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Chapter 1 Introduction

STCI15F204EA series is a single-chip microcontroller based on a high performance 1T architecture 80C51

CPU, which is produced by STC MCU Limited. With the enhanced kernel, STC15F204EA series execute
instructions in 1~6 clock cycles (about 6~7 times the rate of a standard 8051 device), and has a fully compatible

instruction set with industrial-standard 80C51 series microcontroller. In-System-Programming (ISP) and In-

Application- Programming (IAP) support the users to upgrade the program and data in system. ISP allows the

user to download new code without removing the microcontroller from the actual end product; IAP means that the

device can write non-valatile data in Flash memory while the application program is running. the STC15F204EA

series has 9 interrupt sources, 10-bit ADC, on-chip high-precision RC oscillator and a one-time enabled Watch-
Dog Timer.
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Features

Enhanced 80C51 Central Processing Unit, faster 6~7 times than the rate of a standard 8051
Operating voltage range: 3.8 ~ 5.5V or 2.4V ~ 3.6V (STC15L204EA series)
Operating frequency range: SMHz ~ 35MHz, is equivalent to standard 8051: 60MHz ~ 420MHz

A high-precision internal RC oscillator with temperature drifting £1% (-40°C~+85°C)
internal RC oscillator with adjustable frequency to 5.5296MHz/11.0592MHz/22.1184MHz/33.1776 MHz
On-chip 256 bytes RAM and 1K~6K bytes code flash with flexible ISP/IAP capability

EEPROM function
Code protection for flash memory access

Two 16-bit timers/counters — Timer 0 / Timer 1 with mode 0 (16-bit auto-reload mode), mode 1 (16-bit
timer mode) and mode 2 (8-bit auto-reload mode)

simulate UART can be realized by P3.0,P3.1 and Timers

8-channel, 10-bit ADC associated interrupt, speed up to 300 thousands times every second
9 interrupt sources

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

Three power management modes: idle mode, slow down mode and power-down mode
Power down mode can be woken-up by external INTx pin (INT0/P3.2, INT1/P3.3, INT2, INT3, INT4 )

Excellent noise immunity, very low power consumption

Support 2-wire serial flash programming interface.(GND/P3.0/P3.1/VCC)
Programmable clock output Function. TO output the clock on P3.5, T1 output clock on P3.4.
26 configurable I/0 ports are available and default to quasi-bidirectional after reset. All ports may be

independently configured to one of four modes : quasi-bidirectional, push-pull output, input-only or open-
drain output. The drive capability of each port is up to 20 mA. But recommend the whole chip's should be
less than 90 mA.

Package type: SOP-28,SKDIP-28




1.2 Block diagram

The CPU kernel of STC15F204EA series is fully compatible to the standard 8051 microcontroller, maintains all
instruction mnemonics and binary compatibility. With some great architecture enhancements, STC15F204EA
series execute the fastest instructions per clock cycle. Improvement of individual programs depends on the actual
instructions used.
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P1.0~P1.7 T

STC15F204EA series Block Diagram




1.3 PINS Definition

1.3.1 STC15F204EA series Pin Definition

/

P26 |1 28 []p2s

P72 27 [1r24
ADCOP1L.O[]3 26[_1P23
ADCI/PLI[ |4 25 P22
ADC2P12[]5 24 P21
ADC3/P13[ 6 g 23 [_]P2.0/RSTOUT_LOW
ADCHPIA 7 = B 2 [IpaiNT
ADC5/PLS |8 S E 21 [_]P3.6/INT2
ADC6/P1.6 ]9 ,% % 20 ] P3.5/T1/CLKOUTO
ADCTPLI[J10 @« 19 []P3.4/T0/CLKOUT1

SYSclkO/RST/P0.0 [ 11 18 [__]P3.3/INTI

Vee[]12 17 [ P3.2/INTO

PO.I[]13 16 [__]p3.l

Gnd[ 14 15 [1p3.0/INT4

SOP-28/SKDIP-28
STC15F204EA series Selection Table

Els|T it | Internal _External tSpecifaI Pa(czléag;((ajofz&gin
Type |Operating| | | R\ 11w EEP | T | hich can | waking | _Price (RMIE ¥
1T 8051 MCU vo(l\t;a)ge E I\A/I '\EA AID _IID_R(%')VI voltage | voltage wake up powerg ( )
®|@®|r interrupt| canbe |powerdown| down [SOP-28|SKDIP-28

