y] 5 6-ch |2-ch| Y 5 10bits [Y]2[1aP| Y |Y|16-level| Y | Y Y y [ The program Flash in
emlualor) user program area can
be used as EEPROM.
IRC15W4K6354 v5.9]¥5.6]¥5.6]¥5.8
(Usingexternal 15 5 5 g leasi ak falv] 5 | 6<n |2en| ¥ | 5 | 10bits [¥|2|iap| 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.

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 : 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

015 X 4K X¢ xx - 85 X - 000X 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,
A/D 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
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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

P0.0/ADO/RxD3
P0.1/AD1/TxD3
P0.2/AD2/RxD4
P0.3/AD3/TxD4
P0.4/AD4/T3CLKO
P0.5/ADS/T3/PWMFLT_2
P0.6/AD6/TACLKO/PWM7_2

System Power P0.7/AD7/T4/PWM6_2

N ~ 3] SN
wl I

/

PWMFLT/SS_2/ECI_3/A12/P2.4
PWMS5/MOSI_2/A11/P2.3
PWM4/MISO_2/A10/P2.2
PWM3/SCLK_2/A9/P2.1
RSTOUT_LOWI/A8/P2.0

PWM2/TxD._ 2/INT3/P3.7
CCP1._
P1.6/ADC6/RXD_3/XTAL2/SysCIkO_2/PWM6 CCPO_2/TOCLKO/T1/P3.5
ECI_2/T1ICLKO/TO/P3.4

T2CLKO/INT4/RxD/P3.0

PWM3_2/ALE/P4.5
PWM2_2/A15/P2.7
CCP1_3/A14/P2.6
CCPO0_3/A13/P2.5

©

b

®f |5

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

PWM4_2/RD/P4.4
PWM5_2/WR/P4.2
MISO_3/P4.1

3

(=]

)

2/RxD_2/INT2/P3.6

INT1/P3.3
INTO/P3.2

0K

‘§
W
t

T2/TxD/P3.1

|||| wl |0 [@f |w] |v] @] |«] |w] |«

(can be from USB P1.0/ADCO/CCP1/RxD2
port of PC) 10 |P1.1/ADC1/CCPO/TXD2
11 | P1.2/ADC2/SS/ECI/CMPO
. P1.3/ADC3/MOSI
Vin
P1.4/ADC4/MISO
Power On 14 |P1.5/ADC5/SCLK
SWi1 o =
the line width [_16 | P1.7/ADC7/TxD_3/XTALL/PWM7
may be only ™77 ps 4/RST/SysCIKO/SS_3/CMP-
Vcc 30 ~50mil
Vee
c1 C2 5
47uF 0.1uF | 19 |P5.5/CMP+
Gnd
the line width
= may be only
100 ~ 200mil

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

OIuF

O1uF
Consequently: P0.x/ADx means that PO.x can !

be used as Address/Data bus, while P1.x/ADCx

Circuit diagram for ISP of STC MCU, STC RS-232 Converter
W STC3232,5TC232 MAX232,5P232

PC COM

means P1.x can be used as A/D conversion
channel in the pin map. OM
IHEE]
Please power on the target MCU after press = owF
down the button "Download/Program" on

STC-ISP.exe when burning code to MCU.

C2+
C2-

V-
T20UT
R2IN

Ti0UT
R1IN
R1OUT
T1IN
T2IN
R20UT

™ Vee

[T5]——|:Gnd

PC_RxD(COM Pin2)

PC_TxD(COM Pin3)

MCU_RxD(P3.0)

MCU_TxD(P3.1)

[12]
1T}
(9]

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/P4.5 [40]
PO.L/ADL/TXD3 PWM2_2/A15/P2.7 [39 ]
P0.2/AD2/RXD4 CCP1_3/A14/P2.6 [ 38 ]
PO.3/AD3/TXD4 CCPO_3/A13/P2.5 [37]
PO.4/AD4/T3CLKO PWMFLT/SS_2/ECI_3/A12/P2.4 [ 36 |
e Jros/aD5Ta/PWMFLT 2 PWMS/MOSI_2/A11/P2.3 [ 35 ]
P0.6/ADB/TACLKO/PWMT_2 PWM4/MISO_2/A10/P2.2 [ 34 ]
System Power PO.7/AD7/T4IPWM6_2 PWMB3/SCLK_2/A9/P2.1 [33 ] - —
(can be from USB [=]r1.0/aDc0/CCPURYD2 rsToUT_Lowiasip2o [32] | This part of the circuit
port of PC) PL1/ADC1/CCPO/TXD2 pwiia_2RDIPa.4 [30] | @S nothing to do with
AN P1.2/ADC2/SS/ECI/ICMPO PWM5_2/WR/P4.2 [30] the ISP downloads
Vin P1.3/ADC3/MOSI MISO_3/P4.1 [29]
P1.4/ADC4/MISO PWM2//TXD_2/INT3/P3.7 [ 8] Vcee
Power On P1.5/ADC5/SCLK CCP1_2/RXD_2/INT2/P3.6 7]
Swi le) P1.6/ADCB/RXD_3/XTAL2/SysCIkO_2/PWM6 CCPO_2/TOCLKO/T1/P35 [ 26
the line width P1.7/ADCT/TXD_3/XTALL/PWM?7 ECI_2/T1CLKO/TO/P3.4 [ 25] N 1}4—
Ve 'gg{bgoﬂly P5.4/RST/SysCIKO/SS_3/CMP- INTLP33 [24] |0 L0k
Vee INTO/P3.2 23]
470F O,OIC;,S: [ ps.sicmp+ 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 LN5817/1N5819 (RMB ¥ 0.028)
300Q ‘5/ 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== S210uF - S2 0.1k
STC-ISP.exe when burning code to MCU. GND v0_33 28} +4vo_33v U 15
Note: PO ports can be multiplexed as Address/ o voo_s 7} 270 1 5K ]_1
Data bus, not as A/D Converter. 8 VDD_325 DM E_%_I [l] : D- 2
channels of A/D Converter are on P1. —{4]RxD DP [ 1 = 2
Consequently: P0.x/ADx means that P0.x can ilp— PL-2303SA _|_—5
be used as Address/Data bus, while P1.x/ADCx SOPS8 =
USB-Micro

means P1.x can be used as A/D conversion
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

P0.0/ADO/RxD3
P0.1/AD1/TxD3
P0.2/AD2/RxD4
P0.3/AD3/TxD4

E

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

This part of the circuit

e s o] o o o] LU L L e e e e e e o] ] ]

(can be from USB [ Jr1.0/apc0/ceP1/RD2 RSTOUT_LOW/A8/P2.0 [ 32 n hi th
port of PC) PL1/ADC1/CCPO/TXD2 PWMA4_2/RDIP4.4 tl‘?s InSO; C:ng tcl’ dc;WIt
__ wn
A P1.2/ADC2/SS/ECI/CMPO PWMS5_2/WR/P4.2 | 3 € 0 0ads
vin P1.3/ADC3/MOSI MISO_3/P4.1 [ 2
P1.4/ADC4/MISO PWM2//TxD_2/INT3/P3.7 [ 2 Vee
Power On P1.5/ADC5/SCLK CCP1_2/RxD_2/INT2/P3.6 [ 2
Swi le) P1.6/ADC6/RXD_3/XTAL2/SysCIkO_2/PWM6 CCPO_2/TOCLKO/T1/P3.5
the line width P1.7/ADC7/TXD_3/XTALL/PWM?7 ECI_2/T1CLKO/TO/P3.4 [ 2 Xa &A<—
may be only ™17 p5 4/RST/SysCIKO/SS_3/CMP- INTL/P3.3
\ec 30 ~ 50mil L] vs - 10K hok
Vee INTO/P3.2
Cl C2 9 *
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 dipde arg to\gyeid 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, not as A/D Converter. 8 L—[7]vop 32 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
CTS_N GND —_T_—T—T—"'
SHTD_N VO 33 .
GP2 DM
GP3 DP :
5]
PL-2303HXD-SSOP28 1 )
= 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
Ay L ea | ar | aa | 5 | | - . 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/ |an_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
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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.'Irll
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]
Al4 |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
T3 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 - - p L - _
- 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----SPl. 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.
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 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(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 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.

» 30/26 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/
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 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
L Program Memory
| { K (Flash) 8 ~ 13K
ACC Stack l

Pointer
1 =
[z ][]

:> Address
Timer/Counter 2 K= Gegamf

Program Counter
Enhanced =\ (PC)

ALU
UART1
WDT
I TR
internal hghly reliable Reset 0 |

(8 levels optional threshold —

voltage of reset) II Power-Down Wake-up
Control Port 0,2,3,5 LN Special Timer
Unit Portl Latch Latch
II /ADC ﬁ
xTALL 0 xTAL2 Port 0235
T—_l_—'l' Port 1 Driver Driver

= 2
. . . 0 7 PLO~PLY
internal high-precise R/C clock(+0.3%) PO, P2, P3, P5

: . . . P1.0~P1.7
=+ 1% temperature drift(-40°C~+85°C) while

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

STC15F408AD series Block Diagram
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1.9.3 Pin Configurations of STC15F408AD series MCU

All packages meet EU RoHS standards

CCP is abbreviation for Capture, Compare, PWM

N
" 28
cepL 3p26 L1 > ::P2'5’C°P°—3 8 channels of A/D Converter are
e [ reamos s OnPL PLXADCX means PLx
: 8 : - can be used as A/D conversion
CCPO/ADCLPLL 4 25 1P2.2/MISO 2 ; ;
n channel in the pin map.
Ecussiapc2Pi2 [ s 4 24 IP2.1/SCLK_2
MOSI/ADC3/P1.3 6 -|U g 23 P2.0/RSTOUT_LOW
MISOADCAPLAT |7 B = 22 [IP.7/INTA/TXD_2/CCP2ICCP2_2
SCLKIADCSPLS e @ O 21 [IP3.6ANTZ/RXD_2/CCP1._2
XTALZIRXD_3/ADCoPL6 s 5B 20 [—IpasmocLKo/cCPo_2
—_— s
XTALUTXD_3/ADC7/PL7[J10 =T & 19 [_IP3.4/TO/ECI 2
.
. N
MCLKO is the output of master ~ VMCHKORSTRS4L Ju 3 18 [_1P33/INTL
clock whose frequency can be Vee[]12 v :lpz.z; INT(sz
divided into MCLK/1, MCLK/2, PSSICAP L] 13 16 [_IPS.U/TXD
Gnd [ 15 [IP3.0/RXDANTA/T2CLKO

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. o
N
o
Sy
88~
280¢g
9 SN O
a'a' 8
N
7005850
S24d5EESS
SSoxliZiZER
IS RKE B I
NN ® oo
a0 oo oo
LQFP32(9x9mm) anonnonnn
T ON DO oo~
IQJIIR38S
SS_2/ECI_3/P2.4 25 16 1 P3.3/INT1
CCP0_3/P2.5 26 15 [ P3.2/INTO
CCP1_3/P2.6 [ 27 14 [ P3.1/TXD/T2
cepro_am27]2s LQFP32 13
P0.0 1 Gnd

& 301/0ports P Hpes

1 Vce

I
Q
[a]
<

'/ADC3

ECI/SS
MosI
XTAL1/TXD_3

SOP-28/SKDIP-28 = Recommend UART1 on [P3.6/RXD_2, P3.7/TxD_2]

or [PL6/RXD_3/XTAL2, PL.7/TxD_3/XTAL1]

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.

[1 P5.4/RST/MCLKO

(1 P3.0/RXD/INT4/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.
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Mnemonic| Add Name 7 6 5 4 3 2 1 0 Reset Value
AUXRL | oy Awxdliary | o1 o1 | 5150 |cep si|cep so SPI_S0 0100,X00x
P_Swi1 register 1
CLK_DIV] gy | Clock Division|, +\  s1\mcko_so| ADRI | 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_S0 |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]
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_S0 [CCP can be switched in P1 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/CCP0_2,P3.6/CCP1_2,P3.7/CCP2_2]
1 0 CCPon [P2.4/ECI_3,P2.5/CCP0_3,P2.6/CCP1_3,P2.7/CCP2_3]
1 1 Invalid
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/MOSI,P1.4/MISO,P1.5/SCLK]
1 SP1 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
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.

STC15F408AD 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
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.
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Mnemonic| Add Name 7 6 5 4 3 2 1 0 Reset Value
CLK_DIV| g7, |Clock Division |\, s1lMcko_so| ADRJ | Tx_Rx cLks2|cLks1|cLKso| 0000,x000
(PCON2) register - - -

ADRIJ: the adjustment bit of ADC result
0: ADC_RES[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 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].

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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1.9.4 STC15F408AD series Selection and Price Table

Internal outout All Packages
. High- Ul Encryption LQFP32
Speical Internal . K | clock
Type Operatin: US CCP | Power- | Standard P Low- |W| reliable (internal and Download SOp28
P PEralingl - ach Israma] 2[0mmOn AD  |p|Eer Reset | High- (to protect |Rs485 SKDIP28
1T 8051 \oltage (byte)| (byte) RP Timers [PCA| down [External a-channellTlrom \oltage (D (with [precise reset our code [Control[Price of pack
MCU V) Y 1| TO-T2 [PWM|Wake-upInterrupts| Detection[ T| * . signal Y . Price of packages(RMB
T| X R optional | Clock from being ¥)
Timer Interruptf from |.
thresholl MCU intercepted) L orpadsor2alsoipas
voltage) Q
STC15F408AD series MCU Selection and Price Table
Note: 3 channels CCP/PCA/PWM also can be used as 3 Timers.
ISTC15F408AD| 5.5-4.2 | 8K | 512 [1]Y] 2 3-ch Y 5 10-bit 1| 5K Y Y| 8-level | Y Y Y Y ¥29 | ¥28 | ¥30
¥31 | ¥3.0 | ¥3.2
IAPISFA13AD | 5542 |13k | 512 [a]y] 3 [3<h| v 5| 1obit |1]1ap| v |v|sdever| Y | ¥ Y y | The program Flash in
user program area can
be used as EEPROM.
STC15L408AD series MCU Selection and Price Table
STC15L408AD| 2.4-36 | 8K | 512 |1]Y] 2 3-ch Y 5 10-bit 1| 5K Y Y| 8level | Y Y Y Y ¥29 | ¥28 | ¥30
¥31 | ¥3.0
IAP15L413AD | 2436 |13k | 512 |1Y] 3 [3h| v 5 | w0t [1)ap| v |¥|sdevel| Y | ¥ Y y | Theprogram Flash in
user 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 1D, the program space the user can actually
use is 7 bytes smaller than the space shown in the selection table.

Conclusion : STC15F408AD 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/INTL/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 data pointers ---- DPTR.
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1.9.5 Naming rules of STC15F412AD series MCU

XXX 15 x 4 xx XX - 35 X - XXXXX XX
| Pin Number

e.g.28, 32

Package type

e.g. LQFP, SOP, SKDIP

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

Operating frequency
35 : Up to 35MHz

AD: 1 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 13:13KB etc.

SRAM: 128x4 =512 bytes

Operating Voltage
F:55V~42V
L:2.4V ~3.6V

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.

Nantong Guoxin Micro-Electronics Co. Ltd. Switchboard: 0513-5501 2928/ 2929/ 2966 Fax: 0513-5501 2969/ 2956/ 2947 145



STC15F2K60S2 series MCU Manual ~ www.GXWMCU.com  Temporary Technical Adviser:(86)13922829991  Tel of R&D Adviser:(86)13922805190

1.9.6 Application Circuit Diagram for ISP of STC15F408AD series MCU
1.9.6.1 Application Circuit Diagram for ISP using RS-232 Converter

[]p2eiccpL 3 P2.5/CCP0_3
System Power [Zr2.7iccp2 3 SS_2/ECI_3/P2.4
(can be from USB port of PC) [Z]rr.oapcorcert MOSI_2/P2.3 This part of the circuit
[Z]p1.1ADCu/CCPO MISO_2/P2.2 has nothing to do with
[E_]r1.22aDc2sss/ECHSS SCLK_2/P2.1 the ISP downloads
vin [e_]r1.3/aDC3MOsI RSTOUT_LOW/P2.0
[T]praiADCamMISO  CCP2_2/CCP2ITXD_2/INT3/P3.7 vee
Power On§>< [E],1s/ADCs/SCLK CCP1_2/RxD_2/INT2/P3.6
WL [3]p1.6/ADCE/RXD_3/XTAL2 CCPO_2/TOCLKO/P3.5
the line width 10| PL.7/ADC7/TXD_3/XTAL1 ECI_2/TO/P3.4 3 Yt
may be only
Ve 30 - somil iP5 4/RsT/MCLKO INTL/P3.3 1ok L0k
TD—T—D—E Vee INTO/P3.2
a1 c2 L
ATETS O.LpF [13]rss T2/TxD/P3.1 [ 16—
14 | Gnd T2CLKO/INTA/RXD/P3.0 [ 15 }
the line width
= may be only . .
100~200mil Circuit diagram for ISP of STC MCU, STC RS-232 Converter
Vce

ﬁ STC3232,STC232,MAX232,5P232 PC COM
0;

13

1|c1+ Vee Tonlz | >Vee
OluF 2 v+ Gnd [I5—T1Gnd
T—E oL T10UT EPC_RXD(COM Pin2)
o 1N [P TXDCOM Ping
0IpF T

5]c2- R1OUT
v TLUN [IT}
[]T20ut  T2IN[I0]

[E]rain  R20UT[T]

MCU_RxD(P3.0)

MCU_TXD(P3.1)

E

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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1.9.6.2 Application Circuit Diagram for ISP using USB Chip PL-2303SA to convert Serial Port

System Power
(can be from USB port of PC)

Vin
Power On

the line width
may be only
Vce 30~ 50mil

c1 c2
47yF 0.01pF

the line width may be
= only 100 ~ 200mil

RIRIRIRIRIRIRISIS

[
=

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.

P2.6/CCP1_3 P2.5/CCPO_3
P2.7/CCP2_3 SS_2/ECI_3/P2.4
P1.0/ADCO/CCP1 MOSI_2/P2.3 This part of the circuit
P1.1//ADCL/CCPO MISO_2/P2.2 has nothing to do with
P1.2/ADC2/SSIECI/SS SCLK_2/P2.1 the ISP downloads
P1.3/ADC3/MOSI RSTOUT_LOW/P2.0
PL4/ADC4/MISO  CCP2_2/CCP2/TxD_2/INT3/P3.7 vee
P15/ADC5/SCLK CCP1_2/RxD_2/INT2/P3.6
P1.6/ADC6/RXD_3/XTAL2 CCPO_2/TOCLKOIP3.5
P1.7/ADC7/TXD_3/XTALL ECI_2/T0/P3.4 o &A<—
P5.4/RST/MCLKO INTL/P3.3 10K 0K
Vee INTO/P3.2
P55 T2/TxDIP3.1 [16 —@
Gnd T2CLKO/INTA/RXD/P3.0 [ 15 }
Isolated Diode IN5817/IN5819 (RMB ¥ 0.028)
5/ Circuit diagram for ISP of STC MCU
USB convert Serial Port I
0.1uFo= ==10uF == 0.1uF
GND vo_33 [28] I V033V ygp 45v
TxD VDD _5 [27} T
VDD_325 DM E—NCQH [,]1-5K D_I—;
[T RxD S iy e . D+ j
i—  PL-2303SA I
SOP8 U;B-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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1.9.6.3 Application Circuit Diagram for ISP using USB Chip PL-2303HXD / PL-2303HX to convert Serial Port

—/
[r2siccp1_s P2.5/CCPO_3
System Power [2pariccra_s SS_2/ECI_3/P2.4
(can be from USB port of PC) [ rr.oiapcorcers MOSI_2/P2.3 This part of the circuit
2] Pr.iapcuiccro MISO_2/P2.2 has nothing to do with
[E_r1.2aDC2s58/ECHSS SCLK_2/P2.1 the ISP downloads
. [&_]r1.3/aDC3MOSI RSTOUT_LOW/P2.0
Vin —_— Vee
Power On [T ]r14iaDCaMISO  CCP2_2/CCP2ITXD_2/INT3IP3.7
[ r15/ADCs/5CLK CCP1_2/RxD_2/INT2/P3.6
o) [ P1.6/ADCERXD_3/XTAL2 CCP0_2/TOCLKO/P3.5
the line width [10] P1.7/ADC7/TXD_3/XTAL1 ECI_2/TO/P3.4 3 Ya
may be only [ p5 4/RST/MCLKO INT1/P33[ 18]
\/cc 30 ~50mil 18 | 10K 10K
12 | Vee INTO/P3.2
c1 Cc2
47 T~ 0.01uF [=]ess T2TxDIP3.1 [ 16—
4 |Gnd T2CLKO/INTA/RXD/P3.0 [ 15 }
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)
Circuit diagram for ISP of STC MCU
USB convert Serial Port 20pF
Please power on the target MCU after press <D RSERVED
down the button "Download/Program” on DTRN ne rMHz I
STC-ISP.exe when burning code to MCU. |\ 33y F]rrs n TEST 220
VDD 325 GND I
RxD NC
EJRIN GP1
iI—{T]GND GPO
NC NC [z
VO_33V - I
47K [T]DsR_N VDD_5 — USB +5V
— DCD_N RESET_N [ O-1nF 10pF
CTS N GND —_f_—T—T—h
- 0.1yF | USB +5V
SHTD_N VO_33 V0_33V T_
1
GP2 DM D- 2
GP3 DP Dt i
|
PL-2303HXD-SSOP28 Im
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 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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1.9.6.4 Application Circuit Diagram for ISP directly using USB port
——P3.0/P3.1 of STC15W4K series and IAP15W4K58S4 connect directly with D-/D+ of USB

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.

=

-

-

47pF 1

P0.0/ADO/RXD3
P0.1/AD1/TXD3
PO.2/AD2/RXD4
PO.3/AD3/TxD4
PO.4/AD4/T3CLKO
PO.5/AD5/T3/PWMFLT_2
PO.6/AD6/TACLKO/PWM7_2
PO.7/AD7/T4IPWM6_2
P1.0/ADCO/CCP1/RXD2
P1.1/ADC1/CCPO/TXD2
P1.2/ADC2/SS/ECI/CMPO
P1.3/ADC3/MOSI
P1.4/ADC4/MISO

-/

PWMB3_2/ALE/P4.5
PWM2_2/A15/P2.7
CCP1_3/A14/P2.6
CCPO_3/A13/P2.5
PWMFLT/SS_2/ECI_3/A12/P2.4
PWMS5/MOSI_2/A11/P2.3
PWMA4/MISO_2/A10/P2.2
PWM3/SCLK_2/A9/P2.1
RSTOUT_LOW/A8/P2.0
PWM4_2/RD/P4.4
PWMS5_2/WR/P4.2
MISO_3/P4.1
PWM2//TXD_2/INT3/P3.7
CCP1_2/RxD_2/INT2/P3.6

| 15 | P1.6/ADC6/RxD_3/XTAL2/SysCIkO_2/PWM6 CCPO_2/TOCLKO/T1/P3.5

System [Za]P15/aDC5/SCLK
Power 1) 24MHzE
4TpF
16| P1.7/ADC7/TXD_3IXTAL1/PWM?
the line width may - P5.4/RST/SysCIKO/SS_3/CMP-
USB \/cc beonly 30 ~ 50mil
Vee
+5V c1 co L
0 T 001F P5.5/CMP+
Gnd

the line width may be

ECI_2/T1CLKO/TO/P3.4
INT1/P3.3

INTO/P3.2

T2/TxDIP3.1
T2CLKO/INT4/RXD/P3.0

N
o

wf |oo] ool |eof |eof [ o] |ewof |

X X

N N |w
~ ol |S] |~

Nl
3]

N
|

= only 100 ~ 200mil

The MCU can be powered by
USB port or system power

The Application Circuit Diagram applies to STC15WA4K series and
IAP15W4K5854 MCU only.

Y &

USB-Micro

T —

Application Circuit Diagram for ISP directly using USB port, USB-ISP.
MCU P3.0/P3.1 connect directly with D-/D+ of USB

[ [220

USB +5V
229[
USB-Micro
1
2 D-
3 D+
4
I

uenA €0°0 INY ‘8aM-dA A9'E-6ZLFNT
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1.9.7 Pin Descriptions of STC15F408AD series MCU

Pin Number
MNEMONIC| sop2g/ DESCRIPTION
SKDIP28 LQFP32
P0.0 29 common /O port PORTO[0]
P0.1 30 common 1/O port PORTO[1]
P0.2 31 common 1/O port PORTO[2]
P0.3 32 common 1/O port PORTO[3]
P1.0 |common I/O port PORT1[0]
P1.0/ADCO/ 5 . ADCO [ADC input channel-0
CCP1 Capture of external signal(measure frequency or be used as external
CCP1 |interrupts). high-speed Pulse and Pulse-Width Modulation output
channel-1
P1.1 |common I/O port PORT1[1]
P1.1/ADC1/ . , ADC1 [ADC input channel-1
CCPO Capture of external signal(measure frequency or be used as external
CCPO [interrupts). high-speed Pulse and Pulse-Width Modulation output
channel-0
P1.2  |common I/O port PORT1[2]
P1.2/ADC2/SS/ 5 3 ADC2 [ADC input channel-2
ECI SS  |Slave selection signal of synchronous serial peripheral interface----SPI
ECI |External pulse input pin of CCP/PCA counter
P1.3 |common I/O port PORT1[3]
Pl.'?/ll/ggc&‘/ 6 4 ADC3 |ADC input channel-3
MOSI [Master Output Slave Input of SPI
P1.4 |common I/O port PORT1[4]
Pl.://I/ID\S%CM 7 5 ADC4 |ADC input channel-4
MISO |[Master lutput Slave Onput of SPI
P1.5 |common I/O port PORT1[5]
Pl.g/CALI?(CS/ 8 6 ADC5 |ADC input channel-5
SCLK [Clock Signal of synchronous serial peripheral interface----SPI
P1.6 |common I/O port PORT1[6]
ADC6 |ADC input channel-6
P1.6/ADC6/ 9 7 -
RxD_3/XTAL2 RxD_3 |Receive Data Port of UART
XTAL2 Output from the inverting amplifier of internal clock circuit. This pin
should be floated when an external oscillator is used.
P1.7 [common I/O port PORT1[7]
ADC7 [ADC input channel-7
P1.7/ADC7/ 10 8 -
TxD_3/XTAL1L TxD_3 |Transit Data Port of UART
Input to the inverting oscillator amplifier of internal clock circuit.
XTAL1 - - . . .
Receives the external oscillator signal when an external oscillator is used.
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Pin Number
MNEMONIC sSOP28/ DESCRIPTION
skpipzg | “QFP32
P2.0f P2.0 common 1/O port PORT2[0]
RSTOU'.F_LOW 23 21 RSTOUT Low [ihe 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 22 - - - -
SCLK_2 Clock Signal of synchronous serial peripheral interface----SPI1
p2.2 common 1/O port PORT2[2]
P2.2/MISO_2 25 23
MISO_2 Master lutput Slave Onput of SPI
p2.3 common 1/O port PORT2[3]
P2.3/MOSI_2 26 24
- MOSI_2 Master Output Slave Input of SPI
pP2.4 common 1/O port PORT2[4]
P2 4/ECI_3/SS_2 27 25 ECI_3 External pulse input pin of CCP/PCA counter
Slave selection signal of synchronous serial peripheral
SS 2 :
interface----SPI
p2.5 common 1/O port PORT2[5]
P2.5/CCPO_3 28 26 Capture of t_external signal'(measure frequency or be use:d
CCPO_3 as external interrupts). high-speed Pulse and Pulse-Width
Modulation output channel-0
P2.6 common 1/O port PORT2[6]
P2.6/CCP1 3 1 27 Capture of gxternal signal'(measure frequency or be use_d
- CCP1_3 as external interrupts). high-speed Pulse and Pulse-Width
Modulation output channel-1
p2.7 common /O port PORT2[7]
P2 7/CCP2 3 2 28 Capture of (_axternal signal_(measure frequency or be usqd
- CCP2_3 as external interrupts). high-speed Pulse and Pulse-Width
Modulation output channel-2
P3.0 common 1/O port PORT3[0]
RxD Receive Data Port of UART1
External interrupt 4, which only can be generated on falling
P3.0/RxD/INT4 15 13 INT4 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 /O port PORT3[1]
P3.1/TxD/T2 16 14 TxD Transit Data Port of UART1
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
P3.2/INTO 17 15 and 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.
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Pin Number
MNEMONIC | sop2g/ DESCRIPTION
skpip2g |-RFP32
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 16 iNT1 |'NTLonly 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  [common I/O port PORT3[4]
P3.4/TO/ECI_2 19 17 TO  |External input of Timer/Counter 0
ECI_2 |External pulse input pin of CCP/PCA counter
P3.5 [common I/O port PORT3[5]
TO Clock Output
P3.5/TOCLKO/ 2 " TOCLKO ?;Cpllr:((gn be configured for TOCLKO by setting INT_CLKO[0] bit
CCPO_2
Capture of external signal(measure frequency or be used as external
CCPO0_2 |interrupts). high-speed Pulse and Pulse-Width Modulation output
channel-0
P3.6  [common I/O port PORT3[6]
NT3 External interrupt 2, which only can be generated on falling edge.
J— /INT2 supports power-down waking-up
P3.6/INT2/RXD_2 ”n 19 -
/CCP1 2 RxD_2 |Receive Data Port of UART1
- 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/0 port PORT3[7]
—— |External interrupt 3, which only can be generated on falling edge.
INT3 INT3 supports power-down waking-up
TxD_2 |Transit Data Port of UART
P3.7/INT3/TxD_2/ 22 20 Capture of external signal(measure frequency or be used as external
ccp2/cer2_2 CCP2 |interrupts). high-speed Pulse and Pulse-Width Modulation output
channel-2
Capture of external signal(measure frequency or be used as external
CCP2_2 |interrupts). high-speed Pulse and Pulse-Width Modulation output
channel-2
P5.4  [common I/O port PORT5[4]
RST Reset pin.
P5.4/RST/ A high on this pin for at least two machine cycles will reset the device.
MCLKO n 9 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.
P5.5 13 11 [common I/O port PORT5[5]
Vce 12 10  [The positive pole of power
Gnd 14 12 |The negative pole of power, Gound
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1.10 Package Dimension Drawings of STC15 series MCU

1.10.1 Dimension Drawings of DFN8

<«—D—»

® LASER MARK

PIN 1 I.D.

TOP VIEW

SIDE VIEW

—->leAlL
< A>
- —>i «—(A3)
‘ D)
" D)
J D)
K]
SIDE VIEW BOTTOM VIEW
COMMON DIMENSIONS
UNITS OF MEASURE = mm (MILLIMETER)
SYMBOL MIN. NOM. MAX.
A 0.70 0.75 0.80
[0.08]
= Al 0.00 0.02 0.05
A3 0.20REF
b 0.25 0.30 0.35
D 3.90 4,00 410
E 3.90 4.00 4.10
D2 2.10 2.20 2.30
E2 2.10 2.20 2.30
e 0.55 0.65 0.75
H 0.35REF
K 0.35REF
L 0.45 0.55 0.65
R 0.13 - -
Note:

All dimensions do not include mold

flash or protrusions
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1.10.2 Dimension Drawings of SOP8

Dimension Drawings of SOP8

8-PIN SMALL OUTLINE PACKAGE (SOP8)
Dimensions in Inches

EEEL 7T

.......... al w
Y
I 4
COMMON DIMENSIONS
7y (UNITS OF MEASURE = INCH)
_____ < SYMBOL [ MIN. | NOM. | MAX.
e B e B e \
T A 0.053 - 0.069
| [0.004 max | < Al 0.004 - 0.010
b - 0.016 -
D 0.189 - 0.196
v E 0.228 - 0.244
_f El 0.150 - 0.157
bl Jlele e 0.050
L 0016 | - | 0.050
L1 0.008
D o | - | @

UNIT: INCH, 1 inch = 1000 mil
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1.10.3 Dimension Drawings of DIP8

Dimension Drawings of DIP8

8-Pin Plastic Dual Inline Package (DIP8)
Dimensions in Inches

o« D o
ey )fr
7y 4
E1 ) w $
\/ Y
Ir LLbr' | v
18 mil

COMMON DIMENSIONS
kN | 4, (UNITS OF MEASURE = INCH)
v 0 vy SYMBOL | MIN. | NOM. | MAX.
K [ T“ A - - [ o210
e N700 mil Al 0.015 - -
A2 0125 | 0130 | 0135
b 60 mil b _ 0018 _
bl - 0.060 -
D 0.355 | 0.365 | 0.400
E - 0.300 -
El 0.245 | 0.250 | 0.255
e - 0.100 -
L 0.115 | 0.130 | 0.150
o0 0 7 15
eA 0335 | 0.355 | 0.375

UNIT: INCH, 1 inch = 1000 mil
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1.10.4 Dimension Drawings of SOP16

Dimension Drawings of SOP16

16-PIN SMALL OUTLINE PACKAGE (SOP16)

D(9.9mm)

AAAEAAAD 1

E
E(6.0mm)

ajiﬁlﬂﬂlﬂ H N

(1.27mm)

<
Tw COMMON DIMENSIONS
w 2"< (UNITS OF MEASURE = MILLMETER)
Ly SYMBOL|[ MIN | NOM | MAX
gf A 1.35 1.60 1.75
Al 0.10 0.15 0.25
- b1 . A2 1.25 1.45 1.65
[P N A3 0.55 0.65 0.75
A \ NNNNNN bl 0.36 - 0.49
\ WITH PLATING b 0.35 0.40 0.45
“TIN // é/ c 0.16 - 0.25
cl 0.15 0.20 0.25
N \\\\ D 9.80 | 9.90 | 10.00
BASE METAL E 5.80 6.00 6.20
E1 3.80 3.90 4.00
RL e 1.27
v r% L 045 | 060 [ 0.80
L1 1.04
Q L L2 0.25
e R 0.07 - -
R1 0.07 - -
) 6° 8° 10°
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1.10.5 Dimension Drawings of DIP16

Dimension Drawings of DIP16

16-Pin Plastic Dual Inline Package (DIP16)
Dimensions in Inches and Millmeters
L D (19.05mm) N

Mot -
al D w %

AR R RS RS RSRS

»
!

'YW \ COMMON DIMENSIONS
v v » (UNITS OF MEASURE = MILLMETER)
i SYMBOL | MIN | NOM | MAX
S ol A - - 4.80
2.54mm b1 Al 0.50 - -
A2 310 | 330 | 350
b 0.38 - 0.55
bl 038 | 046 | 051
D 18.95 | 19.05 | 19.15
E 762 | 787 | 825
E1 625 | 635 | 645
e 2.54
eB 762 | 8.80 | 10.90
L 292 | 330 | 381
6% 0 7 15
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1.10.6 Dimension Drawings of SOP20

Dimension Drawings of SOP20

20-Pin Small Outline Package (SOP20)
Dimensions in Inches and (Millimeters)

D (12.7mm)

HAAAAAAARA A

Z% HEH EIEEIEEQJEI H =¥

1.27mm

W COMMON DIMENSIONS
b vy SYMBoL] M | NOM | MAX

bj<— zf A 2.465 | 2515 2.565
Al 0.100 | 0.150 0.200
A2 2.100 | 2.300 2.500
- b > b1 0.366 | 0.426 0.486
 —— b 0.356 0.406 0.456
[ N NN NNNN c 0.234 - 0.274

ela \7///&}/WITH PLATING cl - 0.254 -
N\ D 12.500 | 12.700 12.900
YaN E 10.206 | 10.306 10.406
NS E1 7450 | 7.500 7,550

BASE METAL e 127

L 0.800 | 0.864 0.900
RL L1 1.303 1.403 1.503

y e f:) L2 - 0.274 -

R - 0.300 -

L_zf . R1 - 0.200 -

_; Ul ) 0° - 100
z - 0.660 -

158 Nantong Guoxin Micro-Electronics Co. Ltd. Switchboard: 0513-5501 2928/ 2929/ 2966 Fax: 0513-5501 2969/ 2956/ 2947



STC15F2K60S2 series MCU Manual www.STCMCU.com  QQ of R&D:800003751  STC—the biggest design company of 8051 MCU in the world

1.10.7 Dimension Drawings of TSSOP20

20-Pin Plastic Thin Shrink Small Outline Package (TSSOP20)
Dimensions in Millimeters

40,
—
_ D(6.5mm) -~ RL > j,? S
- Ll
@7
A
= S A
/Y sk =
i L
9154005 0.05+0.05DEP = z o <
BTME-MARK € £ (L)
E g <
&0; § \‘403
o o

Ao A b
BASE METAL FLH
INDEX 90.8+0.05 0.05+0.05 DEP \

' ANANANANANL N
ra— N Y A
Ll B \ \E
¢ \ N\ A\\ ov o
* s Sy
SECTION B-B
COMMON DIMENSIONS
(UNITS OF MEASURE = MILLMETER)
SYMBOL MIN NOM MAX
A - - 1.2
Al 0.05 - 0.15
A2 0.90 1.00 1.05
A3 0.34 0.44 0.54
b 0.20 - 0.28
bl 0.20 - 0.24
c 0.10 - 0.19
cl 0.10 0.13 0.15
JA\I 640 | 650 | 6.60
E 6.20 6.50 6.60
El 4.30 4.40 450
e 0.65BSC
L 045 | 060 | 075
L1 1.00REF
L2 0.25BSC
R 0.09 - -
R1 0.09 - -
S 0.20 - -
0, 0° - 80
NOTES:
ALL DIMENSIONS REFER TO JEDEC STANDARD MO-153 AC 0, 10° 12° 14°
DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS. 05 10° 12° 14°
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1.10.8 Dimension Drawings of LSSOP20

Dimension Drawings of LSSOP20

20-Pin Plastic Shrink Small Outline Package (LSSOP20)
LSSOP-20, 6.4mm x 6.4mm 0

HHBABAAARR T —

'

O .
HHHHHHHHHH v
= = =
A A
g <
AR
e [*Gemm b COMMON DIMENSIONS
(UNITS OF MEASURE = MILLMETER)

SYMBOL | MIN NOM MAX
A - - 1.85

Al 0.05 - -
A2 1.40 1.50 1.60
b 017 | 022 | 032
D 6.40 6.50 6.60
E 620 | 640 | 660
El 4.30 4.40 4.50

E2 - 5.72 -
e 057 | 065 | 073
030 | 050 | 0.70
L1 0.1 0.15 0.25

o o ; g
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1.10.9 Dimension Drawings of DIP20

Dimension Drawings of DIP20

20-Pin Plastic Dual Inline Package (D1P20)
Dimensions in Inches

P D (1026mil) N
B g C )
dommammnm e T T

A
El ) @ w $
A\ 5 Y
Lt|f"|.|""|.|""|.|""|.r|"|.r|'1.r|"|.r| L v
> Tomi

COMMON DIMENSIONS
(UNITS OF MEASURE = INCH)
SYMBOL | MIN. NOM. | MAX.
A - - 0.175

100 mil Al 0.015 _ .
A2 0.125 0.13 0.135
b 0.016 0.018 0.020
bl 0.058 0.060 0.064
C 0.008 0.010 0.11
D 1.012 1.026 1.040
E 0.290 0.300 0.310
E1l 0.245 0.250 0.255
e 0.090 0.100 0.110
L 0.120 0.130 0.140

0° 0 - 15
eA 0.355 0.355 0.375
S - - 0.075

UNIT: INCH, 1 inch = 1000 mil
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1.10.10 Dimension Drawings of SOP28

Dimension Drawings of SOP28

28-Pin Small Outline Package (SOP28)
Dimensions in Millimeters

D(17.95mm)

OAHARAARAAARAR =T

»
|

E1 (7.5mm)
E (10.3mm)

<
<

HEHHHEIH'HR@EHHH '

1.27mm

COMMON DIMENSIONS
(UNITS OF MEASURE = MILLMETER / mm)
SYMBOL | MIN. NOM. MAX.
A 2.465 2.515 2.565
Al 0.100 0.150 0.200
- b1 . A2 2.100 | 2.300 2.500
[ E— b 0.356 | 0.406 0.456
SNONNNNNN bl 0.366 0.426 0.486
\7// WITH PLATING c - 0.254 -
“IN /éé/ D 17.750 | 17.950 18.150
Vi E 10.100 | 10.300 10.500
\ ANANANANAN \\\\ El 7.424 7.500 7.624
BASE METAL e 1.27
@ L 0.764 0.864 0.964
R % L1 1.303 1.403 1.503
R1 L2 - 0.274 -
* r R - 0.200 -
&N RL - | 0300 i
o () 0° - 10°
By z -~ | o745 -
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1.10.11 Dimension Drawings of TSSOP28

28-Pin Plastic Thin Shrink Small Outline Package (TSSOP28)

Dimensions in Millimeters
D(9.7mm)

T TARAARAAARARARA

®1.00£0.10 0.05+0.05 DEP
INDEX & TOP E-MARK

.,
0y
. [
. »
' .

E (6.4mm)
E1 (4.4mm)

¢ N
R HHHHHHHHHlﬂHHH
el

ANANANANANLY

\,

NNNANANNY v

SECTION C-C
NORMAL PLATING

V¥
cl
c

NOTES:
ALL DIMENSIONS REFER TO JEDEC STANDARD MO-153 AE
DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.