configured| mode mode

STCI5F201A | 5.5~3.8 | 1K |256] 2 [10-bit|Y - Y Y 5 N

STCI5F201EA| 5.5~3.8 | IK [256[2 | 10-bit| Y| 2K Y Y 5 N ¥ ¥

STC15F202A | 5.5~3.8 | 2K [256]2 | 10-bit|Y| - Y Y 5 N

STC15F202EA| 5.5~3.8 | 2K |256| 2 [ 10-bit| Y| 2K Y Y 5 N ¥ ¥

STC15F203A | 5.5~3.8 | 3K [256]2 | 10-bit|Y| - Y Y 5 N

STC15F203EA| 5.5~3.8 | 3K |256| 2 [ 10-bit| Y| 2K Y Y 5 N ¥ ¥

STC15F204A | 5.5~3.8 | 4K |256( 2 | 10-bit|Y - Y Y 5 N

STCI5F204EA| 5.5~3.8 | 4K [256[2 | 10-bit|Y| IK Y Y 5 N ¥ ¥

STCI15F205A | 5.5~3.8 | 5K [256]2 | 10-bit| Y| - Y Y 5 N

STC15F205EA| 5.5~3.8 | 5K |256|2 [ 10-bit|Y | IK Y Y 5 N ¥ ¥

IAP15F206A | 5.5~3.8 | 6K |256| 2 | 10-bit| Y | IAP Y Y 5 N

STCI5L201A | 3.6~2.4 | IK |256( 2 [ 10-bit|Y - Y Y 5 N

STCISL201EA| 3.6~2.4 | 1K [256]2 | 10-bit|Y | 2K Y Y 5 N ¥ ¥

STCI15L202A | 3.6~2.4 | 2K |256| 2 | 10-bit|Y | - Y Y 5 N

STCI15L202EA| 3.6~2.4 | 2K |256| 2 [10-bit| Y| 2K Y Y 5 N ¥ ¥

STC15L203A | 3.6~2.4 | 3K |256| 2 | 10-bit| Y| - Y Y 5 N

STC15L203EA| 3.6~2.4 | 3K |256| 2 [10-bit| Y| 2K Y Y 5 N ¥ ¥

STC15L204A | 3.6~2.4 | 4K |256( 2 [10-bit|Y - Y Y 5 N

STCI5L204EA| 3.6~2.4 |4K [256]2 | 10-bit| Y| 1K Y Y 5 N ¥ ¥

STCI15L205A | 3.6~2.4 | 5K |256| 2 | 10-bit| Y| - Y Y 5 N

STCI15L205EA| 3.6~2.4 | 5K |256|2 [10-bit|Y | IK Y Y 5 N ¥ ¥

TIAP15L206A | 3.6~2.4 [ 6K |256|2 [10-bit|Y | IAP Y Y 5 N




1.3.2 STC15F101E series Pin Definition

SYSclkO/INT2/CLKOUT1/TO/RST/P3.4 []1 ;/ 8 [1P3.3/INTI/RSTOUT_LOW
o Ve 2§ % 7[1P3.2/INTO
INT3/CLKOUTO/TI/P3.S 3 0 5 ¢ P31
Gnd[J¢ & ™ 5[p3.0/NT4
SOP-8/DIP-8
STC15F101EA series Selection Table
S Internal | External | Special Pa(%kle;%e of Bt-;;in
. Internal Reset interrupts |timer for ports
1T SS—gfi/ICU O\?c?l:zg:g F(Igs)h i Timer|A/D \IIDV IE(EIF/I low | threshold | which waking | Price (RMB ¥)
V) M T| (B _voltage voltage | canwake | power
interrupt| canbe | uppower | down | SOP-8 [ DIP-8
®) configured [down mode| mode
STCI5F100 5.5~3.8 | 512 |128 2 - 1Yl - Y Y 5 N ¥ ¥
STCI5F101 5.5~3.8 1K (128 2 - Y[ - Y Y 5 N ¥ ¥
STCI5F101E | 5.5~3.8 [ 1K [128 2 - | Y| 2K Y Y 5 N ¥ ¥
STC15F102 | 5.5~3.8 | 2K [128| 2 - | Y| - Y Y 5 N ¥ ¥
STCI5F102E | 5.5~3.8 2K 128 2 - Y| 2K Y Y 5 N ¥ ¥