L2
-
y
0~}

<
<
<>

Al—P>|

COMMON DIMENSIONS

(UNITS OF MEASURE = MILLMETER / mm)

SYMBOL | MIN. | NOM. MAX.
A - - 1.20
Al 0.05 - 0.15
A2 090 | 1.00 1.05
A3 034 | 044 0.54

b 0.20 - 0.29
b1 019 | 022 0.25
c 0.13 - 0.18
cl 012 | 013 0.14
D 960 | 9.70 9.80
E 620 | 6.40 6.60
El 430 | 4.40 450
e 055 | 065 0.75
L 045 | 0.60 0.75
L1 1.00REF

L2 0.25BSC

R 0.09 - -
R1 0.09 - -
S 0.20 - -
0 0° - 80
0, 10° 120 14°
0, 10° 120 14°
0, 10° 120 14°
0, 10° 120 14°
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1.10.12 Dimension Drawings of SKDIP28

Dimension Drawings of SKDIP28

28-Pin Plastic Dual-In-line Package (SKDIP28)
Dimensions in Inches

D (1390 mil) _
LM R A A 5 Iy
A
<
al D O O w g
\ 4 \
LT LT LT LT LR LT T v
A
A A2 COMMON DIMENSIONS
AL (UNITS OF MEASURE = INCH)
SYMBOL | MIN. | NOM. | MAX.
A - - 0.210
100 mil bl Al 0015 _ _
A2 0.125 | 013 | 0.135
b - 0.018 -
bl - 0.060 -
D 1385 | 1.390 | 1.40
E - 0.310 -
El 0.283 | 0288 | 0293
e - 0.100 -
L 0.115 | 0.130 | 0.150
0° 0 7 15
eA 0.330 | 0.350 | 0.370

UNIT: INCH, 1 inch =1000 mil
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1.10.13 Dimension Drawings of QFN28

QFN28 OUTLINE PACKAGE

< D (5mm) - L—V K
Jguuguuduu
\._ LASER MARK t - A a
PINL ID _ > al
£ D | s | G
s N
w _LD A
=) d
D e D2 .|
TD v ([@n
AN0NNNNN
b—>] |e—
COMMON DIMENSIONS
7y (UNITS OF MEASURE = MILLMETER /mm)
SYMBOL | MIN. NOM. MAX.
< 4 g A 070 | 075 0.80
v * - Al 0 0.02 0.05
A3 0.20REF
+ b 0.20 0.25 0.30
D 4.90 5.00 5.10
E 4.90 5.00 5.10
D2 3.35 3.50 3.65
E2 3.35 3.50 3.65
e 0.40 0.50 0.60
K 0.20 - -
L 0.30 0.40 0.50
R 0.09 - -
NOTES:

ALL DIMENSIONS REFER TO JEDEC STANDARD
MO-220 WHHD-3
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1.10.14 Dimension Drawings of LQFP32
LQFP32 OUTLINE PACKAGE

D (9mm)

A

D1(7mm)

»

ﬂﬂﬂﬂﬂﬂﬂna
//O :

El
E

0000000
INIRIREIRIRIRE

Fav:=

R
4, N
- =Hl v
GATE PLANE T ‘_
e"tt 15 <
> e
< bl >
< . o
NN N NN NN \
. \// ?'/W”H PLATING
N
AN Q
ANAMANANANANNN
BASE METAL

VARIATIONS (ALL DIMENSIONS SHOWN IN MM)

SYMBOLS| MIN. NOM | MAX.
A 1.45 1.55 1.65
Al 0.01 - 0.21
A2 1.35 1.40 1.45
A3 - 0.254 -
D 8.80 9.00 9.20
D1 6.90 7.00 7.10
E 8.80 9.00 9.20
E1 6.90 7.00 7.10
e 0.80
0.3 0.35 0.4
bl 0.31 0.37 0.43
c - 0.127 -
0.43 - 0.71
L1 0.90 1.00 1.10
R 0.1 - 0.25
R1 0.1 - -
0’ 0° - 10°
NOTES:

1. All dimensions are in mm

2. Dim D1 AND E1 does not include plastic
flash.

Flash:Plastic residual around body edge after

de junk/singulation

3. Dim b does not include dambar protrusion/
intrusion.

4. Plating thickness 0.05~0.015 mm.
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1.10.15 Dimension Drawings of SOP32
Dimension Drawings of SOP32(SOP32 is not producted now, LQFP-32 is recommended)

32-Pin Small Outline Package (SOP32)
Dimensions in Millimeters

D (20.98mm)

OABARAARAAARRR

ﬁ

»
!

E1 (7.5mm)
E (10.3mm)

<
<

<@
™

COMMON DIMENSIONS
(UNITS OF MEASURE = MILLMETER /mm)
SYMBOL | MIN | NOM | MAX
A 2465 | 2515 | 2565
Al 0100 | 0150 | 0.200
< b1 - A2 2100 | 2300 | 2500
le——————> b 0356 | 0406 | 0.456
SH IS SON bl 0366 | 0.426 | 0486
\7// WITH PLATING
‘N /éé/ c - 0.254 -
N\ D 2088 | 2098 | 21.08
N E 10.100 | 10.300 | 10.500
BASE METAL El 7.424 7.500 7.624
e 1.27
R L 0700 | 0.800 | 0.900
v ; L1 1303 | 1403 | 1.503
L2 - 0.274 -
ﬁf —ft R - 0.200 -
—» L1 | R1 - 0.300 -
® 0° - 10°
z - 0.745 -
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1.10.16 Dimension Drawings of QFN32

QFN32 OUTLINE PACKAGE

D (5mm)

|<
I~

L—P K |€—
- yguuuuuuu
. LASER MARK * — A G
PIN1 I.D - -
g ) -
) > |u sl 9
v {—3 S
Ti D2 A g N
y o
) dy
NNNNNAN 5
b [e— | e
= =
I—D-E'-D-D—D-E‘-E‘-D—I COMMON DIMENSIONS
(UNITS OF MEASURE = MILLMETER /mm)
i SYMBOL | MIN. | NOM. MAX.
! A 070 | 0.75 0.80
<z R4 Al 0 0.02 0.05
v }_ — N A3 0.20REF
3 b 018 | 0.25 0.30
D 490 | 5.00 5.10
E 490 | 5.00 5.10
D2 310 | 3.20 3.30
E2 310 | 3.20 3.30
e 040 | 050 0.60
K 0.20 - -
L 035 | 0.40 0.45
R 0.09 - -
c1 - 0.08 -
c2 - 0.08 -
NOTES:

ALL DIMENSIONS REFER TO JEDEC STANDARD
MO-220 WHHD-4
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1.10.17 Dimension Drawings of PDIP40

PDIP40 OUTLINE PACKAGE

D (2060mil)

< »
< >

40 21 I
i i o W e i e i e i 7y A
A S
D O O T " s
Y v -
EAUUUUUUUUUUUUUUUUUU% v
¢}
/ H 1 \ H N“ “
aak < < SEATING
oy Y v A
: |4
<
bl
100 mil
Ib DIMENSIONS IN INCH
> SYMBOLS
MIN NOR MAX
A - - 0.190
Al 0.015 - 0.020
A2 0.15 0.155 0.160
C 0.008 - 0.015
2.025 2.060 2.070
E 0.600 BSC
El 0.540 0.545 0.550
L 0.120 0.130 0.140
bl 0.015 - 0.021
b 0.045 - 0.067
€ 0.630 0.650 0.690
0 0 7 15
UNIT: INCH 1 inch = 1000mil
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1.10.18 Dimension Drawings of LQFP44

LQFP-44 OUTLINE PACKAGE

| D (12mm) S
P D1 (10mm) _
. e VARIATIONS (ALL DIMENSIONS SHOWN IN MM
”””””n””””” A SYMBOLS| MIN. NOM MAX.
//" N 7\ A - - 1.60
1 O —133 Al 0.05 - 0.15
—
= — A2 1.35 1.40 1.45
— — cl 0.09 - 0.16
— —
— D 12.00
— — o] w
— — D1 10.00
—
= — E 12.00
—
ug — s E1 10.00
\ / v _ e 0.80
I v /A\| Pwor o | 030 | o0ss
il 22 plating)
L 0.45 0.60 0.75
e
s L1 1.00REF
g < 0° o° 35° 7°
S \ A

[ Jo.osmAX |
(lilj -~
o <
GATE PLANE _{_ _J y
SEATING PLANE y
174
U
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1.10.19 Dimension Drawings of PLCC44

(PLCC44 is not producted now in STC15 series, LQFP44 is recommended)

PLCC44 OUTLINE PACKAGE

| He (17.526mm) A
E(16.586
( mm) > A2 »
17 7
OOOOOOOOnn i
A | = 'Y
18 wﬂ 6 T ¢ +
O u| i
O 0 g = TE‘T
O 0 g E
= 0 g g
D E 1 Te) o
= U ALY
O nh ° 2
O i =]
O il
28 140 y o — A 4
OO0 y
29 39 A
L o
[==]
| v
% A ﬂ
] P—-*
Seating Plane DIMENSIONS IN
SYMBOLS DIMENSIONS IN' INCH MILLMETERS
MIN NOM MAX MIN NOM MAX
A 0.165 - 0.180 4.191 - 4.572
Al 0.020 - - 0.508 - -
A2 0.147 - 0.158 3.734 - 4.013
bl 0.026 0.028 0.032 0.660 0.711 0.813
b 0.013 0.017 0.021 0.330 0.432 0.533
c 0.007 0.010 | 0.0013 0.178 0.254 0.330
D 0.650 0.653 0.656 16.510 | 16.586 | 16.662
E 0.650 0.653 0.656 16.510 | 16.586 | 16.662
€] 0.050BSC 1.270BSC
Gd 0.590 0.610 0.630 14.986 | 15.494 | 16.002
Ge 0.590 0.610 0.630 14.986 | 15.494 | 16.002
Hd 0.685 0.690 0.695 17.399 | 17.526 | 17.653
He 0.685 0.690 0.695 17.399 | 17.526 | 17.653
L 0.100 - 0.112 2.540 - 2.845
Y - - 0.004 - - 0.102
1 inch =1000 mil
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1.10.20 Dimension Drawings of PQFP44

(PQFP44 is not producted now in STC15 series, LQFP44 is recommended)

PQFP44 OUTLINE PACKAGE

Pl D(13.2mm) ‘
< —> "
< D1 »
44 34
RAAAAAAAHHAE $
A
=0 _
| -
[ =] = 1
£ r—
== == £
[~ =] & —
I = = \E =
| = —
- = f—1
| - | e
0= - | -
== 03 T T
\4 -
F v S
12 22
l ol | G0:20MIN
° 0°MIN
A A = ™
g <« S
Y y 3 Y _ GATE PLANE
L I SEATING PLANE
Lig b
|16 DETAILA
SYMBOLS | MIN. | NOM | MAX. NOTES:
A - — 270 1.JEDEC OUTLINE:M0-108 AA-1
Al 025 | - | o050
™ T80 T200 220 2.DATUM PLANE [H] IS LOCATED AT THE BOTTOM
/N /\[ bwlo plating) | 0.25 | 030 | 035 OF THE MOLD PARTING LINE COINCIDENT WITH
5 1300 [ 1320 3.0 WHERE THE LAED EXITS THE BODY.
D1 9.9 |[10.00 | 10.10
5 300 1320 [ 3.0 3.DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD
= 59 1000010 PROTRUSION. ALLOWABLE PROTRUSION IS 0.25mm
L 073 | 088 | 093 PER SIDE. DIMENSIONS D1 AND E1 DO INCLUDE
e 0.80 BSC MOLD MISMATCH AND ARE DETRMINED AT DATUM
' ' PLANE [H]
0o 0 - 7 '
C 0.1 0.15 0.2 4.DIMENSION b DOES NOT INCLUDE DAMBAR
UNIT:mm PROTRUSION.
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1.10.21 Dimension Drawings of LQFP48

LQFP48 OUTLINE PACKAGE

D (9mm)

D1 (7mm) |

A

b
» WITH PLATING
oI UI é‘/

BASE METAL

symBoL | MIN [ Nom | MAX
A - - 1.60
AL 0.05 - 0.15
A2 135 | 140 | 145
A3 059 | 064 | 0.69
b 0.18 - 0.27
bl 017 | 020 [ 023
c 0.13 - 0.18
cl 012 [ 0127 [ 0134
D 880 | 9.00 [ 9.20
D1 6.90 | 7.00 [ 7.10
E 880 [ 9.00 [ 9.20
El 690 | 700 | 7.10

e 0.50
045 | 060 | 075

L1 1.00REF

L2 0.25
R1 0.08 - .
R2 0.08 - 0.20
s 0.20 - -

VARIATIONS (ALL DIMENSIONS SHOWN IN MM
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1.10.22 Dimension Drawings of QFN48

QFN48 OUTLINE PACKAGE

D (7mm)

|<
I~

=I B }_—’ Kl 1 PIN CORNER(CO.35)
A - Jjuuuduuuuuuuu
O\ L= \CA
LASER MARK - A d
PINI ID g g
P -] ~ [em
E P | Y A g
< _LD -
5 d
B L 2, g
] Y ([@n
-] ([@n
_y ANANANNANNNN
b
COMMON DIMENSIONS
7y (UNITS OF MEASURE = MILLMETER /mm)
SYMBOL | MIN. NOM. MAX.
< 4 53 A 070 | 075 0.80
* - Al 0 0.02 0.05
Y A3 0.20REF
+ b 0.15 0.20 0.25
D 6.90 7.00 7.10
E 6.90 7.00 7.10
D2 3.95 4.05 4.15
E2 3.95 4.05 4.15
e 0.45 0.50 0.55
K 0.20 - -
L 0.35 0.40 0.45
R 0.09 - -
NOTES:
ALL DIMENSIONS REFER TO JEDEC STANDARD
MO-220 WJJE.
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1.10.23 Dimension Drawings of LQFP64S
LQFP64 SMALL OUTLINE PACKAGE (LQFP64S)

P D (12mm) N A3 | N
D1 (10mm) _ >—A2
> —->|[4—Al
A l
HHAHAHAHARAAAAAR =
A /\ 1
I D =i
I B -] ©
— TOP E-MARK 2-®1.8+0.1 H
~| OO N e M1
2| E| od DEPTH 0.1£0.05 i m
£l S - M1
N —
= : o -
w| w - M1
o -
- M1
- M1
o BTM E-MARK 2-®1.8+0.1 Depth 0.1+0.05 H
0 __—INDEX ®1.240.1 Depth 0.2+0.1 HI
i | |
o Y mim|
\/ T ~
v Hophbobbodpobbod
e
0.50mm b A A
COMMON DIMENSIONS
(UNITS OF MEASURE = MILLMETER / mm) e -2 5
SYMBOL] MIN | NOM MAX 02 -2l
A - - 1.60 R1 61 3
Al 0.05 ~ 0.15 ol = WITH PLATING
A2 | 135 | 140 145 NG D °I ‘ /é d
A3 059 | 064 0.69 k) o X
b 0.18 - 027 L2 >
b | 017 | 020 0.23 - | [BASE METAL
c 0.13 - 0.18 A-A Section View
cl 012 | 0.127 0.134 S
D 11.80 | 12.00 12.20 <l
DL 9.90 | 10.00 10.10
E 11.80 | 12.00 12.20
EL 9.90 | 10.00 10.10
e 0.50BSC NOTES:
L 045 | 060 | 075 ALL DIMENSIONS MEET JEDEC STANDARD
L1 1.00REF MS-026 BEB DO NOT INCLUDE MOLD
L2 0.25BSC FLASH OR PROTRUSIONS.
RL 0.08 - -
R2 0.08 - 0.20
S 0.20 - -
0° 3.5 7
01 0° - -
02 120 120 13
03 11° 120 13°
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1.10.24 Dimension Drawings of LQFP64L

LQFP64 LARGE OUTLINE PACKAGE (LQFP64L)
D (16mm)

D1 (14mm)

A

E1 (14mm)

E (16mm)
HEAHAHAAAAHAAAAR

\

O

C4

BTM E-MARK 2-®1.8+0.1 f

DEPTH 0.1+0.05

TOP E-MARK 2-®1.8+0.1 DEPTH 0.1+0.05

INDEX ®1.2+0.1 DEPTH 0.2+0.1

AARAAARAAAARAAAR
/\

HHEHHEHHHHHHHEHEE v

4

N
iELELEELEL L

%

03

Iy

A3

*

1

Lo

[=]0.10]

WITH PLATING
SI gé N

BASE METAL
A-A Section View

ALL DIMENSIONS MEET JEDEC STANDARD
MS-026 BEB DO NOT INCLUDE MOLD FLASH

0.80mm b 0.20
COMMON DIMENSIONS
(UNITS OF MEASURE = MILLMETER / mm) —»
SYMBOL] MIN | NOM MAX .

A - - 1.60
Al 0.05 - 0.15 R2 -
A2 135 | 1.40 1.45 -
A3 0.59 | 0.64 0.69

b 0.31 - 0.44 L2 ] 7
bl 030 | 0.35 0.40 L

c 0.13 - 0.18 s
cl 0.12 | 0.127 0.134 L

D 15.80 | 16.00 16.20 <>
D1 13.90 | 14.00 14.10

E 158 | 16.00 16.20

El 13.90 14.00 14.10

e 0.70 | 0.80 0.90

L 0.45 | 0.60 0.75

L1 1.00REF

L2 0.25BSC

R1 0.08 - - NOTES:

R2 0.08 - 0.20

S 0.20 - - OR PROTRUSIONS.
0 0° 3.50 7

01 0° - -

02 110 120 130

03 11 120 130
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1.10.25 Dimension Drawings of QFN64

QFN64 OUTLINE PACKAGE

D (9mm)

\_LASER MARK

PIN1 I.D

|4
|

v

v

<_
yuuuuuuuuuuuuuu

A

—>| |-

H—>

D2

A
\ 4

E (9mm)
(UESAURVAVAVAUAVAVRVAVAVRVAVAVAN|
E2
r{ A
ANNNAAANANNNNNNA

TOP VIEW e b
BOTTON VIEW

DETAILA

COMMON DIMENSIONS
(UNITS OF MEASURE = MILLMETER / mm)
A2 SYMBOL | MIN. | NOM. MAX.
< € 5 A 080 | 085 0.90
24 < Al 0 0.02 0.05
vy o A2 060 | 065 0.70
3 L A3 0.20REF
DETAILA b 0.15 0.20 0.25
D 890 | 9.00 9.10
E 890 | 9.00 9.10
D2 590 | 6.00 6.10
E2 590 | 6.00 6.10
e 045 | 050 0.55
H 0.35REF
K 0.40 - -
L 030 | 040 0.50
R 0.09 - -
NOTES:

ALL DIMENSIONS DO NOT INCLUDE MOLD FLASH
OR PROTRUSION
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1.11 Special Peripheral Function(CCP/SPI,UART1/2/3/4) Switch

CCP is abbreviation for Capture, Compare, PWM

Special Periphral function of STC154K60S2 series MCU, such as CCP/PWM. SPI. UART1. UART2.
UART3. UART4 and so on, can be switched among serveral ports.

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

Value

AUXR1 Auxiliary 0000

P SW1 A2H register 1 S1.S1 | S1.S0O | CCP.S1| CCP.SO | SPI.S1 |SPI.SO| O DPS | 000
Peripheral

P_SW2 |BAH| function PWM67_S[PWM2345_S S4S | s3s|s2s iégé
switch

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 P2 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

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/PWM5/PWMFLT can be switched between P2, P3, and P4

0 PWM2/PWM3/PWM4/PWM5/PWMEFLT on [P3.7/PWM2, P2.1/PWM3, P2.2/PWM4,
P2.3/PWMS5, P2.4/PWMFLT]
1 PWM2/PWM3/PWM4/PWM5/PWMEFLT on [P2.7/PWM2_2, P4.5/PWM3_2, P4.4/

PWM4_2, P4.2/PWM5_2, PO.5/PWMFLT 2]

PWM6/PWM7 can be switched in 2 groups of pins by selecting the control bit PWM67_S.
PWMG67_S PWM2/PWM3/PWM4/PWM5/PWMFLT can be switched between PO and P1
0 PWM®6/PWMT7 on [P1.6/PWM6,P1.7/PWMT]
1 PWM®6/PWM?7 on [P0.7/PWM6_2,P0.6/PWMT7_2]

SPI can be switched in 3 groups of pins by selecting the control bits SPI_S1 and SPI_SO
SPI1_S1 | SPI_SO |SPI can be switched in P1 and P2 and P4

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

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

SP1 on [P5.4/SS_3,P4.0/MOSI_3,P4.1/MISO_3,P4.3/SCLK_3]
Invalid

PP [O]O]
P lOFk]O]
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Mnemonic| Add | Name 7 6 5 4 3 2 1 | o |Rest

Value

AUXR1 Auxiliary 0000

b owi |A%H|fegister1| SLST | S1.0 | CCPS1| CCPSO | SPIS1 |SPISOl 0 | DPS | guo
Peripheral

P_SW2 |BAH| function PWM67_S|PWM2345_S s4s|s3s|s2s igég
switch

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

S1 S1 |S1.SO0 |UARTL1/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 _[Pl.6/RxD_3/XTAL2,_Pl.?/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].

UART2/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]

UARTA4/S4 can be switched in 2 groups of pins by selecting the control bit S4_S.
S4 S |UART4/S4 can be switched between PO and P5

0 UART4/S4 on [P0.2/RxD4,P0.3/TxD4]

1 |UARTA4/S4 on [P5.2/RxD4_2,P5.3/TxD4 2]

DPS : DPTR registers select bit.
0: DPTRO is selected
1: DPTRL1 is selected
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1.11.1 Test Porgram that Switch CCP/PWM/PCA (C and ASM)

CCP is abbreviation for Capture, Compare and PWM.

1.C Program Listing

I* */
/*--- STC MCU Limited. */
[* --- Exam Program that switch STC15W4K32S4 series CCP/PCA/PWM in serveral ports--*/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC */
/*---- In Keil C development environment, select the Intel 8052 to compiling --------=-=-------- */
/*---- And only contain < reg51.h > as header file */
I* */

//suppose the frequency of test chip is 18.432MHz
#include "reg51.h"
#define FOSC  18432000L

Il
sfr P_SW1 = 0xA2; /IPeripheral function switch register
#define CCP_SO 0x10 /IP_SW1.4
#define CCP_S1 0x20 /IP_SW1.5
Il
void main()
{
ACC = P_SW1;
ACC &= ~(CCP_S0 | CCP_S1); /ICCP_S0=0 CCP_S1=0
P_SW1 = ACC,; //(P1.2/ECI, P1.1/CCPO, P1.0/CCP1, P3.7/CCP2)
1 ACC = P_SW1;
1 ACC &= ~(CCP_S0 | CCP_S1); /ICCP_S0=1 CCP_S1=0
1 ACC |= CCP_S0; /I(P3.4/ECI_2, P3.5/CCP0_2, P3.6/CCP1_2, P3.7/CCP2_2)
1 P_SW1 = ACC,;
1
1 ACC = P_SW1;
1 ACC &= ~(CCP_S0 | CCP_S1); /ICCP_S0=0 CCP_S1=1
1 ACC |= CCP_S1; //(P2.4/ECI_3, P2.5/CCP0_3, P2.6/CCP1_3, P2.7/CCP2_3)
1 P_SW1 = ACC,;
while (1); /lprogram end
}
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2. Assembler Listing

I* */
[* --- STC MCU Limited. */
/* --- Exam Program that switch STC15W4K32S4 series CCP/PCA/PWM in serveral ports--*/
/* --- Mobile: (86)13922805190 */
[* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC */
/*---- In Keil C development environment, select the Intel 8052 to compiling ------------------- */
/*---- And only contain < reg51.h > as header file */
I* */

/Isuppose the frequency of test chip is 18.432MHz
#define FOSC  18432000L
1

P_SW1 EQU 0A2H /IPeripheral function switch register
CCP_S0 EQU 10H /IP_SW1.4
CCP_S1 EQU 20H /IP_SW1.5
Il
ORG 0000H
LIMP  MAIN
Il
ORG 0100H
MAIN:
MOV SR, #3FH
MOV A, P_SwW1
ANL A, #OCFH /ICCP_S0=0 CCP_S1=0
MOV  P_SWi1, A //(P1.2/ECI, P1.1/CCPO, P1.0/CCP1, P3.7/CCP2)
1 MOV A, P_SwW1
1 ANL A, #OCFH /ICCP_S0=1 CCP_S1=0
1 ORL A, #CCP_S0 //(P3.4/ECI_2, P3.5/CCP0_2, P3.6/CCP1_2, P3.7/CCP2_2)
1 MOV  P_SWi1, A
1
1 MOV A, P_SwW1
1 ANL A, #OCFH /ICCP_S0=0 CCP_S1=1
1 ORL A, #CCP_S1 //(P2.4/ECI_3, P2.5/CCP0_3, P2.6/CCP1_3, P2.7/CCP2_3)
1 MOV  P_SWi1, A
SIMP  $ /Iprogram end
END
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1.11.2 Test Porgram that Switch PWMZ2/3/4/5/PWMFLT (C and ASM)
1.C Program Listing

[ PWM(Pulse Width Modulation) */
I* */
[*--- STC MCU Limited. */
[* --- Exam Program that switch STC15W4K32S4 series PWM2/3/4/5/PWMFLT in serveral ports--*/
/* --- Mobile: (86)13922805190 */
[* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC */
/*---- In Keil C development environment, select the Intel 8052 to compiling */
/*---- And only contain < reg51.h > as header file */
I* */

//suppose the frequency of test chip is 18.432MHz
#include "reg51.h"

#define FOSC  18432000L

Il
sfr P_SW2 = OXBA, /IPeripheral function switch register 2
#define PWM2345_S 0x10 /IP_SW2.4
Il
void main()
{
P_SW2 &= ~PWM2345_S; /IPWM2345_S=0 ( P3.7/PWM2, P2.1/PWM3,
/IP2.2/IPWM4, P2.3/PWM5, P2.4/PWMFLT )
1 P_SW2 |= PWM2345_S; /IPWM2345_S=1 (P2.7/PWM2_2, P4.5/PWM3_2,
/IP4.4IPWM4_2, P4.2/PWM5_2, PO.5/PWMFLT_2)
while (1); //program end
}
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2. Assembler Listing

[ PWM(Pulse Width Modulation) */
I* */

[* --- STC MCU Limited. */

/* --- Exam Program that switch STC15W4K32S4 series PWM2/3/4/5/PWMFLT in serveral ports--*/

[* --- Mobile: (86)13922805190 */
[* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC */
/*---- In Keil C development environment, select the Intel 8052 to compiling */
/*---- And only contain < reg51.h > as header file */
I* */

//suppose the frequency of test chip is 18.432MHz

#define FOSC  18432000L

Il
P_SW2 EQU 0BAH /IPeripheral function switch register 2
PWM2345_S EQU 10H /IP_SW2.4
Il
ORG 0000H
LIMP  MAIN /IReset entrance
Il
ORG 0100H
MAIN:
MOV SR, #3FH
ANL P_SW2, #NOT PWM2345_ S /IPWM2345_S=0 ( P3.7/PWM2, P2.1/PWM3,
/IP2.2IPWM4, P2.3/PWM5, P2.4/PWMFLT )
1 ORL P_SW2, #PWM2345_S /IPWM2345_S=1 (P2.7/PWM2_2, P4.5/PWM3_2,
[IP4.4/PWM4_2, P4.2/[PWM5_2, PO.5/PWMFLT_2)
SIMP  $ /Iprogram end
END
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1.11.3 Test Porgram that Switch PWMG6/PWM7 (C and ASM)

1.C Program Listing

fHrmmmm e PWM(Pulse Width Modulation) */
I* */
/*--- STC MCU Limited. */
[* --- Exam Program that switch STC15W4K32S4 series PWM6/PWM?7 in serveral ports------------- */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC */
/*---- In Keil C development environment, select the Intel 8052 to compiling */
[*---- And only contain < reg51.h > as header file */
I* */

//suppose the frequency of test chip is 18.432MHz
#include "reg51.h"

#define FOSC  18432000L

1

sfr P_SW2 = OxBA, /IPeripheral function switch register 2

#define PWMG67_S 0x20 /IP_SW2.5

1

void main()

{
P_SW2 &= ~PWM67_S; /IPWM67_S=0 ( P1.6/PWM6, P1.7/PWMT7 )

1 P_SW2 |= PWMG67_S; /IPWM67_S=1 ( PO.7/PWM6_2, P0.6/PWM7_2)
while (1); /Iprogram end

}
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2. Assembler Listing

[ PWM(Pulse Width Modulation) */

I* */

[* --- STC MCU Limited. */

[* --- Exam Program that switch STC15W4K32S4 series PWM6/PWM?7 in serveral ports------------- */
[* --- Mobile: (86)13922805190 */
[* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC */
/*---- In Keil C development environment, select the Intel 8052 to compiling */
/*---- And only contain < reg51.h > as header file */
I* */

//suppose the frequency of test chip is 18.432MHz

#define FOSC  18432000L

1
P_SW2 EQU OBAH [[Peripheral function switch register 2
PWM67_S EQU  20H /IP_SW2.5
1
ORG 0000H
LIMP  MAIN /IReset entrance
1
ORG 0100H
MAIN:
MOV  SP, #3FH
ANL P_SW2, #NOT PWMG67_S /IPWM67_S=0 ( P1.6/PWM6, P1.7/PWMT )
I ORL P_SW2, #PWM67_S /IPWM67_S=1 ( P0.7/PWM6_2, P0.6/PWM7_2)
SIMP  $ /lprogram end
END
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1.11.4 Test Porgram that Switch SPI (C and ASM)

1.C Program Listing

I* */
[* --- STC MCU Limited. */
/* --- Exam Program that switch STC15W4K32S4 series SPI in serveral ports ----------------- */
[* --- Mobile: (86)13922805190 */
[* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC */
/*---- In Keil C development environment, select the Intel 8052 to compiling ------------=------ */
/*---- And only contain < reg51.h > as header file */
I* */

//suppose the frequency of test chip is 18.432MHz
#include "reg51.h"

#define FOSC 18432000L

Il
sfr P SW1 = 0xA2; [IPeripheral function switch register
#define SPI_SO 0x04 /IP_SW1.2
#define SPI_S1 0x08 /IP_SW1.3
Il
void main()
{
ACC = P_SW1;
ACC &= ~(SP1_SO | SP1_S1); //SP1_S0=0 SPI_S1=0
P_SW1 = ACC; //(P1.2/SS, P1.3/MOSI, P1.4/MISO, P1.5/SCLK)
I ACC = P_SW1;
I ACC &= ~(SPI1_SO | SPI1_S1); //SPI_S0=1 SPI_S1=0
I ACC |= SP1_S0; //(P2.4/SS_2, P2.3/MOSI_2, P2.2/MISO_2, P2.1/SCLK_2)
I P_SW1 = ACC;
I
I ACC = P_SW1;
I ACC &= ~(SP1_SO | SP1_S1); //SP1_S0=0 SPI_S1=1
I ACC = SPI_S1; //(P5.4/SS_3, P4.0/MOSI_3, P4.1/MISO_3, P4.3/SCLK_3)
I P_SW1 = ACC;
while (1); /lprogram end
}
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2. Assembler Listing

I* */
[* --- STC MCU Limited. */
/* --- Exam Program that switch STC15W4K32S4 series SPI in serveral ports ----------------- */
[* --- Mobile: (86)13922805190 */
[* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC */
/*---- In Keil C development environment, select the Intel 8052 to compiling ------------------- */
/*---- And only contain < reg51.h > as header file */
I* */

//suppose the frequency of test chip is 18.432MHz

#define FOSC  18432000L

Il
P SW1 EQU 0A2H [[Peripheral function switch register
SPI_SO EQU 04H /IP_SW1.2
SPI_S1 EQU 08H /IP_SW1.3
Il
ORG 0000H
LIMP  MAIN
Il
ORG 0100H
MAIN:
MOV SR, #3FH
MOV A, P_SwW1
ANL A, #OF3H //SP1_S0=0 SPI_S1=0
MOV  P_SWi1, A //(P1.2/SS, P1.3/MOSI, P1.4/MISO, P1.5/SCLK)
I MOV A, P_SwW1
I ANL A, #OF3H //SPI_S0=1 SPI_S1=0
I ORL A, #SP1_S0 //(P2.4/SS_2, P2.3/MOSI_2, P2.2/MISO_2, P2.1/SCLK_2)
I MOV  P_SWi1, A
I
I MOV A, P_SwW1
I ANL A, #OF3H /ISP1_S0=0 SPI_S1=1
I ORL A, #SP1_S1 //(P5.4/SS_3, P4.0/MOSI_3, P4.1/MISO_3, P4.3/SCLK_3)
I MOV  P_SWi1, A
SIMP  $ //program end
END

Nantong Guoxin Micro-Electronics Co. Ltd. Switchboard: 0513-5501 2928/ 2929/ 2966 Fax: 0513-5501 2969/ 2956/ 2947 187



STC15F2K60S2 series MCU Manual ~ www.GXWMCU.com  Temporary Technical Adviser:(86)13922829991  Tel of R&D Adviser:(86)13922805190

1.11.5 Test Porgram that Switch UARTL1 (C and ASM)
1.C Program Listing

I* */
[*--- STC MCU Limited. */
/* --- Exam Program that switch STC15W4K32S4 series UARTL in serveral ports ------------ */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC */
/*---- In Keil C development environment, select the Intel 8052 to compiling ------------------- */
[*---- And only contain < reg51.h > as header file */
I* */

//suppose the frequency of test chip is 18.432MHz
#include "reg51.h"

#define FOSC 18432000L

Il
sfr P_SW1 = 0xA2; /IPeripheral function switch register
#define S1_SO 0x40 /IP_SW1.6
#define S1_S1  0x80 /IP_SW1.7
Il
void main()
{
ACC = P_SWi1;
ACC &= ~(S1_S0|S1_S1); //S1_S0=0S1_S1=0
P_SW1 = ACC,; /[(P3.0/RXD, P3.1/TxD)
1 ACC = P_SWi1;
1 ACC &= ~(S1_S0|S1_S1); //S1_S0=1S1_S1=0
1 ACC |= S1_SO0; /[(P3.6/RXD_2, P3.7/TxD_2)
1 P_SW1 = ACC,;
1
1 ACC = P_SWi;
1 ACC &= ~(S1_S0|S1_S1); //S1_S0=0S1_S1=1
1 ACC = S1 S1; /I(P1.6/RXxD_3, P1.7/TxD_3)
1 P_SW1 = ACC,;
while (1); /lprogram end
}
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2. Assembler Listing

I* */
[* --- STC MCU Limited. */
/* --- Exam Program that switch STC15W4K32S4 series UARTL in serveral ports ------------ */
[* --- Mobile: (86)13922805190 */
[* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC */
/*---- In Keil C development environment, select the Intel 8052 to compiling ------------------- */
/*---- And only contain < reg51.h > as header file */
I* */

//suppose the frequency of test chip is 18.432MHz

#define FOSC 18432000L

I
PSW1I EQU  0A2H
S1.S0 EQU  40H /IP_SW1.6
S1Sl1 EQU  80H IIP_SW1.7
I
ORG  0000H
LIMP ~ MAIN
I
ORG  0100H
MAIN:
MOV  SP, #3FH
MOV A, P SW1
ANL A, #03FH
MOV P SW1, A
I MOV A, P SW1
I ANL A, #03FH
I ORL A, #S1_S0O
I MOV P SW1, A
I
I MOV A, P SW1
I ANL A, #03FH
I ORL A, #S1 S1
I MOV P SW1, A
SIMP  $
END

[IPeripheral function switch register

//S1_S0=0S1_S1=0
//(P3.0/RXD, P3.1/TXD)

//S1_S0=1S1_S1=0
/I(P3.6/RXD_2, P3.7/TxD_2)

//S1_S0=0S1_S1=1
//(P1.6/RXD_3, P1.7/TxD_3)

/lprogram end

Nantong Guoxin Micro-Electronics Co. Ltd.

Switchboard: 0513-5501 2928/ 2929/ 2966 Fax: 0513-5501 2969/ 2956/ 2947

189



STC15F2K60S2 series MCU Manual ~ www.GXWMCU.com  Temporary Technical Adviser:(86)13922829991  Tel of R&D Adviser:(86)13922805190

1.11.6 Test Porgram that Switch UART2 (C and ASM)

1.C Program Listing

I* */
/*--- STC MCU Limited. */
/* --- Exam Program that switch STC15W4K32S4 series UART2 in serveral ports ------------- */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC */
/*---- In Keil C development environment, select the Intel 8052 to compiling ------------------- */
/*---- And only contain < reg51.h > as header file */
I* */

//suppose the frequency of test chip is 18.432MHz
#include "reg51.h"

#define FOSC 18432000L

I
sfr P_SW2 = OxBA, /IPeripheral function switch register
#define S2_S 0x01 /IP_SW2.0
1
void main()
P_SW2 &= ~S2_S; //S2_S0=0 (P1.0/RxD2, P1.1/TxD2)
1 P_SW2 |= S2_S; X //S2_S0=1 (P4.6/RxD2_2, P4.7/TxD2_2)
) while (1); /lprogram end
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2. Assembler Listing

I* */
[* --- STC MCU Limited. */
/* --- Exam Program that switch STC15W4K32S4 series UART2 in serveral ports ------------- */
[* --- Mobile: (86)13922805190 */
[* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC */
/*---- In Keil C development environment, select the Intel 8052 to compiling ------------------- */
/*---- And only contain < reg51.h > as header file */
I* */

//suppose the frequency of test chip is 18.432MHz

#define FOSC  18432000L

Il
P_SW2 EQU 0BAH [IPeripheral function switch register
S2_S EQU 01H /IP_SW2.0
Il
ORG 0000H
LIMP - MAIN
Il
ORG 0100H
MAIN:
MOV  SP, #3FH
ANL P_SW2, #NOT S2_S //S2_S0=0 (P1.0/RxD2, P1.1/TxD2)
1 ORL P_SW2, #S2_S //S2_S0=1 (P4.6/RxD2_2, P4.7/TxD2_2)
SIMP  $ /Iprogram end
END
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1.11.7 Test Porgram that Switch UART3 (C and ASM)

1.C Program Listing

* */
/*--- STC MCU Limited. */
[* --- Exam Program that switch STC15W4K32S4 series UART3 in serveral ports ------------- */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC */
/*---- In Keil C development environment, select the Intel 8052 to compiling ------------------- */
/*---- And only contain < reg51.h > as header file */
* */

//suppose the frequency of test chip is 18.432MHz
#include "reg51.h"

#define FOSC  18432000L

I
sfr P_SW2 = OXBA, /IPeripheral function switch register
#define S3_S 0x02 /IP_SW2.1
I
void main()
{
P_SW2 &= ~S3_S; //S3_S0=0 (P0.0/RxD3, P0.1/TxD3)
1 P_SW2 |= S3_S; //S3_S0=1 (P5.0/RxD3_2, P5.1/TxD3_2)
) while (1); /lprogram end
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2. Assembler Listing

I* */
[*--- STC MCU Limited. */
/* --- Exam Program that switch STC15W4K32S4 series UART3 in serveral ports ------------- */
[* --- Mobile: (86)13922805190 */
[* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC */
/*---- In Keil C development environment, select the Intel 8052 to compiling ------------------- */
/*---- And only contain < reg51.h > as header file */
I* */

//suppose the frequency of test chip is 18.432MHz

#define FOSC  18432000L

Il
P_SW2 EQU 0BAH /IPeripheral function switch register
S3_S EQU 02H /IP_SW2.1
Il
ORG 0000H
LIMP  MAIN
Il
ORG 0100H
MAIN:
MOV  SP, #3FH
ANL P_SW2, #NOT S3_S //S3_S0=0 (P0.0/RxD3, P0.1/TxD3)
I ORL P_SW2, #S3_S //S3_S0=1 (P5.0/RxD3_2, P5.1/TxD3_2)
SIMP  $ /Iprogram end
END
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1.11.8 Test Porgram that Switch UART4 (C and ASM)

1.C Program Listing

I* */
/*--- STC MCU Limited. */
/* --- Exam Program that switch STC15W4K32S4 series UART4 in serveral ports ------------- */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC */
/*---- In Keil C development environment, select the Intel 8052 to compiling ------------------- */
/*---- And only contain < reg51.h > as header file */
I* */

//suppose the frequency of test chip is 18.432MHz
#include "reg51.h"

#define FOSC  18432000L

1
sfr P_SW2 = OxBA, /[Peripheral function switch register
#define S4_S 0x04 /IP_SW2.2
1
void main()
{
P_SW2 &= ~S4_S; //S4_S0=0 (P0.2/RxD4, P0.3/TxD4)
1 P_SW2 |= S4_S; //S4_S0=1 (P5.2/RxD4_2, P5.3/TxD4_2)
) while (1); //program end
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2. Assembler Listing

* */
/*--- STC MCU Limited. */
[* --- Exam Program that switch STC15W4K32S4 series UART4 in serveral ports ------------- */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
/* If you want to use the program or the program referenced in the */
[I* article, please specify in which data and procedures from STC */
/*---- In Keil C development environment, select the Intel 8052 to compiling ------------------- */
/*---- And only contain < reg51.h > as header file */
* */

//suppose the frequency of test chip is 18.432MHz

#define FOSC  18432000L

1
P_SW2 EQU 0BAH /[Peripheral function switch register
S4_S0 EQU 04H /IP_SW2.2
1
ORG 0000H
LIMP  MAIN
1
ORG 0100H
MAIN:
MOV  SP, #3FH
ANL P_SW2, #NOT S4_S //S4_S0=0 (P0.2/RxD4, P0.3/TxD4)
1 ORL P_SW2, #S4_S //S4_S0=1 (P5.2/RxD4_2, P5.3/TxD4_2)
SIMP  $ /program end
END
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1.12 Global Unique Identification Number (ID)

The latest generation of STC MCU ----STC15 series MCU all have a global unique identification number (ID) when out of
factory. The global unique ID number is located in the last 7 bytes units of program memory in the latest STC15 series MCU,
which can not be modified. But the all program area of IAP15 series MCU, which is open to user, can be modified. That using
STC15 series MCU and its EEPROM function which began to use from the starting address 0000H can effectively eliminate the
attack to global unique 1D when STC15 series MCU is protected by global unique ID.

In addition to the program memory of the last 7 bytes units store the only global 1D, the content of internal RAM units F1H ~
F7H(for STC15F101W series and STC15W10x series MCU is the internal RAM units 71H ~ 77H) also is the global unique ID
number. User can use “MOV @RIi” instruction read RAM unit F1~F7 to get the ID number after power on. If users need to the
unique identification number to encrypt their procedures, detecting the procedures not be illegally modified should be done first.
preventing the decryption to modification program, bypassing the judgment to global unique ID number .

Recommend to use the program memory of the last 7 bytes of global unique ID, instead of using the internal RAM units F1H -
F7H (or internal RAM uints 71H - 77H) global unique ID number. Because the program memory of the last 7 bytes of a global
unique 1D number is more than difficult to attack than the internal RAM units F1H - F7H (or internal units RAM 71H - 77H).