STCI5F103 5.5~3.8 3K |128] 2 - 1Yl - Y Y 5 N ¥ ¥
STCISF103E | 5.5~3.8 3K 128 2 - 1Y[ 2K Y Y 5 N ¥ ¥
STCI15F104 5.5~3.8 4K [128] 2 - Y[ - Y Y 5 N ¥ ¥
STCI5F104E | 5.5~3.8 [ 4K [128] 2 - | Y[ IK Y Y 5 N ¥ ¥
STC15F105 | 5.5~3.8 | 5K [128| 2 - | Y| - Y Y 5 N
STCISF105E | 5.5~3.8 SK 128 2 - Y] IK Y Y 5 N
TIAP15F106 5.5~3.8 6K |128| 2 - | Y| IAP Y Y 5 N
s Internal | External | Special Pez%kla;gg of 8t-;;in
. Internal Reset interrupts |timer for ports,
1T sggf MCU Ofgﬂitg': ’ F('gs)h i Timer |A/D \é)v RE(E:\D/I low | threshold | which | waking | Price (RMB¥)
V) M T| (B 'voltage voltage | canwake | power
interrupt| canbe | uppower | down | SOP-8 | DIP-8
®) configured [down mode| mode
STCISL100 | 3.6~2.4 | 512 |128| 2 - 1Yl - Y Y 5 N ¥ ¥
STC15L101 | 3.6~2.4 | 1K [128 2 - Yl - Y Y 5 N ¥ ¥
STCI15LI0OIE | 3.6~2.4 [ 1K [128] 2 - | Y| 2K Y Y 5 N ¥ ¥
STC15L102 | 3.6~2.4 | 2K [128| 2 - [ Y| - Y Y 5 N ¥ ¥
STCISLIO2E | 3.6~2.4 | 2K |128| 2 - Y| 2K Y Y 5 N ¥ ¥
STCISL103 | 3.6~2.4 3K 128 2 - |1Y|[ - Y Y 5 N ¥ ¥
STCISLI03E | 3.6~2.4 3K 128 2 - 1Y[ 2K Y Y 5 N ¥ ¥
STC15L104 | 3.6~2.4 | 4K [128| 2 - | Y| - Y Y 5 N ¥ ¥
STCI15L104E | 3.6~2.4 | 4K [128] 2 - | Y[ IK Y Y 5 N ¥ ¥
STC15L105 | 3.6~2.4 | 5K [128| 2 - [ Y| - Y Y 5 N
STCISLIOSE | 3.6~2.4 SK 128 2 - 1Y[ IK Y Y 5 N
TAP15L106 3.6~2.4 6K |128| 2 - | Y| IAP Y Y 5 N




1.3.3 STC15S204EA series Pin Definition

N—
Apc2p12[1 20 [__] ADCO/P1.0
Apcap13[]2 19 [_JADCI/P1.1
ADC4P1L4[]3 18 []P3.7INT3
ADC5/P1.5[_|4 o — 17 [ P3.6/INT2
apcepis[ s =Y 16 [IP3STICLKOUTO
ADCTP1L.7[ 6 g § 15 ] P3.4/TO/CLKOUT!
SYSclkO/RST/P0.0 ] 7 % 5 14 [ P33/NTI

ve[ s 7 13 [ P3.2/NTO

Po.1[J9 12[]P31

Gnd[J10 11 [1P3.0INT4

SOP-20/DIP-20
STC15S204EA series is the special version of STC15F204EA series MCU, but it has no sample provided currently.

STC15S204EA series Selection Table

Internal _External Speual Package of 20-pin
S|T interrupts| timer
. Internal | Reset - (18 1/0 ports)
Type Operating R I W| EEP | threshold which fo!' Price (RMB ¥)
1T 8051 MCU | voltage F(Igih A (M| A/D |D|ROM ow can wake | waking
voltage | voltage
V) M| E T| (B) interrupt| can be up power | power
(®)|R ' down | down |SOP-20 | DIP-20
configured