/[The following example program written by C language is to read internal ID number from RAM or Program
Memory.

1.C Program Listing

I* */
[*--- STC MCU Limited. */
/* --- Exam Program that read internal 1D number */
[* --- Mobile: (86)13922805190 */
[* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC */
/*---- In Keil C development environment, select the Intel 8052 to compiling ------------------- */
/*---- And only contain < reg51.h > as header file */
I* */

//suppose the frequency of test chip is 18.432MHz

#include "reg51.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;

#define URMD 0 //0: Timer 2 as Baud Rate Generator
/[1:Timerl in mode 0 (16-bit auto-reload mode) as Baud Rate Generator
/[2:Timerl in mode 2 (8-bit auto-reload mode) as Baud Rate Generator
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sfr T2H =
sfr T2L =
sfr AUXR =

#define ID_ADDR_RAM

0xd6;
0xd7;

0x8e;

0xf1

//High 8 bit of Timer 2
/ILow 8 bit of Timer 2

//Auxiliary Register

/11D number be stored in RAM location OF1H

/1D number be stored in the last 7 bytes of program memory

I#define ID_ADDR_ROM
I#define ID_ADDR_ROM

I#define ID_ADDR_ROM
I#define ID_ADDR_ROM

I#define ID_ADDR_ROM
I#define ID_ADDR_ROM

I#define ID_ADDR_ROM
I#define ID_ADDR_ROM
I#define ID_ADDR_ROM

I#define ID_ADDR_ROM
I#define ID_ADDR_ROM
I#define ID_ADDR_ROM
I#define ID_ADDR_ROM
I#define ID_ADDR_ROM
I#define ID_ADDR_ROM
I#define ID_ADDR_ROM
I#define ID_ADDR_ROM
#define ID_ADDR_ROM

1

0x03f9
0x07f9

0x0bf9
0x0ff9

0x13f9
0x1ff9

0x2719
0x2ff9
0x3ff9

0x4ff9
0x5ff9
0x6ff9
0x7ff9
0x9ff9
0xbff9
0xcff9
0xdff9
0xeff9

void InitUart();
void SendUart(BYTE dat);

1

void main()

{
BYTE idata
BYTE code
BYTE i
InitUart();

*iptr;
*cptr;

/11K MCU (eg. STC15F201EA, STC15F101EA)
/12K MCU (eg. STC15F402AD,
/ISTC15F202EA, STCI5F102EA)

/13K MCU(eg. STC15F203EA, STC15F103EA)
/14K MCU(eg. STC15F404AD, STC15F204EA,
/ISTC15F104EA)

//5K MCU(eg. STC15F206EA, STC15F106EA)
/18K MCU(eg. STC15F2K08S2, STC15F1KO08AD,
/ISTC15F408AD)

/110K MCU(eg. STC15F410AD)

/112K MCU(eg. STC15WA401AS)

/116K MCU(eg. STC15F2K16S2,
/ISTC15F1K16AD)

/120K MCU(eg. STC15F2K20S2, STC15F1K20AD)
/124K MCU (eg. STC15F1K24AD)

/128K MCU(eg. STC15F1K28AD)

/132K MCU(eg. STC15F2K32S2)

/140K MCU(eg. STC15F2K40S2)

/148K MCU(eg. STC15F2K48S2)

/152K MCU(eg. STC15F2K5252)

/156K MCU(eg. STC15F2K56S2)

/160K MCU(eg. STC15W4K3254)

/linitialize serial port
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iptr = ID_ADDR_RAM;
for (i=0; i<7; i++)
{

SendUart(*iptr++);
}
cptr = ID_ADDR_ROM:
for (i=0; i<7; i++)

{
SendUart(*cptr++);
}
while (1);
}
/*
Initialize serial port
*/
void InitUart()
{
SCON = 0x5a;
#if URMD == 0
T2L = 0xd8;
T2H = Oxff;
AUXR = 0x14;
AUXR |= 0x01;
#elif URMD == 1
AUXR = 0x40;
TMOD = 0x00;
TL1 = 0xd8;
TH1 = Oxff;
TR1 = 1;
#else
TMOD = 0x20;
AUXR = 0x40;
TH1 = TL1 = Oxfb;
TR1 = 1;
#endif
}
/*
Send serial port data
*/
void SendUart(BYTE dat)
while (ITI);
TI=0;
SBUF = dat;

}

/Iread 1D number from RAM
Ilread 7 bytes

//send ID number to serial port

/lread ID number from program memory
Ilread 7 bytes

//send ID number to serial port

//program end

/IUART1 in 8-bit variable baud rate mode

//Set the auto-reload parameter

/1115200 bps(65536-18432000/4/115200)
/IT2 in 1T mode, strat up Timer 2

/[Timer 2 as baud-rate Generator of UART1

/IT1in 1T mode

/[Timerl in mode 0(16-bit auto-reload mode
//Set the auto-reload parameter

//115200 bps(65536-18432000/4/115200)
[/strat up Timer 1

/[Timerl in mode 2 (8-bit auto-reload mode)

/IT1in 1T mode
11115200 bps(256 - 18432000/32/115200)

/Iwait to finish transmitting

//Send serial port data
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2. Assembler Listing

/*

[*--- STC MCU Limited.
/* --- Exam Program that read internal 1D number
[* --- Mobile: (86)13922805190
[* --- Fax: 86-755-82905966
[* --- Tel: 86-755-82948412
/* --- Web: www.STCMCU.com
/* If you want to use the program or the program referenced in the
/* article, please specify in which data and procedures from STC

/*---- In Keil C development environment, select the Intel 8052 to compiling
/*---- And only contain < reg51.h > as header file

/*

*/
*/

*/
*/

*/
*/

*/

*/

*/

//suppose the frequency of test chip is 18.432MHz

#define

T2H
T2L
AUXR
1

URMD 0

DATA 0D6H
DATA 0D7H
DATA  08EH

#define

[l#define
/I#define

/I#define
/I#define

[l#define
/I#define

/I#define
/I#define
[l#define
[l#define
/I#define
/I#define
/I#define
/I#define
[l#define
[l#define
/I#define
#define

ID_ADDR_RAM

ID_ADDR_ROM
ID_ADDR_ROM

ID_ADDR_ROM
ID_ADDR_ROM

ID_ADDR_ROM
ID_ADDR_ROM

ID_ADDR_ROM
ID_ADDR_ROM
ID_ADDR_ROM
ID_ADDR_ROM
ID_ADDR_ROM
ID_ADDR_ROM
ID_ADDR_ROM
ID_ADDR_ROM
ID_ADDR_ROM
ID_ADDR_ROM
ID_ADDR_ROM
ID_ADDR_ROM

0xfl

0x03f9
0x07f9

0x0bf9
0x0ff9

0x13f9
0x1ff9

0x27f9
0x2ff9
0x3ff9
0x4ff9
0x5ff9
0x6ff9
0x7ff9
0x9ff9
0xbff9
0xcff9
0xdff9
0xeff9

/10: Timer 2 as Baud Rate Generator

//1:Timerl in mode 0 (16-bit auto-reload mode) as Baud Rate Generator
//2:Timerl in mode 2 (8-bit auto-reload mode) as Baud Rate Generator

//High 8 bit of Timer 2
/ILow 8 bit of Timer 2
/lAuxiliary Register

//1D number be stored in RAM location OF1H
/1D number be stored in the last 7 bytes of program memory

/11K MCU(eg. STC15F201EA, STC15F101EA)
/12K MCU(eg. STC15F402AD, STC15F202EA,

/I STC15F102EA)

/13K MCU(eg. STC15F203EA, STC15F103EA)
/14K MCU(eg. STC15F404AD, STC15F204EA,
/ISTC15F104EA)

//5K MCU(eg. STC15F206EA, STC15F106EA)
/18K MCU(eg. STC15F2K08S2, STC15F1KO08AD,
/ISTC15F408AD)

/110K MCU(eg.
112K MCU(eg.
/116K MCU(eg.
/120K MCU(eg.
124K MCU(eg.
/128K MCU(eg.
1132K MCU(eg.
/140K MCU(eg.
/148K MCU(eg.
1/52K MCU(eg.
//56K MCU(eg.
//60K MCU(eg.

STC15F410AD)
STC15WA401AS)
STC15F2K16S2,STC15F1K16AD)
STC15F2K20S2)
STC15F1K24AD)
STCI15F1K28AD)
STC15F2K3252)

STC15F2K40S2)

STC15F2K48S2)

STC15F2K5252)

STC15F2K56S2)
STC15W4K32S4)
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1
ORG 0000H
LIMP  MAIN
1
ORG 0100H
MAIN:
MOV  SP, #3FH
LCALL INIT_UART
MOV RO, #ID_ADDR_RAM
MOV R1, #7
NEXT1:
MOV A, @RO
LCALL SEND_UART
INC RO
DINZ R1, NEXT1
MOV DPTR, #ID_ADDR_ROM
MOV R1, #7
NEXT2:
CLR A
MOVC A, @A+DPTR
LCALL SEND_UART
INC DPTR
DINZ R1, NEXT2
SIMP  $
/*

Initialize serial port

*/

INIT_UART:

#if

MOV  SCON, #5AH
URMD ==

MOV  T2L, #0D8H
MOV  T2H, #OFFH
MOV  AUXR, #14H
ORL AUXR, #01H

[llfinitialize serial port

/Iread 1D number from RAM
/lread 7 bytes

//send 1D number to serial port

/Iread 1D number from program memory
/lread 7 bytes

/Isend 1D number to serial port

/Iprogram end

//TUART1 in 8-bit variable baud rate mode

//Set the auto-reload value (65536-18432000/4/115200)

/IT2 in 1T mode, strat up Timer 2
/[Timer 2 as baud-rate Generator of UART1

200
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#elif URMD ==
MOV  AUXR,
MOV  TMOD,
MOV  TL1,
MOV  THI,
SETB TR1
#else
MOV  TMOD,
MOV  AUXR,
MOV  TL1,
MOV  THI,
SETB TR1
#endif
RET
/*

Send serial port data

*/

SEND_UART:
JNB
CLR
MOV
RET

END

TI,
Tl
SBUF,

#40H
#00H
#0D8H

H#OFFH

#20H
#40H
#0FBH
#0FBH

$

A

/IT1in 1T mode
/[Timerl in mode 0(16-bit auto-reload mode)

//Set the auto-reload value
//(65536-18432000/4/115200)

/Istrat up Timer 1

/[Timerl in mode 2 (8-bit auto-reload mode)

/IT1in 1T mode

/1115200 bps(256 - 18432000/32/115200)

/Iwait to finish transmitting

//Send serial port data
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Chapter 2 Clock, Reset and Power Management
2.1 Clock

Except STC15F101W, STC15W10x, STC15W201S, STC15W404S and STC15W1K16S series MCU, the other STC15 series
MCU all have two clock sources: internal high precise R/C clock and external clock (external input clock or external crystal
oscillator). STC15F101W, STC15W10x, STC15W201S, STC15W404S and STC15W1K16S series without external clock only
have internal high precise R/C clock. linternal high-precise R/C clock(+0.3%), 1% temperature drift(-40°C~+85°C) while +
0.6% in normal temperature (-20°C~+65C).

The clock sources of STC15 series MCU are summarized as shown in the following table.

Clock Sources Inoternal high-precise R/Coclock(iaos%),_ external clock
MCU Type ii 01.6/:’)/: e”r1n gg:?,gﬁfgg[:&ri (TZ%EZCCJ +v(\5121:§:) (external input clock or external crystal oscillator)
STC15F101W series N
STC15W10x series N
STC15W201S series N
STC15F408AD series N
STC15WA401AS series N
STC15WA404S series N
STC15F1K16S series N
STC15F2K60S2 series N N
STC15WA4K3254 series \/ y

' means the corresponding series MCU have the corresponding clock source.

2.1.1 On-Chip Configurable Clock

S STC-ISP (VE.68) (Sales: 0513-550125928) Webmwwow.S

MCu T}-pe[STCISFZKEuDSZ vl Pins|dute =

COM Eort|COML ~ || Sean |

Min Baud|Z2400 - Max Baud | 115200 -
hddress

UxDDEIEI [F]Clear code buffer Open Code File
Select system clock source(Internal R/C clock or

0z0000  [VIClear EEFROM buffer |Open EEFROM File| External clock)

HY Optien inf—Line Dowrd oad (UT) |Encrﬂ:tior PH I /Choice: Select the internal R/C clock
No-Choice: Select the external clock

A

|| Select system clock source (External fInte [

@ frequency

.__] Uszing fast download mode
I:i Hext time can program only when F3.2 & F3

Select the frequency of internal high precise R/C
clock that the user program is running next time.
The frequency also can be input directly.

Input range:5MHz ~ 35MHz
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2.1.2 Divider for System Clock

A clock divider(CLK_DIV) is designed to slow down the operation speed of STC15F2K60S2 series MCU, to
save the operating power dynamically. User can slow down the MCU by means of writing a non-zero value to
the CLKS[2:0] bits in the CLK_DIV register. This feature is especially useful to save power consumption in idle
mode as long as the user changes the CLKS[2:0] to a non-zero value before entering the idle mode.

Clock Division Register CLK_DIV (PCON2):

SFR Name | SFR Address bit B7 B6 B5 B4 B3 B2 Bl BO
%(P;((Sﬁlz\)/ 97H name | MCKO_S1 [ MCKO_SO [ADRJ| Tx_Rx | MCLKO_2 | CLKS2 | CLKS1 | CLKSO
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.

Master Clock

(Master clock can either be
internal R/C clock or the external
input clock or the external crystal

oscillator)

Ao 000
001

010

011 System Clock (SYSclk)
(To CPU and other peripheralg)

100

101

(2]
SN

- |- - " n
w =

110

+128 11

7
CLKS2,CLKS1,CLKSO

Clock Structure
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SFR Name | SFR Address | bit B7 B6 B5 B4 B3 B2 B1 BO
?Ii_gaz;\)/ 97H name | MCKO_S1 [ MCKO_S0 | ADRJ [ Tx_Rx | MCLKO_2 | CLKS2 | CLKS1 | CLKSO

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.

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.

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.

ADRJ: the adjustment bit of ADC result
0: ADC_RES[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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2.1.3 Programmable Clock Output (or as Frequency Divider)

STC15 series MCU have six channel programmable clock outputs (such as STC15W4K32S4 series), at most.
They are Master clock output MCLKO/P5.4, Timer 0 programmable clock output TOCLKO/P3.5, Timer 1
programmable clock output TLICLKO/P3.4, Timer 2 programmable clock output T2CLKO/P3.0, Timer 3
programmable clock output T3CLKO/P0.4, Timer 4 programmable clock output TACLKO/PO0.6. The speed of
external programmable clock output is also not more than 13.5MHz, because the output speed of 1/0O port of

STC15 series MCU is not more than 13.5MHz.

The programmable clock output types of STC15 series MCU are summarized as shown in the following table.

Programmable
clock

MCU Type Qutput

Master clock
output
(MCLKO/P5.4)

Timer 0
clock output
(TOCLKO/P3.5)

Timer 0 clock
output
(T1CLKO/P3.4)

Timer 0 clock
output
(T2CLKO/P3.0)

Timer 0 clock
output
(T3CLKO/P0.4)

Timer 0 clock
output
(T4CLKO/PO0.6)

STC15F101W series

Master clock
output of this
seies is on
MCLKO/P3.4

STC15W10x series

Master clock
output of this
seies is on
MCLKO/P3.4

STC15W201S series

\/

STC15F408AD series

\/

< | <]

e

STC15W401AS series

\/

(In addition, the
master clock output
of this series also
could be set on
MCLKO_2/P1.6)

STC15W404S series

\/

(In addition, the
master clock output
of this series also
could be set on
MCLKO_2/P1.6)

ISTC15F1K16S series

\/

(In addition, the
master clock
output of this series
also could be set
on MCLKO_2/
XTAL2/P1.6)

STC15F2K60S2 series

\/

STC15W4K32S4 series

\/

(In addition, the
master clock
output of this series
also could be set
on MCLKO_2/

XTAL2/P1.6)

\ means the corresponding series MCU have the corresponding programmable clock output.
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2.1.3.1 Special Function Registers Related to Programmable Clock Output

Bit Address and Symbol Value after Power-
MSB LSB on or Reset

AUXR Auxiliary register 8EH T0x12| Tix12 | UART_MOx6 |T2R| T2 CIT | T2x12 |EXTRAM | S1ST2 0000 0001B

External Interrupt
enable and Clock | 8FH [Ex4|Exs|Ex2] - [TocLKO] T1CLKO [TOCLKO| X000 x000B
output register

CLK_DIV Clock Division
(PCON2) register
Timer 4 and Timer

TaTaM | S eregister | D T4R[T4_C/T|Tax12[T4CLKO[T3R|T3_C/T|Tax12{T3cLKO| 0000 0000B

Symbol Description  |Address

INT_CLKO
AUXR2

97H  [mcko_simcko_sifabrifTx_RMcLko_2JcLksz|cLksicLkso] 0000 0000B

The satement (used in C language) of Special function registers INT_CLKO/AUXR/CLK_DIV/T4T3M:

sfr INT_CLKO = O0x8F; /[The address statement of special function register INT_CLKO
sfr AUXR = Ox8E; /IThe address statement of Special function register AUXR

sfr CLK_DIV = 0x97; /[The address statement of Special function register CLK_DIV
sfr T4T3M = 0xD1, /[The address statement of Special function register T4AT3M

The satement (used in Assembly language) of Special function registers INT_CLKO/AUXR/CLK_DIV/T4T3M:

INT_CLKO EQU 8FH ;The address statement of special function register INT_CLKO
AUXR EQU 8EH ;The address statement of Special function register AUXR
CLK_DIV EQU 97H ;The address statement of Special function register CLK_DIV
T4T3M EQU D1H ;The address statement of Special function register T4T3M
1. CLK_DIV (PCONZ2) : Clock Division register(Non bit addressable)
SFR Name | SFR Address | bit B7 B6 B5 B4 B3 B2 B1 BO
%555'5 97H name | MCKO_S1 | MCKO_s0 | ADRI| Tx Rx| MCLKO 2 | cLKsS?2 | cLKs1 | cLKS0
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.

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.
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1. CLK_DIV (PCON2) : Clock Division register(Non bit addressable)

SFR Name | SFR Address bit B7 B6 B5 B4 B3 B2 [=X8 BO
%cl:(ézlz\)/ 97H name | MCKO_S1 | MCKO_SO0 | ADRJ| Tx_Rx | MCLKO_2 [ CLKS2 | CLKS1 [ CLKS0

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, 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.

2. INT_CLKO (AUXR?2) : External Interrupt Enable and Clock Output register

SFR Name | SFR Address | bit B7 B6 B5 B4 B3 B2 Bl BO
INAI’L_JS(I&P;O 8FH name EX4 EX3 EX2 - T2CLKO|T1CLKO|TOCLKO

BO - TOCLKO : Whether is P3.5/T1 configured for Timer 0(T0) programmable clock output TOCLKO or not.