mode mode
STC15S201A | 5.5~3.8 1K 256( 2 [10-bit| Y| - Y Y 5 N
STCI15S201EA| 5.5~3.8 IK [256] 2 |10-bit| Y| 2K Y Y 5 N
STC15S202A | 5.5~3.8 | 2K |256| 2 [10-bit| Y| - Y Y 5 N
STC15S202EA| 5.5~3.8 2K |256( 2 [10-bit| Y| 2K Y Y 5 N
STC15S203A | 5.5~3.8 | 3K |256[2 |10-bit|Y | - Y Y 5 N
STC15S203EA| 5.5~3.8 | 3K |256[2 |10-bit|Y | 2K Y Y 5 N
STC15S204A | 5.5~3.8 | 4K |256|2 [10-bit|Y| - Y Y 5 N
STCI15S204EA| 5.5~3.8 | 4K |256| 2 [10-bit| Y| 1K Y Y 5 N
STC15S205A | 5.5~3.8 5K [256(2 [ 10-bit|Y]| - Y Y 5 N
STCI15S205EA| 5.5~3.8 | 5K |256| 2 [10-bit| Y| IK Y Y 5 N
TAP15S206A | 5.5~3.8 | 6K |256| 2 [10-bit| Y | IAP Y Y 5 N
STCI5V201A | 3.6~2.4 1K [256( 2 [10-bit| Y| - Y Y 5 N
STCI5V201EA| 3.6~2.4 1K |256( 2 | 10-bit| Y| 2K Y Y 5 N
STCI5V202A | 3.6~2.4 | 2K |256| 2 |10-bit|Y| - Y Y 5 N
STCI5V202EA| 3.6~2.4 | 2K |256| 2 |10-bit| Y| 2K Y Y 5 N
STC15V203A | 3.6~2.4 | 3K |256[2 |10-bit|Y| - Y Y 5 N
STC15V203EA| 3.6~2.4 | 3K 2562 |10-bit|Y | 2K Y Y 5 N
STCI5V204A | 3.6~2.4 | 4K |256| 2 |10-bit|Y | - Y Y 5 N
STCI5V204EA| 3.6~2.4 | 4K |256| 2 |10-bit|Y | 1K Y Y 5 N
STCI5V205A | 3.6~2.4 | 5K |256| 2 |10-bit|Y| - Y Y 5 N
STCI5V205EA| 3.6~2.4 SK [256( 2 [10-bit| Y| IK Y Y 5 N
TIAP15V206A | 3.6~2.4 6K |256( 2 [10-bit| Y | TAP Y Y 5 N




1.4 STC15F204EA series Typical Application Circuit (for ISP)

[]r26 P2.5[ 28]
[2p27 P24[27] | This part of the circuit has
System_Vee / USB +5V []r1.0/apco P23 nothing to do with the down-
[Z{r1.oapct P2.2 load and is only to be observed
[_r12/apc2 P21 conveniently by oscilloscope
Vi [ ]e13/apC3 RSTOUT LOW/P2.0[23 ]
m JEE—
[]p14apc4 INT3/P3.7 Vee
Power On [E]r1.5/aDCS INT2/P3.6
W o []rt.6/ancs CLKOUTO/T1/P3.5
[o]r1.77apc7 CLKOUTU/TO/P3.4[19] 2 Voo, —
RS
v [T po.oRsT/SYSCIkO INTI/P3.3 K
cc 1K
12| Vee INTO/P3.2
104F o.1F T3] o1 p3.1[ 16}
‘L—Lq—-l-—EGnd INT4/P3.0[ 15}

USB+5V TIOIUT R|1 INGND

535535

STC3232,STC232,MAX232,SP232 PC COM

>

USB1 Cl+ Vee T | >Vee
Ol V+ Gnd 11Gnd
Cl- TI0UT PC_RxD(COM Pin2)
- o+ RIIN PC_TxD(COM Pin3)
- RioUT [ MCURXD(P3.0)
MCU_TxD(P3.1
I 2] v TN [T
T20UT  T2IN
Er2N  R20UT[D] otuirio
O+-Ul-PLL
OfMcCU-vCC
O+ UI-P3.0
O+-Ul-P3.1
O+Gnd

On-chip high-reliability Reset, No need external Reset circuit
Internal high-precision RC oscillator with temperature drifting +1%(-40°C~+80°C), No need expensive
external cystal oscillator.
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1.5 PINS Descriptions of STC15F204EA series