1, P3.5/T1 is configured for Timer0 programmable clock output TOCLKO, the clock output frequency = TO overflow/2
If Timer/Counter 0 in mode 0 (16 bit auto-reloadable mode),
and if C/T = 0, namely Timer/Counter 0 count on the internal system clock,

When TO in 1T mode (AUXR.7/T0x12=1), the output frequency = (SYSclk)/(65536-[RL_THO, RL_TL0])/2
When TO in 12T mode (AUXR.7/T0x12=0), the output frequency = (SYSclk) /12/ (65536-[RL_THO, RL_TL0])/2

and if C/T = 1, namely Timer/Counter 0 count on the external pulse input from P3.4/T0,

the output frequency = (TO_Pin_CLK) / (65536-[RL_THO, RL_TLO])/2
If Timer/Counter 0 in mode 2 (8 bit auto-reloadable mode),

and ifCT =0, namely Timer/Counter 0 count on the internal system clock,
When TO in 1T mode(AUXR.7/T0x12=1), the output frequency = (SYSclk) / (256-THO0) / 2
When TO in 12T mode(AUXR.7/T0x12=0), the output frequency = (SYSclk) / 12 / (256-THO) / 2

and if C/T = 1, namely Timer/Counter 0 count on the external pulse input from P3.4/T0,
the output frequency = (TO_Pin_CLK) / (256-THO) / 2

0, P3.5/T1 is not configure for Timer 0 programmable clock output TOCLKO
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2. INT_CLKO (AUXR?2) : External Interrupt Enable and Clock Output register

SFR Name | SFR Address bit B7 B6 B5 B4 B3 B2 Bl BO
IN;GE:(I&I;O 8FH name EX4 EX3 EX2 - T2CLKO|T1CLKO|TOCLKO

B1 - TICLKO : Whether is P3.4/TO configured for Timer 1(T1) programmable clock output TICLKO or not.
1, P3.4/T0 is configured for Timerl programmable clock output TICLKO, the clock output frequency = T1 overflow/2
If Timer/Counter 1 in mode 1 (16 bit auto-reloadable mode),
and if C/T = 0, namely Timer/Counter 1 count on the internal system clock,

When T1 in 1T mode (AUXR.6/T1x12=1), the output frequency = (SY Sclk)/(65536-[RL_TH1, RL_TL1])/2
When T1 in 12T mode (AUXR.6/T1x12=0), the output frequency = (SYSclk) /12/ (65536-[RL_TH1, RL_TL1])/2

and if C/T = 1, namely Timer/Counter 1 count on the external pulse input from P3.5/T1,
the output frequency = (T1_Pin_CLK) / (65536-[RL_TH1, RL_TL1])/2
If Timer/Counter 1 in mode 2 (8 bit auto-reloadable mode),
and if C/T = 0, namely Timer/Counter 1 count on the internal system clock,
When T1 in 1T mode(AUXR.6/T1x12=1), the output frequency = (SYSclk) / (256-TH1) / 2
When T1 in 12T mode(AUXR.6/T1x12=0), the output frequency = (SYSclk) / 12 / (256-TH1) / 2

and if C/T = 1, namely Timer/Counter 1 count on the external pulse input from P3.5/T1,
the output frequency = (T1_Pin_CLK) / (256-TH1) / 2
0, P3.4/T0 is not configure for Timer 1 programmable clock output TICLKO

B2 - T2CLKO : Whether is P3.0 configured for Timer 2(T2) programmable clock output T2CLKO or not.
1, P3.0 is configured for Timer2 programmable clock output T2CLKO, the clock output frequency = T2 overflow/2

If T2_ C/T = 0, namely Timer/Counter 2 count on the internal system clock,
When T2 in 1T mode (AUXR.2/T2x12=1), the output frequency = (SYSclk)/(65536-[RL_TH2, RL_TL2])/2
When T2 in 12T mode (AUXR.2/T2x12=0), the output frequency = (SYSclk) /12/ (65536-[RL_TH2, RL_TL2])/2

If T2_C/T = 1, namely Timer/Counter 2 count on the external pulse input from P3.1/T2,
the output frequency = (T2_Pin_CLK) / (65536-[RL_TH2, RL_TL2])/2

0, P3.0 is not configure for Timer 2 programmable clock output T2CLKO

B4 - EX2 : Enable bit of External Interrupt 2(INT2 )
B5 - EX3 : Enable bit of External Interrupt 3(INT3)
B6 - EX4 : Enable bit of External Interrupt 4(INT4 )

3. AUXR : Auxiliary register (Address:8EH, Non bit-addressable)

SFR name | Address| bit B7 B6 B5 B4 B3 B2 B1 BO
AUXR 8EH | name | TOx12 | T1x12 | UART_MOx6 | T2R | T2 C/T | T2x12 | EXTRAM | S1ST2

B7 - TOx12 : Timer 0 clock source bit.
0 : The clock source of Timer 0 is SYSclk/12. It will compatible to the traditional 8051 MCU
1 : The clock source of Timer 0 is SYSclk/1. It will drive the TO faster than a traditional 8051 MCU

B6 - T1x12 : Timer 1 clock source bit.

0 : The clock source of Timer 1 is SYSclk/12. It will compatible to the traditional 8051 MCU

1 : The clock source of Timer 1 is SYSclk/1. It will drive the TO faster than a traditional 8051 MCU
If T1 is used as the baud-rate generator of UARTY, T1x12 will decide whether UART1 is 1T or 12T.
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3. AUXR : Auxiliary register (Address:8EH, Non bit-addressable)

SFR name | Address| bit B7 B6 B5 B4 B3 B2 B1 BO
AUXR 8EH | name | TOx12 | T1x12 | UART_MOx6 | T2R | T2 C/T | T2x12 |EXTRAM | S1ST2

B5 - UART_MOx6 : Baud rate select bit of UART1 while it is working under Mode-0
0 : The baud-rate of UART in mode 0 is SYSclk/12.
1 : The baud-rate of UART in mode 0 is SYSclk/2.

B4 - T2R: Timer 2 Run control bit
0 : notrun Timer 2;
1 : runTimer 2.

B3 - T2_C/T: Counter or timer 2 selector
0 : as Timer (namely count on internal system clock)
1 : as Counter (namely count on the external pulse input from T2/P3.1)

B2 - T2x12 : Timer 2 clock source bit.

0 : The clock source of Timer 2 is SYSclk/12.

1 : The clock source of Timer 2 is SYSclk/1.
If T2 is used as the baud-rate generator of UART1 or UART2, T1x12 will decide whether UART1 or UART2 is
1T or 12T.

B1 - EXTRAM : Internal / external RAM access control bit.
0 : On-chip auxiliary RAM is enabled.
1 : On-chip auxiliary RAM is always disabled.

BO - S1ST2 : the control bit that UART1 select Timer 2 as its baud-rate generator.
0 : Select Timer 1 as the baud-rate generator of UART1
1 : Select Timer 2 as the baud-rate generator of UART1. Timer 1 is released to use in other functions.

4. TAT3M : Timer 4 and Timer 3 Mode register (Non bit-addressable)

SFR name | Address| bit B7 B6 B5 B4 B3 B2 B1 BO
T4AT3M DIH |name| T4R T4_C/T T4x12 |T4CLKO| T3R T3_C/T T3x12 | T3CLKO

B7 - T4R: Timer 4 Run control bit
0 : notrun Timer 4;
1 : runTimer4.

B6 - T4_C/T: Counter or timer 4 selector
0 : as Timer (namely count on internal system clock)
1 : as Counter (namely count on the external pulse input from T4/P0.7)

B5 - T4x12 : Timer 4 clock source bit.
0 : The clock source of Timer 4 is SYSclk/12.
1 : The clock source of Timer 4 is SYSclk/1.
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4. TAT3M : Timer 4 and Timer 3 Mode register (Non bit-addressable)

SFR name |Address| bit B7 B6 B5 B4 B3 B2 B1 BO
T4T3M | DIH |name| T4R |T4 C/T| T4x12 |T4CLKO| T3R |T3_C/T| T3x12 | T3CLKO

B4 - TACLKO : Whether is P0.6 configured for Timer 4(T4) programmable clock output T4ACLKO or not.
1, P0.6 is configured for Timer 4 programmable clock output T4ACLKO, the clock output frequency = T4 overflow/2

If T4_ CIT = 0, namely Timer/Counter 4 count on the internal system clock,

When T4 in 1T mode (T4T3.5/T4x12=1), the output frequency = (SYSclk)/(65536-[RL_TH4, RL_TL4])/2
When T4 in 12T mode (T4T3.5/T4x12=0), the output frequency = (SYSclk) /12/ (65536-[RL_TH4, RL_TL4])/2

If T4_C/T = 1, namely Timer/Counter 4 count on the external pulse input from P0.7/T4,
the output frequency = (T4_Pin_CLK) / (65536-[RL_TH4, RL_TL4])/2
0, P0.6 is not configure for Timer 4 programmable clock output T4ACLKO

B3 - T3R: Timer 3 Run control bit
0 : notrun Timer 3;
1 : runTimer 3.

B2 - T3_C/T: Counter or timer 3 selector
0 : asTimer (namely count on internal system clock)
1 : as Counter (namely count on the external pulse input from T3/P0.5)

B1 - T3x12 : Timer 3 clock source bit.
0 : The clock source of Timer 3 is SYSclk/12.
1 : The clock source of Timer 3 is SYSclk/1.

B0 - T3CLKO : Whether is P0.4 configured for Timer 3(T3) programmable clock output T3CLKO or not.
1, P0.4 is configured for Timer 3 programmable clock output T3CLKO, the clock output frequency = T3 overflow / 2
IfT3 CT=0, namely Timer/Counter 3 count on the internal system clock,

When T3 in 1T mode (T4T3.1/T3x12=1), the output frequency = (SYSclk)/(65536-[RL_TH3, RL_TL3])/2
When T3 in 12T mode (T4T3.1/T3x12=0), the output frequency = (SYSclk) /12/ (65536-[RL_TH3, RL_TL3])/2

If T3_C/T = 1, namely Timer/Counter 3 count on the external pulse input from P0.5/T3,
the output frequency = (T3_Pin_CLK) / (65536-[RL_TH3, RL_TL3])/2
0, P0.4 is not configure for Timer 3 programmable clock output T3CLKO
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2.1.3.2 Master Clock Output and Demo Program(C and ASM)

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

CLK_DIV (PCON2) : Clock Division Register (Non bit-addressable)

SFR Name|SFR Address| bit B7 B6 B5 | B4 B3 B2 | BL | BO
CLK_DIV
(PCON2)

How to output clock by using MCLKO/P5.4 or MCLKO_2/XTAL2/P1.6.

97H name |MCKO_S1|MCKO_SO|ADRJ|Tx_Rx|MCLKO_2|CLKS2|CLKS1|CLKSO0

The clock output of MCLKO/P5.4 or MCLKO_2/XTALZ2/P1.6 is controlled by the bits MCKO_S1 and
MCKO_S0 of register CLK_DIV. MCLKO/P5.4 or MCLKO_2/XTAL2/P1.6 can be configured for master clcok
output whose frequency also can be choose by setting MCKO_S1 (CLK_DIV.7) and MCKO_S0 (CLK_DIV.6).

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

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.

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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the following is the demo program of Master clock output:
1. C Program Listing

I* */

/*--- STC MCU Limited. */

/* --- Exam Program of Master clock output */

/* --- Mobile: (86)13922805190 */

/* --- Fax: 86-755-82905966 */

[* --- Tel: 86-755-82948412 */

[* --- Web: www.STCMCU.com */

/* If you want to use the program or the program referenced in the */

[I* article, please specify in which data and procedures from STC */

/*---- In Keil C development environment, select the Intel 8052 to compiling ------------------- */

[*---- And only contain < reg51.h > as header file */

I* */

//suppose the frequency of test chip is 18.432MHz

#include "reg51.h"

typedef unsigned char BYTE;

typedef unsigned int WORD;

#define FOSC  18432000L

Il

sfr CLK_DIV = 0x97; //Clock divider register

Il

void main()

{
CLK_DIV = 0x40; //0100,0000 the output frequency of P5.4 is SYSclk

I CLK_DIV = 0x80; //1000,0000 the output frequency of P5.4 is SYSclk/2

I CLK_DIV = 0xC0; //1100,0000 the output frequency of P5.4 is SYSclk/4
while (1);

}

212 Nantong Guoxin Micro-Electronics Co. Ltd. Switchboard: 0513-5501 2928/ 2929/ 2966

Fax: 0513-5501 2969/ 2956/ 2947



STC15F2K60S2 series MCU Manual www.STCMCU.com

QQ of R&D:800003751  STC—the biggest design company of 8051 MCU in the world

2. Assembler Listing

I* */
/*--- STC MCU Limited. */
/* --- Exam Program of Master clock output */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC */
/*---- In Keil C development environment, select the Intel 8052 to compiling ------------------- */
/*---- And only contain < reg51.h > as header file */
I* */

//suppose the frequency of test chip is 18.432MHz

CLK_DIV DATA  097H

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 0100H
MAIN:
MOV SR, #3FH
MOV  CLK_DIV, #40H
1 MOV  CLK_DlV, #80H
1 MOV  CLK_DlV, #COH
SIMP  $
1
END

/IClock divider register

[linitial SP

//0100,0000 the output frequency of P5.4 is SYSclk
//1000,0000 the output frequency of P5.4 is SYSclk/2
//1100,0000 the output frequency of P5.4 is SY Sclk/4
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2.1.3.3 Timer 0 Programmable Clock Output and Demo Program(C and ASM)

How to output clock by using TOCLKO/P3.5.
The clock output of TOCLKO/P3.5 is controlled by the bit TOCLKO of register INT_CLKO (AUXR?2).

AUXR2.0 - TOCLKO : 1, enable clock output
0, disable clock output

The ouput clock frequency of TOCLKO is controlled by Timer 0. When it is used as programmable clcok output,
Timer 0 must work in mode 0 (16-bit auto-reload timer/counter) or mode 2(8-bit auto-reload timer/counter) and
don’t enable its interrupt to avoid CPU entering interrupt repeatly unless special circumstances.

INT_CLKO (AUXR?2) (Address:8FH)

When TOCLKO/INT_CLKO.0=1, P3.5/T1 is configured for Timer0O programmable clock output TOCLKO.
The clock output frequency = TO overflow/2
If Timer/Counter 0 in mode 0 (16 bit auto-reloadable mode),
and if CT =0, namely Timer/Counter 0 count on the internal system clock,
When TO in 1T mode (AUXR.7/T0x12=1), the output frequency = (SYSclk)/(65536-[RL_THO, RL_TL0])/2
When TO in 12T mode (AUXR.7/T0x12=0), the output frequency = (SYSclk) /12/ (65536-[RL_THO, RL_TLQ])/2
and if C/T = 1, namely Timer/Counter 0 count on the external pulse input from P3.4/T0,
the output frequency = (TO_Pin_CLK) / (65536-[RL_THO, RL_TLO])/2
RL_THO is the reloaded register of THO, RL_TLO is the reload register of TLO.

AUXR.7/T0x12=0

Interrupt

AUXR.7/TOx12=1 l Toggle
O THO yd
TO Pin : (8 bits) |_ ; >{ TOCLKO

P3.5
[ ]
RL_TLO | RL_THO
1o

Timer/Counter 0 mode 0: 16 bit auto-reloadable mode

SYSclk

TOCLKO

When TOCLKO/INT_CLKO.0=1, P3.5/T1 is configured for Timer 0 programmable clock output TOCLKO.
The clock output frequency = TO overflow/2
If Timer/Counter 0 in mode 2 (8 bit auto-reloadable mode),
and if C/T = 0, namely Timer/Counter 0 count on the internal system clock,
When TO in 1T mode(AUXR.7/T0x12=1), the output frequency = (SYSclk) / (256-THO0) / 2
When TO in 12T mode(AUXR.7/T0x12=0), the output frequency = (SYSclk) / 12 / (256-THO0) / 2
and if C/T = 1, namely Timer/Counter 0 count on the external pulse input from P3.4/T0,
the output frequency = (TO_Pin_CLK) / (256-THO) / 2
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1y JAUXR7TOKI2=0 p— Interrupt
SYSclk
Toggle
> |rocLko
P3.5
TOC:LKO

Timer/Counter 0 mode 2: 8 bit auto-reloadable mode

The following is the example program that Timer 0 output programmable clock by dividing the frequency of in-
ternal system clock or the clock input from external pin TO/P3.4 (C and assembly):

1. C Program Listing

I* */
[*--- STC MCU Limited. */
/* --- Exam Program of Timer 0 porgrammable clock output */
[* --- Mobile: (86)13922805190 */
[* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC */
/*---- In Keil C development environment, select the Intel 8052 to compiling ------------------- */
/*---- And only contain < reg51.h > as header file */
I* */

//suppose the frequency of test chip is 18.432MHz

#include "reg51.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;

#define FOSC 18432000L

Il

sfr AUXR = 0x8e;

sfr INT_CLKO = 0x8f;

shit TOCLKO = P375;

#define F38_4KHz (65536-FOSC/2/38400) /11T Mode
[l#define F38_4KHz (65536-FOSC/2/12/38400) /12T Mode
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I
void main()
{
AUXR |= 0x80; /ITimer 0 in 1T mode
1l AUXR &= ~0x80; /[Timer 0 in 12T mode
TMOD = 0x00; /lset Timer0 in mode 0(16 bit auto-reloadable mode)
TMOD &= ~0x04; /IC/T0=0, count on internal system clock
1 TMOD |= 0x04; /IC/T0=1, count on external pulse input from TO pin
TLO = F38_4KHz; /lInitial timing value
THO = F38_4KHz >> §;
TRO = 1;
INT_CLKO = 0x01;
while (1);
}

2. Assembler Listing

I* */
[* --- STC MCU Limited. */
/* --- Exam Program of Timer 0 porgrammable clock output */
[* --- Mobile: (86)13922805190 */
[* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC */
/*---- In Keil C development environment, select the Intel 8052 to compiling ------------------- */
/*---- And only contain < reg51.h > as header file */
I* */

//suppose the frequency of test chip is 18.432MHz

AUXR DATA  08EH

INT_CLKO DATA  08FH

TOCLKO BIT P3.5

F38_4KHz EQU OFF10H //38.4KHz(1T mode, 65536-18432000/2/38400)
/IF38_4KHz EQU OFFECH 1/38.4KHz(12T mode,(65536-18432000/2/12/38400)
Il
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ORG 0000H
LIMP  MAIN
Il
ORG 0100H
MAIN:
MOV  SP, #3FH
ORL AUXR, #80H /[Timer 0 in 1T mode
I ANL AUXR, #7FH /[Timer 0 in 12T mode
MOV  TMOD, #00H //set TimerO in mode 0(16 bit auto-reloadable mode)
ANL TMOD, #O0FBH /IC/T0=0, count on internal system clock
1 ORL TMOD, #04H /IC/T0=1, count on external pulse input from TO pin
MOV  TLO, #LOW F38_4KHz lInitial timing value
MOV  THO, #HIGH F38_4KHz
SETB TRO
MOV  INT_CLKO, #01H
SIMP  $
END
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2.1.3.4 Timer 1 Programmable Clock Output and Demo Program(C and ASM)

How to output clock by using TLCLKO/P3.4.
The clock output of TICLKO/P3.4 is controlled by the bit TLICLKO of register INT_CLKO (AUXR?2).

AUXR2.1-T1CLKO: 1, enable clock output
0, disable clock output

The ouput clock frequency of TICLKO is controlled by Timer 1. When it is used as programmable clcok output,
Timer 1 must work in mode 1 (16-bit auto-reload timer/counter) or mode 2(8-bit auto-reload timer/counter) and
don’t enable its interrupt to avoid CPU entering interrupt repeatly unless special circumstances.

INT_CLKO (AUXR2) (Address:8FH)

When TICLKO/INT_CLKO.1=1, P3.4/T0 is configured for Timer 1 programmable clock output TICLKO.
The clock output frequency = T1 overflow/2

If Timer/Counte_r 1in mode 1 (16 bit auto-reloadable mode),
and if C/T = 0, namely Timer/Counter 1 count on the internal system clock,

When T1 in 1T mode (AUXR.6/T1x12=1), the output frequency = (SYSclk)/(65536-[RL_TH1, RL_TL1])/2
When T1 in 12T mode (AUXR.6/T1x12=0), the output frequency = (SYSclk) /12/ (65536-[RL_TH1, RL_TL1])/2

and if C/T = 1, namely Timer/Counter 1 count on the external pulse input from P3.5/T1,
the output frequency = (T1_Pin_CLK) / (65536-[RL_TH1, RL_TL1])/2
RL_TH1 is the reloaded register of TH1, RL_TL1 is the reload register of TL1.

TF1 Interrupt
Toggle
TH1
i —
i P3.4
. H
e
(8bits) | (8 bits)

Timer/Counter 1 mode 0: 16 bit auto-reloadable mode

When TICLKO/INT_CLKO.1=1, P3.4/T0 is configured for Timer 1 programmable clock output TICLKO.

The clock output frequency = T1 overflow/2
If Timer/Counter 1 in mode 2 (8 bit auto-reloadable mode),
and if CT =0, namely Timer/Counter 1 count on the internal system clock,
When T1 in 1T mode(AUXR.6/T1x12=1), the output frequency = (SYSclk) / (256-TH1) / 2
When T1 in 12T mode(AUXR.6/T1x12=0), the output frequency = (SYSclk) / 12 / (256-TH1) / 2
and if C/T = 1, namely Timer/Counter 1 count on the external pulse input from P3.5/T1,
the output frequency = (T1_Pin_CLK) / (256-TH1) / 2
RL_TH1 is the reloaded register of TH1, RL_TL1 is the reload register of TL1.
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AUXR 6/T1x12=0 p— Interrupt
SYSclk
Toggle
—<{ T1CLKO
Y
TlC:LKO

Timer/Counter 1 mode 2: 8 bit auto-reloadable mode

The following is the example program that Timer 1 output programmable clock by dividing the frequency of in-
ternal system clock or the clock input from external pin T1/P3.5 (C and assembly):

1. C Program Listing

I* */
[* --- STC MCU Limited. */
/* --- Exam Program of Timer 1 porgrammable clock output */
[* --- Mobile: (86)13922805190 */
[* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC */
/*---- In Keil C development environment, select the Intel 8052 to compiling ------------------- */
/*---- And only contain < reg51.h > as header file */
I* */

//suppose the frequency of test chip is 18.432MHz
#include "reg51.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;

#define FOSC  18432000L

Il

sfr AUXR = 0x8e;

sfr INT_CLKO = 0x8f;

shit TICLKO = P374;

#define F38_4KHz (65536-FOSC/2/38400) /11T Mode
[l#define F38_4KHz (65536-FOSC/2/12/38400) /12T Mode
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I
void main()
{
AUXR |= 0x40; /ITimer 1 in 1T mode
1 AUXR &= ~0x40; /[Timer 1 in 12T mode
TMOD = 0x00; /lset Timer 1 in mode 0(16 bit auto-reloadable mode)
TMOD &= ~0x40; /IC/T1=0, count on internal system clock
1 TMOD |= 0x40; /IC/T1=1, count on external pulse input from T1 pin
TL1 = F38_4KHz; /lInitial timing value
TH1 = F38_4KHz >> §;
TR1 = 1;
INT_CLKO = 0x02;
while (1);
}

2. Assembler Listing

I* */
[* --- STC MCU Limited. */
/* --- Exam Program of Timer 1 porgrammable clock output */
[* --- Mobile: (86)13922805190 */
[* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC */
/*---- In Keil C development environment, select the Intel 8052 to compiling ------------------- */
/*---- And only contain < reg51.h > as header file */
I* */

//suppose the frequency of test chip is 18.432MHz

AUXR DATA 08EH

INT_CLKO DATA 08FH

T1CLKO BIT P3.4

F38_4KHz EQU OFF10H //38.4KHz(1T mode, 65536-18432000/2/38400)
/IF38_4KHz EQU OFFECH //38.4KHz(12T mode, (65536-18432000/2/12/38400)
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ORG 0000H
LIMP  MAIN
Il
ORG 0100H
MAIN:
MOV SR, #3FH
ORL AUXR, #40H /ITimer 1 in 1T mode
1l ANL AUXR, #0BFH /[Timer 1 in 12T mode
MOV  TMOD, #00H //set Timer 1 in mode 0(16 bit auto-reloadable mode)
ANL TMOD, #0BFH /ICIT1=0, count on internal system clock
1 ORL TMOD, #40H /ICIT1=1, count on external pulse input from T1 pin
MOV  TL1, #LOW F38_4KHz /nitial timing value
MOV  TH1, #HIGH F38_4KHz
SETB TR1
MOV  INT_CLKO, #02H
SIMP  $
END
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2.1.3.5 Timer 2 Programmable Clock Output and Demo Program (C and ASM)

Internal Structure Diagram of Timer 2 is shown below:

T1p JAUXR2T2x12=0
. — T2 Interrupt

AUXR.2/T2X12:1 l 2 oo Toggle
\\, T2.C/T= : _/ T2L | T2H /
AT o _'-I— (8bits) | (8 bits) |_ : T2CLKO

control P3.0

SYSclk

T2Pin/P3.1

T2R

T2CLKO

[ ]
RL_TL2 | RL_TH2
(8 bits) | (8bits)

Timer / Counter 2 Operating Mode : 16 bit auto-reloadable Mode

How to output clock by using T2CLKO/P3.0.
The clock output of T2CLKO/P3.0 is controlled by the bit T2CLKO of register INT_CLKO (AUXR?2).

AUXR2.2 - T2CLKO : 1, enable clock output

0, disable clock output
The ouput clock frequency of T2CLKO is controlled by Timer 2. When it is used as programmable clcok output,
Timer 2 interrupt don’t be enabled to avoid CPU entering interrupt repeatly unless special circumstances.

INT_CLKO (AUXR2) (Address:8FH)

When T2CLKO/INT_CLKO.2=1, P3.0 is configured for Timer 2 programmable clock output T2CLKO.

The clock output frequency = T2 overflow/2

IfT2_ CT=0, namely Timer/Counter 2 count on the internal system clock,

When T2 in 1T mode (AUXR.2/T2x12=1), the output frequency = (SY Sclk)/(65536-[RL_TH2, RL_TL2])/2
When T2 in 12T mode (AUXR.2/T2x12=0), the output frequency = (SYSclk) /12/ (65536-[RL_TH2, RL_TL2])/2

If T2_C/T = 1, namely Timer/Counter 2 count on the external pulse input from P3.1/T2,
the output frequency = (T2_Pin_CLK) / (65536-[RL_TH2, RL_TL2])/2
RL_TH2 is the reloaded register of T2H, RL_TL2 is the reload register of T2L.
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The following is the example program that Timer 2 output programmable clock by dividing the frequency of in-
ternal system clock or the clock input from external pin T2/P3.1 (C and assembly):

1. C Program Listing

/* */
/*--- STC MCU Limited. */
[* --- Exam Program of Timer 2 porgrammable clock output */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC */
/*---- In Keil C development environment, select the Intel 8052 to compiling ------------------- */
[*---- And only contain < reg51.h > as header file */
I* */

//suppose the frequency of test chip is 18.432MHz
#include "reg51.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;

#define FOSC 18432000L

Il
sfr AUXR = 0x8e;
sfr INT_CLKO = 0x8f;
sfr T2H = 0xD6;
sfr T2L = 0xD7;
shit T2CLKO = P370;
#define F38_4KHz (65536-FOSC/2/38400) //1T mode
[l#define F38_4KHz (65536-FOSC/2/12/38400) //12T mode
Il
void main()
{
AUXR |= 0x04; /[Timer 2 in 1T mode
1 AUXR &= ~0x04; /[Timer 2 in 12T mode
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AUXR &= ~0x08; /IT2_CI/T=0, count on internal system clock
I AUXR |= 0x08; /IT2_CI/T=1, count on external pulse input from T2(P3.1) pin
T2L = F38 4KHz; /Nnitial timing value
T2H = F38 4KHz >> 8;
AUXR |= 0x10;
INT_CLKO = 0x04;
while (1);

2. Assembler Listing

I* */
[*--- STC MCU Limited. */
[* --- Exam Program of Timer 2 porgrammable clock output */
[* --- Mobile: (86)13922805190 */
[* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC */
/*---- In Keil C development environment, select the Intel 8052 to compiling ------------------- */
/*---- And only contain < reg51.h > as header file */
I* */

//suppose the frequency of test chip is 18.432MHz

AUXR DATA 08EH

INT_CLKO DATA 08FH

T2H DATA 0D6H

T2L DATA 0D7H

T2CLKO BIT P3.0

F38_4KHz EQU OFF10H /138.4KHz(1T mode, 65536-18432000/2/38400)
/IF38_4KHz EQU OFFECH //38.4KHz(12T mode, (65536-18432000/2/12/38400)
I
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ORG 0000H
LIMP  MAIN
Il
ORG 0100H
MAIN:
MOV  SP, #3FH
ORL AUXR, #04H /[Timer 2 in 1T mode
1 ANL AUXR, #O0FBH /[Timer 2 in 12T mode
ANL AUXR, #O0F7H /IT2_C/T=0, count on internal system clock
I ORL AUXR, #08H /IT2_C/T=1, count on external pulse input from T2(P3.1) pin
MOV  T2L, #LOW F38_4KHz /Nnitial timing value
MOV  T2H, #HIGH F38_4KHz
ORL AUXR, #10H
MOV INT_CLKO, #04H
SIMP  $
END
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2.1.3.6 Timer 3 Programmable Clock Output and Demo Program (C and ASM)

Internal Structure Diagram of Timer 3 is shown below:

L1 |TAT3M.U/T3x12=0
j — T3 Interrupt

o ¥
T4T3M.1/T3x12=1 3 o0 Toggle
/1= T3L T3H /
Tapinspos — 4 CTac I—-I \_(8 bits) _|(8 bits) ; T3CLKO

control P0.4
[ ]
RL_TL3 | RL_TH3
(8 bits) | (8 bits)

Timer / Counter 3 Operating Mode : 16 bit auto-reloadable Mode

SYSclk

T3R H
T3CLKO

How to output clock by using T3CLKO/P0.4.
The clock output of T3CLKO/P0.4 is controlled by the bit T3CLKO of register TAT3M.

T4T3M.0 - T3CLKO : 1, enable clock output

0, disable clock output
The ouput clock frequency of T3CLKO is controlled by Timer 3. When it is used as programmable clcok output,
Timer 3 interrupt don’t be enabled to avoid CPU entering interrupt repeatly unless special circumstances.

T4T3M(Address:D1H)

When T3CLKO/T4T3M.0=1, P0.4 is configured for Timer 3 programmable clock output T3CLKO.

The clock output frequency = T3 overflow/2

If T3_ C/T = 0, namely Timer/Counter 3 count on the internal system clock,
When T3 in 1T mode (T4T3.1/T3x12=1), the output frequency = (SYSclk)/(65536-[RL_TH3, RL_TL3])/2
When T3 in 12T mode (T4T3.1/T3x12=0), the output frequency = (SYSclk) /12/ (65536-[RL_TH3, RL_TL3])/2

If T3_C/T = 1, namely Timer/Counter 3 count on the external pulse input from P0.5/T3,
the output frequency = (T3_Pin_CLK) / (65536-[RL_TH3, RL_TL3])/2
RL_TH3 is the reloaded register of T3H, RL_TL3 is the reload register of T3L.
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2.1.3.7 Timer 4 Programmable Clock Output and Demo Program (C and ASM)

Internal Structure Diagram of Timer 4 is shown below:

T1p |L4T3M5/TAx12=0
i — T4 Interrupt

S LA
T4T3M.5/T4x12=1 Toggle

N\ T4 C/T=0 , TaL n
—+ T4_CiT=1 (8 bits) Mi—x T4CLKO
control

[ ]
RL_TL4 | RL_TH4
(8 bits) | (8 bits)

P0.6
Timer / Counter 4 Operating Mode : 16 bit auto-reloadable Mode

SYSclk

T4 Pin/P0.7

T4R i
T4CLKO

How to output clock by using TACLKO/PO.6.
The clock output of T4CLKO/PO0.6 is controlled by the bit TACLKO of register TAT3M.

TAT3M.4 - TACLKO : 1, enable clock output

0, disable clock output
The ouput clock frequency of TACLKO is controlled by Timer 4. When it is used as programmable clcok output,
Timer 4 interrupt don’t be enabled to avoid CPU entering interrupt repeatly unless special circumstances.

T4T3M(Address:D1H)

When T4CLKO/T4T3M.4=1, P0.6 is configured for Timer 4 programmable clock output TACLKO.

The clock output frequency = T4 overflow/2

If T4_ C/T = 0, namely Timer/Counter 4 count on the internal system clock,
When T4 in 1T mode (T4T3.5/T4x12=1), the output frequency = (SYSclk)/(65536-[RL_TH4, RL_TLA4])/2
When T4 in 12T mode (T4T3.5/T4x12=0), the output frequency = (SYSclk) /12/ (65536-[RL_TH4, RL_TL4])/2

If T4_C/T = 1, namely Timer/Counter 4 count on the external pulse input from P0.7/T4,
the output frequency = (T4_Pin_CLK) / (65536-[RL_TH4, RL_TL4])/2
RL_TH4 is the reloaded register of T4H, RL_TL4 is the reload register of T4L.
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2.2 RESET Sources

There are 7 reset sources to generate a reset in STC15 series MCU. They are external RST pin reset, software
reset, On-chip power-off / power-on reset(if delay 180mS after power-off / power-on reset, the reset mode is
On-chip MAX810 special reset which actully add 180mS delay after power-off / power-on reset), internal low-
voltage detection reset, MAX810 special circuit reset, Watch-Dog-Timer reset and the reset caused by illegal use
of program address.

2.2.1 External RST pin Reset

The reset pin of STC15F101W series MCU is on RST/P3.4, but the pin of the other STC15 series is on RST/P5.4.
Now take RST/P5.4 for example to introducing the external RST pin reset.

External RST pin reset accomplishes the MCU reset by forcing a reset pulse to RST pin from external. The P5.4/
RST pin at factory is as 1/O port (default). If users need to configure it as reset function pin , they may enable
the corresponding option in STC-ISP Writter/Programmer shown the following figure. If P5.4/RST pin has been
configured as external reset pin, it will be as reset function pin which is the input to Schmitt Trigger and input pin
for chip reset. Asserting an active-high signal and keeping at least 24 cycles plus 20us on the RST pin generates
a reset. If the signal on RST pin changed active-low level, MCU will end the reset state and set the bit SWBS/
IAP_CONTR.6 and start to run from the system ISP monitor program area. External RST pin reset is hard reset of
warm boot.

Sl STC-ISP (V6.74) (Sales: 0513-55012928) Webwww.S

MCU Type|STCISFZREDSZ »| Pins

COM Port|COML ~ || Sean |
Min Baud| 2400 - Max Baud |115200 -
Addre=ss

0x0000  [J|Clear code buffer Open Code File
020000 [/|Clear EEFROM buffer |Opern EEFEOM File

HM Optien |I:Iff-Line Downdoad (U7, US) lEncr}'pt Lk

[V] Select =ystem clock source (Externsl fInte *

Input IRC frequency [ + MHz

[¥] Uzing fazt download mode What part the RESET pin play
| . Choice : RESET pin behaves as 1/0 pin
["] Hext time can program only when F3.2 & P3 / No-Choice: RESET pin behaves as reset pin

!_TJ Enable longer power—on~reset latency
<:: BEESET pin used as I/0 port

1 I_TJ Enable Low—Voltage reset

LVD detect leve|3. .52 ¥ -

!_j'_, Inhibit EEPREOM operation under Low-Voltag

\!111
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2.2.2 Software Reset and Demo Program (C and ASM)

Users may need to achieve MCU system soft reset (one of the soft reset of warm boot reset) in the running
process of user application program sometimes. Due to the hardware of traditional does not support this feature,
the user must use software to realize with more trouble. Now to achieve the function, the register IAP_CONTR
is added according to the requirement of customer in STC new series. Users only need to control the two bits
SWBS/SWRST in register IAP_CONTR. Writing an “1” to SWRST bit in IAP_CONTR register will generate a
internal reset. SWBS bit decide where the program strat to run from after reset.

IAP_CONTR: ISP/IAP Control Register
SFR Name SFR Address | bit B7 B6 B5 B4 B3 B2 B1 BO
IAP_CONTR C7H name | IAPEN | SWBS |SWRST|CMD_FAIL| - WT2 WT1 WTO

IAPEN : ISP/IAP operation enable.
0: Global disable all ISP/IAP program/erase/read function.
1: Enable ISP/IAP program/erase/read function.

SWBS: software boot selection control bit
0 : Boot from main-memory after reset.
1: Boot from ISP memory after reset.

SWRST: software reset trigger control.
0 : No operation
1: Generate software system reset. It will be cleared by hardware automatically.

CMD_FAIL: Command Fail indication for ISP/IAP operation.
0: The last ISP/IAP command has finished successfully.
1: The last ISP/IAP command fails. It could be caused since the access of flash memory was inhibited.

;Software reset from user appliction program area (AP area) and switch to AP area to run program —
MOV IAP_CONTR, #00100000B ;SWBS = 0(Select AP area), SWRST = 1(Software reset)

;Software reset from system ISP monitor program area (ISP area) and switch to AP area to run program
MOV IAP_CONTR, #00100000B ;SWBS = 0(Select AP area), SWRST = 1(Software reset) -
;Software reset from user appliction program area (AP area) and switch to ISP area to run program —
MOV IAP_CONTR, #01100000B ;SWBS = 1(Select ISP area), SWRST = 1(Software reset)

;Software reset from system ISP monitor program area (ISP area) and switch to ISP area to run program
MOV IAP_CONTR, #01100000B ;SWBS = 1(Select ISP area), SWRST = 1(Software reset) —
This reset is to reset the whole system, all special function registers and 1/0 prots will be reset to the initial value
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1. C Program Listing

* */
[* --- STC MCU Limited. */
/* --- Exam Program of software reset */
[* --- Mobile: (86)13922805190 */
[* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC */
/*---- In Keil C development environment, select the Intel 8052 to compiling ------------------- */
/*---- And only contain < reg51.h > as header file */
I* */
//suppose the frequency of test chip is 18.432MHz
#include "reg51.h"
#include "intrins.h"
I
sfr IAP_CONTR = 0Oxc7; /AP Control register
shit P10 = P170;
I
void delay() /Isoftware delay
{
inti;
for (i=0; i<10000; i++)
{
_nop_();
_nop_();
_nop_();
_nop_();
}
void main()
{
P10 = !P10;
delay();
P10 = !P10;
delay();
IAP_CONTR = 0x20; //softwate reset, strat to run from user appliction program area
1 IAP_CONTR = 0x60; //softwate reset, strat to run from system ISP monitor program area
while (1);
}
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2. Assembler Listing

I* */
[* --- STC MCU Limited. */
[* --- Exam Program of software reset */
[* --- Mobile: (86)13922805190 */
[* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC */
/*---- In Keil C development environment, select the Intel 8052 to compiling ------------------- */
/*---- And only contain < reg51.h > as header file */
I* */

//suppose the frequency of test chip is 18.432MHz

IAP_CONTR DATA 0C7H

Il
ORG 0000H
LIMP  MAIN
Il
ORG 0100H
MAIN:
MOV  SP, #3FH
CPL P1.0
LCALL DELAY
CPL P1.0
LCALL DELAY
MOV  IAP_CONTR, #20H [Isoftwate reset,
/Istrat to run from user appliction program area
1 MOV  IAP_CONTR, #60H IIsoftwate reset,
//strat to run from system ISP monitor program area
JMP $
DELAY:
MOV RO, #0 //software delay
MOV  R1, #0
WAIT:
DINZ RO, WAIT
DINZ R1, WAIT
RET
END
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2.2.3 Power-Off / Power-On Reset (POR)

When VCC drops below the detection threshold of POR circuit, all of the logic circuits are reset.

When VCC goes back up again, an internal reset is released automatically after a delay of 32768 clocks. After
power-off / power-on reset, MCU will set the bit SWBS/IAP_CONTR.6 and start to run from the system ISP
monitor program area. power-off / power-on reset is one of cold boot reset.

The nominal POR detection threshold is around 1.8V for 3.3V device and 3.2V for 5V device.

The Power-Off / Power-On flag, POF/PCON.4, is set by hardware to denote the VCC power has ever been less
than the POR voltage. And, it helps users to check if the start of running of the CPU is from power-on or from
hardware reset (such as RST-pin reset), software reset or Watchdog Timer reset. The POF bit should be cleared by
software.

2.2.4 MAX810 Speical Circuit Reset (Power-Off/ Power-On Reset Delay)

There is another on-chip POR delay circuit s integrated on STC15 series MCU. This circuit is MAX810—sepcial
reset circuit and is controlled by configuring STC-ISP Writter/Programmer shown in the next figure. MAX810
special reset circuit just generate about 180mS extra reset-delay-time after power-off / power-on reset. So it is
another power-off / power-on reset. After the reset is released, MCU will set the bit SWBS/IAP_CONTR.6 and
start to run from the system ISP monitor program area. MAX810 special circuit reset is one of cold boot reset.

- -
=l STC-ISP (V6.74) (Sales: 0513-55012928) Web:www.S

WCU Type|STCISFZKA0SZ v| Pins|Aute =
COM Fort|COML v || Sean |
Min Baud|2400 vl Max Baud [115200 -
Address ] %
0x0000  [V|Clesr code buffer Open Code File
C

0x0000  [V|Clear EEPEOM buffer |Open EEFROM File

H Option |I:|ff—Line Download (UT S US) IEncr}"pt ik

[E Select system clock source (External fInte ‘:
Irput IRC frequency - MHz Power-on reset, whether need the extra power-on

7 : delay or not

V] Using fast download mode A Choice: Yes, need the extra power-on delay

[] Hext time can program only when F3.2 & F3 ¥ | No-Choice: No, use the general power-on delay

<:: | Enable longer power—on—reset latency
[] BESET pin used az IO port
[E Enable Low-¥oltage reset

LVD detect leve|3.82 ¥ -|

— =1

Ty

\/
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2.2.5 Internal Low Voltage Detection Reset

Besides the POR voltage, there is a higher threshold voltage: the Low \Voltage Detection (LVD) voltage for
STC15 series MCU. If user have enabled low-voltage reset in STC-ISP Writer/Programmer, it will generate a
reset when the VCC power drops down to the LVD voltage. And the Low voltage Flag, LVDF bit (PCON.5),
will be set by hardware simultaneously. (Note that during power-on, this flag will also be set, and the user should
clear it by software for the following Low Voltage detecting.) Internal low-voltage detection reset don’t set the
bit SWBS/IAP_CONTR.6. If the bit SWBS/IAP_CONTR.6 has been set as 0 before reset, MCU will start to run
from the user application program area after reset. If the bit SWBS/IAP_CONTR.6 has been set as 1 before reset,
MCU will start to run from the system ISP monitor program area after reset on the contray. Internal low-voltage
detection reset is one of hard reset of warm boot.

The threshold voltage of STC15 series built-in low voltage detection reset is optional in STC-ISP Writer/
Programmer. see the following figure.

The detection voltage of 5V MCU of STC15 series is optional:

-40°C 25C 85C
4.74 4.64 4.60
4.41 4.32 4.27
4.14 4.05 4.00
3.90 3.82 3.77
3.69 3.61 3.56
3.51 3.43 3.38
3.36 3.28 3.23
3.21 3.14 3.09

When the internal clock frequency is higher than 20MHz in normal temperature, low-voltage detection threshold
voltage is recommended to choose more than 4.32V for 5V chip.

When the internal clock frequency is lower than 12MHz in normal temperature, low-voltage detection threshold
voltage is recommended to choose less than 3.82V for 5V chip.

H/W Option |Auto Increment |RS485 Control |Us: e | b

@ Select system clock source (External /Inte =
+ MHz

Input TRC frequency [EEIE

Enabel Low-Voltage reset, controls reset [#] Vsing fast download mode

or not while the low-voltage event ;

Choice:Reset while detect a low-voltage EI et Sine o an proerar orle v Ee. o0
No-Choice: Interrupt while detect a low- N || Enable longer power—on-reszet latency
voltage \\E' EESET pin used as I/0 port

zi Enable Low—VYoltaze razet

m

w—Yoltag

D Hardware enahblle 3. on-reset |

g\ || |Optional reset threshold

mode voltage of 5V MCU of
STC15 series

= 4
|| Erazse all EEPRON.

program o

-
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The detection voltage of 3V MCU of STC15 series is optional:

-40°C 251¢) 85C
3.11 3.08 3.09
2.85 2.82 2.83
2.63 2.61 2.61
244 2.42 2.43
2.29 2.26 2.26
214 2.12 212
2.01 2.00 2.00
1.90 1.89 1.89

When the internal clock frequency is higher than 20MHz in normal temperature, low-voltage detection threshold
voltage is recommended to choose more than 2.82V for 3V chip.

When the internal clock frequency is lower than 12MHz in normal temperature, low-voltage detection threshold
voltage is recommended to choose less than 2.42V for 3V chip.

Enabel Low-Voltage reset, controls reset
or not while the low-voltage event
Choice:Reset while detect a low-voltage
No-Choice: Interrupt while detect a low-
voltage

Hf Option |Autc- Incremant I ES485 Control |'U'E' Y i

@ Select swstem clock source (External fInte
Input IBC frequency V MHz

@ Using fast download mode

D Hext time can program only when P3.2 & P3

@ Enable longer power—on~reset latency

\ |E EESET pin used az I/0 port

E Enable Low—V¥oltage reset

Eraze all EEFRI

»

m

| Optional reset threshold
voltage of 3V MCU of
STC15 series

e [
|Hoticeﬂ{e1p| | Cheel MU | Repeat delay|3 sei v

[zlﬁ.uto reload the target file before each program
DReload and dowrload when target file is modified
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If low-voltage detection reset is not be enabled , in other words, low-voltage detection interrupt is enabed in STC-
ISP Writer/Programmer, it will generate a interrupt when the VCC power drops down to the LVD voltage. And
the Low voltage Flag, LVDF bit (PCON.5), will be set by hardware simultaneously.

The low voltage detection threshold voltage of STC15 series also is optional in STC-ISP Writer/Programmer. see
the above figure too.

If internal low voltage detection interrupt function is needed to continue normal operation during stop/power-
down mode, it can be used to wake up MCU from stop/power-down mode.

Don't enable EEPROM/IAP function when the operation voltage is too low. Namely, select the option "Inhibit
EEPROM operation under Low-Voltage" in STC-ISP Writer/Programmer

. r
=i STC-ISP (V6.74) (Sales: 0513-55012928) Webswww.5| Sl STC-ISP (V6.74) (Sales: 0513-55012928) Webwww.5

NCU Type|STC1SF2RBOSE v| Pins[huto v MCU Type|STCISL2RBOSE »| Pins[Auto ¥
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Hf# Dption |fo—Line Dowrdoad (UTF13) |Enf-'1'}"pt Aok H/Y Optien |Uff—Line Downlead (U7, UGS IEncrypt Ak

[¥] Select syztem clock seurce (External fInte = [V] Select system clock source (External fInte |~

Input IEC freguency « MH:z Input IEC fregquency IBEEE - MHz
| IZ| Uzing fast dowrnload mode |E Using fast dewrdoad mode
[ L
|j Fext time can program only when F3.Z2 & F3 || Hext time can program orly when FP3.2 & P3

m

|E Enable longer power—on—reset lateney

["] rESET

m

| IZl Enzble longer power—on-reset latency
[7] RESET
W] Enable Low-Y¥oltage reset

™~ LVD detect lewe|3. 82 ¥

| Enable Low-Voltagze reset
VI detect leve|Z. 42 ¥

/

[¥] Inhitit EEPROM operation under Low—Yoltaz [¥] Inhibit EEFROM operation under Low-Voltap
|j Hardware enable WDT after power—on—reset |:| Hardware enable WDT after power—on—reset
Wateh-DozTimer prescalu Wateh-DogzTimer prescaln

| I_?‘_, WOT =top count while MCU in idle mode |z| WOT stop count while MCU in idle mode

Downl oad/Frogeam Stop | Re-Frogram Dowrd oad/Fr ogeam Stap Re-Frogram
I Checlc MCU J | Hatice | Delay|3 ser ¥ [ Cheecl: MCU | [ Hotice l DE]-&Y

| lz!iuto raeload the target file before each program [zihuto reload the target file before sach progzram

!:iReload and dewnload when target file iz modified EIReload and download when target file iz modified
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Some SFRs related to Low voltage detection as shown below.

PCON register (Power Control Register)

SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
PCON 87H name | SMOD | SMODO | LVDF | POF GF1 GFO PD IDL

LVDF : Pin Low-Voltage Flag. Once low voltage condition is detected (VCC power is lower than LVD
voltage), it is set by hardware (and should be cleared by software).

IE: Interrupt Enable Rsgister
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO

IE A8H name EA ELVD |EADC| ES ET1 | EX1 | ETO EXO0

Enable Bit = 1 enables the interrupt .
Enable Bit = 0 disables it .

EA (IE.7): disables all interrupts. if EA = 0,no interrupt will be acknowledged. if EA = 1, each interrupt
source is individually enabled or disabled by setting or clearing its enable bit.
ELVD (IE.6): Low volatge detection interrupt enable bit.

IP: Interrupt Priority Register

SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
IE B8H name | PPCA | PLVD | PADC| PS PT1 | PX1 | PTO PX0

PLVD : Low voltage detection interrupt priority control bits.

PLVD=0, Low voltage detection interrupt is assigned low priority.
PLVD=1, Low voltage detection interrupt is assigned high priority.
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2.2.6 Watch-Dog-Timer Reset

The watch dog timer in STC15 series MCU consists of an 8-bit pre-scaler timer and an 15-bit timer. The timer
is one-time enabled by setting EN_WDT(WDT_CONTR.5). Clearing EN_WDT can stop WDT counting. When
the WDT is enabled, software should always reset the timer by writing 1 to CLR_WDT bit before the WDT
overflows. If STC15F2K60S2 series MCU is out of control by any disturbance, that means the CPU can not run
the software normally, then WDT may miss the "writting 1 to CLR_WDT" and overflow will come. An overflow
of Watch-Dog-Timer will generate a internal reset.

QQ of R&D:800003751  STC—the biggest design company of 8051 MCU in the world

Watch-Dog Timer (WDT) reset don’t set the bit SWBS/IAP_CONTR.6. If the bit SWBS/IAP_CONTR.6 has
been set as 0 before reset, MCU will start to run from the user application program area after reset. If the bit
SWBS/IAP_CONTR.6 has been set as 1 before reset, MCU will start to run from the system ISP monitor program
area after reset on the contray. WDT reset is one of soft reset of warm boot.

1/256
1/128
1/64
1/32
1/16
1/8
1/4
1/2
8-bit prescalar

T | R

I
[WDT_FLAG] - [EN_WDT|CLR_WDT|IDLE_WDT[PS2|Ps1|Ps0|
WDT_CONTR

15-bit timer

» WDT Reset

SYSclk/12

IDL/PCON.0

WODT Structure

WDT_CONTR: Watch-Dog-Timer Control Register

SFR name |Address| bit B7 B6 B5 B4 B3 B2 | B1 | BO
WDT_CONTR| OC1H [ name |WDT_FLAG| - | EN_WDT |CLR_WDT|IDLE_WDT| PS2 | PS1 | PSO
WDT_FLAG : WDT reset flag.

0 : This bit should be cleared by software.
1 : When WDT overflows, this bit is set by hardware to indicate a WDT reset happened.

EN_WDT : Enable WDT bit. When set, WDT is started.
CLR_WDT : WDT clear bit. When set, WDT will recount. Hardware will automatically clear this bit.
IDLE_WDT : WDT IDLE mode bit. When set, WDT is enabled in IDLE mode. When clear, WDT is disabled in

IDLE.
PS2, PS1, PSO: WDT Pre-scale value set bit.
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Pre-scale value of Watchdog timer is shown as the bellowed table :

PS2 | PS1 | PSO Pre-scale WDT overflow Time @20MHz

0 0 0 2 39.3mS

0 0 1 4 78.6 mS

0 1 0 8 157.3 mS

0 1 1 16 314.6 mS

1 0 0 32 629.1 mS

1 0 1 64 1.25S

1 1 0 128 258

1 1 1 256 5S

The WDT overflow time is determined by the following equation:
WDT overflow time = (12 x Pre-scale x 32768) / SYSclk
The SYSclk is 20MHz in the table above.

If SYSclk is 12MHz, The WDT overflow time is :
WDT overflow time = (12 x Pre-scale x 32768) / 12000000 = Pre-scalex 393216 / 12000000
WDT overflow time is shown as the bellowed table when SYSclk is 12MHz:

PS2 | PS1 | PSO Pre-scale WDT overflow Time @12MHz
0 0 0 2 65.5 mS
0 0 1 4 131.0 mS
0 1 0 8 262.1 mS
0 1 1 16 524.2 mS
1 0 0 32 1.0485 S
1 0 1 64 2.0971S
1 1 0 128 4.1943 S
1 1 1 256 8.3886 S

If SYSclk is 11.0592MHz, The WDT overflow time is :
WDT overflow time = (12 x Pre-scale x 32768) / 11059200 = Pre-scalex 393216 / 11059200
WDT overflow time is shown as the bellowed table when SYSclk is 11.0592MHz:

PS2 | PS1 | PSO Pre-scale [WDT overflow Time @11.0592MHz
0 0 0 2 71.1mS
0 0 1 4 142.2mS
0 1 0 8 284.4 mS
0 1 1 16 568.8 mS
1 0 0 32 1.1377 S
1 0 1 64 22755 S
1 1 0 128 4.5511S
1 1 1 256 9.1022 S
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Options related with WDT in STC-ISP Writter/Programmer is shown in the following figure
ﬁ STC-ISP (V6.74) (Sales: 0513-55012928) Webmwww.S

MCU Type |STCISF2HAOS2 v| Pins|[Auto v

COM Fort|COML v || Sean |

Min Baud|Z2400 - Max Band [115200 -
&dﬂress

Dzo000 [V|Clesr code buffer Open Code File

020000 [F]Clear EEEROM buffer |Open EEPEOM File

H Option ||:|ff—Line TDownload (UT A5 |Encr5«’pt. o B

EI Select system clock source (External #fInte A~
« MHz

Input IRC frequency [ERL
@ Uzing faszt dowrdoad mode
D Hext time can program only when F3.2 & P3

m

@ Enable longer power—on—reset latency
RESET pin used az I/0 port
@ Enable Low-V¥oltagze reset

LVD detect lewve|53. 852 ¥ -

@ Inhibit EEPROM cperation under Low—VYoltag I

|"| Hardware enable WIT after power-on-reset

Wateh-TlogzTimer prescal-

WOT stop count while MCU in idle mode

[ Check MCU H Fotice | Delay(3 se: |

Eﬁ.utn reload the target file before each program
IjReload and download when target file iz modified
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The following example is a assembly language program that demonstrates STC 1T Series MCU WDT.

* */
:/* --- STC MCU International Limited */
;/* --- STC 1T Series MCU WDT Demo */
;/* --- Mobile: (86)13922805190 */
;/* --- Fax: 86-755-82905966 */
;/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
;/* If you want to use the program or the program referenced in the */
;/* article, please specify in which data and procedures from STC */
/*---- In Keil C development environment, select the Intel 8052 to compiling ------------------- */
[*---- And only contain < reg51.h > as header file */
I !

; WDT overflow time = (12 x Pre-scale x 32768) / SYSclk

WDT_CONTR EQU 0C1H ;WDT address
WDT_TIME_LED EQU P1.5 ;WDT overflow time LED on P1.5

;The WDT overflow time may be measured by the LED light time
WDT_FLAG_LED EQU P1.7

;WDT overflow reset flag LED indicator on P1.7
Last WDT_Time_LED_ Status EQU 00H

:bit variable used to save the last stauts of WDT overflow time LED indicator

\WDT reset time , the SYSclk is 18.432MHz

;Pre_scale_Word EQU 00111100B ;open WDT, Pre-scale value is 32, WDT overflow time=0.68S
;Pre_scale_ Word EQU 00111101B ;open WDT, Pre-scale value is 64, WDT overflow time=1.36S
;Pre_scale_Word EQU 00111110B ;open WDT, Pre-scale value is 128, WDT overflow time=2.72S
;Pre_scale_Word EQU 00111111 B ;open WDT, Pre-scale value is 256, WDT overflow time=5.44S

ORG 0000H

AJMP  MAIN

ORG 0100H
MAIN:

MOV A, WDT_CONTR ;detection if WDT reset

ANL A, #10000000B

INZ WDT_Reset
;WDT_CONTR.7=1, WDT reset, jump WDT reset subroutine
;WDT_CONTR.7=0, Power-On reset, cold start-up, the content of RAM is random

SETB  Last WDT_Time_LED_Status ;Power-On reset
CLR WDT_TIME_LED ;Power-On reset,open WDT overflow time LED
MOV  WDT_CONTR,  #Pre_scale_Word ;open WDT
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WAITL:
SIMP  WAIT1 :wait WDT overflow reset
;WDT_CONTR.7=1, WDT reset, hot strart-up, the content of RAM is constant and just like before reset
WDT_Reset:
CLR WDT_FLAG_LED
;WDT reset,open WDT overflow reset flag LED indicator
JB Last WDT_Time_LED_Status, Power Off WDT_TIME_LED
;when set Last WDT_Time_LED_Status, close the corresponding LED indicator
;clear, open the corresponding LED indicator
;set WDT_TIME_LED according to the last status of WDT overflow time LED indicator
CLR WDT_TIME_LED ;close the WDT overflow time LED indicator
CPL Last WDT_Time_LED_Statu
:reverse the last status of WDT overflow time LED indicator

WAIT2:

SIMP  WAIT2 :wait WDT overflow reset
Power_Off WDT_TIME_LED:

SETB  WDT_TIME_LED ;close the WDT overflow time LED indicator

CPL Last WDT_Time_LED_Status

:reverse the last status of WDT overflow time LED indicator

WAIT3:

SIMP  WAIT3 :wait WDT overflow reset

END

2.2.7 Reset Caused by lllegal use of Program Address

It will generate a reset if the address that program counter point to is outside of the valid program space. That
is a reset caused by illegal use of program address. this reset don’t set the bit SWBS/IAP_CONTR.6. If the bit
SWBS/IAP_CONTR.6 has been set as 0 before reset, MCU will start to run from the user application program
area after reset. If the bit SWBS/IAP_CONTR.6 has been set as 1 before reset, MCU will start to run from the
system ISP monitor program area after reset on the contray. Reset caused by illegal use of program address is one
of soft reset of warm boot.
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2.2.8 Warm Boot and Cold Boot Reset

The value of SWBS/
Reset type Reset source Result IAP_CONTR.6 after
reset
20H —> IAP_CONTR Systgm will reset }o AP address 0000H and begin 0
running user application program
Software Reset System will reset to ISP address 0000H and begin
60H — IAP_CONTR running ISP monitor program, if no_t detected 1
legitimate ISP command, system will software
reset to the user program area automatically.
If the value of SWBS/ System will reset to AP address 0000H and begin 0
IAP_CONTR.6 is 0 before reset|running user application program
Soft Watch-Dog-Timer Reset System will reset to ISP addres_s 0000H and begin
reset If the value of SWBS/ running ISP monitor program, if not detected 1
IAP_CONTR.6 is 1 before reset|legitimate ISP command, system will software
reset to the user program area automatically.
If the value of SWBS/ System will reset to AP address 0000H and begin 0
Warm IAP_CONTR.6 is 0 before reset|running user application program
boot Reset caused by illegal System will reset to ISP address 0000H and begin
use of program address If the value of SWBS/ running 1SP monitor program, if not detected 1
IAP_CONTR.6 is 1 before reset|legitimate ISP command, system will software
reset to the user program area automatically.
If the value of SWBS/ System will reset to AP address 0000H and begin 0
IAP_CONTR.6 is 0 before reset|running user application program
Internal Low-Voltage System will reset to ISP address 0000H and begin
Detection Reset If the value of SWBS/ running ISP monitor program, if not detected 1
Hard IAP_CONTR.6 is 1 before reset|legitimate ISP command, system will software
reset reset to the user program area automatically.
System will reset to ISP address 0000H and begin
External RST Pin Reset running ISP monitor program, if not detected 1
legitimate ISP command, system will software
reset to the user program area automatically.
System will reset to ISP address 0000H and begin
Cold | Cold boot reset namely Power-Off / Power-On Reset caused by |running ISP monitor program, if not detected
- . 1
boot | the power of system be off or on legitimate ISP command, system will software
reset to the user program area automatically.
IAP_CONTR: ISP/IAP Control Register
SFR Name SFR Address | bit B7 B6 B5 B4 B3 B2 Bl BO
IAP_CONTR C7H name | IAPEN | SWBS |SWRST|CMD_FAIL| - WT2 WT1 WTO

SWBS: software boot selection control bit
0 : Boot from main-memory after reset.
1: Boot from ISP memory after reset.

SWRST: software reset trigger control.
0: No operation
1: Generate software system reset. It will be cleared by hardware automatically.
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2.3 Power Management Modes

The STC15 series core has three software programmable power management mode: slow-down, idle and stop/
power-down mode. The power consumption of STC15F2K60S2 series is about 2.7mA~7mA in normal operation,
while it is lower than 0.1uA in stop/power-down mode and 1.8mA in idle mode.

STC—the biggest design company of 8051 MCU in the world

Slow-down mode is controlled by clock divider register CLK_DIV (PCONZ2). Idle and stop/power-down is
managed by the corresponding bit in Power control (PCON) register which is shown in below.

PCON register (Power Control Register)

SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
PCON 87H name | SMOD | SMODO | LVDF | POF GF1 | GFO PD IDL
SMOD : Double baud rate of UART interface

0  Keep normal baud rate when the UART is used in mode 1,2 or 3.
1  Double baud rate bit when the UART is used in mode 1,2 or 3.

SMODO : SMO/FE bit select for SCON.7; setting this bit will set SCON.7 as Frame Error function. Clearing it to
set SCON.7 as one bit of UART mode selection bits.

LVDF : Pin Low-Voltage Flag. Once low voltage condition is detected (VCC power is lower than LVD
voltage), it is set by hardware (and should be cleared by software).

POF  : Power-On flag. It is set by power-off-on action and can only cleared by software.

Practical application: if it is wanted to know which reset the MCU is used, see the following figure.

In initializtion program,
judge whether POF/PCON.4
have been set or not

POF=0, No

cold boot A

Yes | Power-On Reset external manual reset
or WDT reset
or software reset
Clear POF/PCON.4 or others

7 v
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GF1,GFO0: General-purposed flag 1 and 0

PD

IDL

: Stop Mode/Power-Down Select bit..

Setting this bit will place the STC15 series MCU in Stop/Power-Down mode. Stop/Power-Down mode
can be waked up by external interrupt. Because the MCU’ s internal oscillator stopped in Stop/Power-
Down mode, CPU, Timers, UARTSs and so on stop to run, only external interrupt go on to work. The
following pins can wake up MCU from Stop/Power-Down mode: INTO/P3.2, INT1/P3.3, INT2/P3.6,

INT3/P3.7, INT4/P3.0; pins CCPO/CCP1/CCP2/CCP3/CCP4/CCP5; pins RxD/RxD2/RXD3/RxD4;
pins TO/T1/T2/T3/T4; Internal power-down wake-up Timer.

. Idle mode select bit.

Setting this bit will place the STC15 series in Idle mode. only CPU goes into Idle mode. (Shuts off
clock to CPU, but clock to Timers, Interrupts, Serial Ports, and Analog Peripherals are still active.) Ex-
ternal Interrupts, Timer interrupts, low-voltage detection interrupt and ADC interrupt all can wake up
MCU from Idle mode.
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2.3.1 Slow Down Mode and Demo Program (C and ASM)

A divider is designed to slow down the clock source prior to route to all logic circuit. The operating frequency of
internal logic circuit can therefore be slowed down dynamically , and then save the power.

User can slow down the MCU by means of writing a non-zero value to the CLKS[2:0] bits in the CLK_DIV
register. This feature is especially useful to save power consumption in idle mode as long as the user changes the
CLKSJ2:0] to a non-zero value before entering the idle mode.

Clock Division Register CLK_DIV (PCONZ2):

SFR Name | SFR Address bit B7 B6 B5 B4 B3 B2 Bl BO
((:I!’_CP:((SRIZ\)/ 97H name | MCKO_S1 [ MCKO_SO [ ADRJ| Tx_Rx | MCLKO_2 | CLKS2 | CLKS1 | CLKSO
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.

Master Clock

(Master clock can either be
internal R/C clock or the external
input clock or the external crystal

oscillator)

>
&
5

- A I
B N

000

001

010

011 System Clock (SYSclk)
(To CPU and other peripheralg)

100

101

110

+16
+32
+64
y

7
CLKS2,CLKS1,CLKSO0

Clock Structure
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1. C Program Listing

I* */
[* --- STC MCU Limited. */
/* --- Exam Program of Slow-down mode */
[* --- Mobile: (86)13922805190 */
[* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC */
/*---- In Keil C development environment, select the Intel 8052 to compiling ------------------- */
/*---- And only contain < reg51.h > as header file */
I* */

/Isuppose the frequency of test chip is 18.432MHz

sfr CLK_DIV = 0x97,
1
void main()
{
CLK_DIV = 0x00; /ISystem clock is MCLK (master