Pin
MNEMONIC DESCRIPTION
number
P0.0 Standard PORTO[0]
P0.0/RST/SYSclkO 11 RST Reset pin;
SYSclkO Internal system clock output;
PO.1 13 Standard PORTO[1]
P1.0 Standard PORT1[0]
P1.0/ADCO 3 -
ADCO ADC input channel-0
Pl1.1 Standard PORT1[1]
P1.1/ADCI 4 -
ADCI1 ADC input channel-1
P1.2 Standard PORT1[2]
P1.2/ADC2 5
ADC2 ADC input channel-2
P1.3 Standard PORT1[3]
P1.3/ADC3 6 -
ADC3 ADC input channel-3
P14 Standard PORT1[4]
P1.4/ADC4 7 -
ADC4 ADC input channel-4
P15 Standard PORT1([5]
P1.5/ADCS 8 -
ADCS5 ADC input channel-5
Pl.6 Standard PORT1[6]
P1.6/ADC6 9 ;
ADC6 ADC input channel-6
P1.7 Standard PORT1[7]
P1.7/ADC7 10 -
ADC7 ADC input channel-7
P20/ P2.0 Standard PORT2[0]
N 23 _ . . .
RSTOUT LOW RSTOUT LOW Afte4r power-up, it will output 0. Change the output register to 1 before
- making it iuput
P2.1 24 Standard PORT2[1]
P2.2 25 Standard PORT2[2]
P23 26 Standard PORT2[3]
P2.4 27 Standard PORT2[4]
P25 28 Standard PORT2[5]
P2.6 1 Standard PORT2[6]
P2.7 2 Standard PORT2[7]
P3.0 Standard PORT3[0]
N 15 One of external Interrupt sources.
P3.0/INT4 INT4 The interrupting acts in Negative-Edge only, and with Lease priority, and
it can wake up the STC15F204EA series from power-down mode.
P3.1 16 Standard PORT3[1]

11



Pin

MNEMONIC DESCRIPTION
number
P32 Standard PORT3[2]
One of external Interrupt sources.
The interrupt acting can be configured to Negative-Edge-Active or On-Change-
P3.2/INTO 17 Active(Negative—Edge—Active ar}d quiti\{e—Edge—Active). ' ‘
INTO A Negative-Edge from INTO pin will trigger an interrupt if ITO(TCON.0) is
set, and both of Negative-Edge and Positive-Edge will trigger an interrupt if}
ITO(TCON.0) is cleared.
Also INTO can wake up the STC15F204EA series from power-down mode.
P3.3 Standard PORT3[3]
One of external Interrupt sources.
The interrupt acting can be configured to Negative-Edge-Active or On-Change-
P3.3/INTI 18 Active(Negative-Edge-Active and Positive-Edge-Active).
INT1 A Negative-Edge from INT1 pin will trigger an interrupt if ITI(TCON.2) is
set, and both of Negative-Edge and Positive-Edge will trigger an interrupt if
ITI(TCON.2) is cleared.
Also INT1 can wake up the STC15F204EA series from power-down mode.
P3.4 Standard PORT3[4]
P3.4/T0O/CLKOUTI 19 TO TO input for Timer 0
CLKOUTI Frequency output associated with Timer-1 overflow rate divided by 2
Set INT_CLKO[1](TICLKO)=I to act it.
P3.5 Standard PORT3([5]
P3.5/T1/CLKOUTO 20 Tl T1 input for Timer 1
Frequency output associated with Timer-0 overflow rate divided by 2
CLROUTO Set INT_CLKO[0](TOCLKO)=1 to act it.
P3.6 Standard PORT3[6]
P3.6/INT2 21 One .Of extemal lnte@pt sources. . o '
INT2 The interrupting acts in Negative-Edge only, and with Lease priority, and it can
wake up the STC15F204EA series from power-down mode.
P3.7 Standard PORT3[7]
P3.7/INT3 27 One pf exterqal Inte@pt sources. ‘ o _
INT3 The interrupting acts in Negative-Edge only, and with Lease priority, and it can
wake up the STC15F204EA series from power-down mode.
Vee 12 Power
Gnd 14 Ground

12



1.6 Package Drawings

28-Pin Small Outline Package (SOP-28)

Dimensions

in Millimeters

HHHHHHQEHHHHHg

1
1
1
1
K38 3
i}
1.
1
1

®)
HEHHHHH

BEEEHHH

1.27mm

bl

A

b

\4

NN NNNANN

\/

/

/é E‘/WITH PLATING

N
AN

<\
ANANANANANANNN

=

—>| LI |

BASE METAL

>

[l

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
A2 2.100 2.300 2.500
b 0.356 0.406 0.456
bl 0.366 0.426 0.486
c - 0.254 -

D 17.750 | 17.950 18.150
E 10.100 | 10.300 10.500
El 7.424 7.500 7.624
e 1.27

L 0.764 0.864 0.964
L1 1.303 1.403 1.503
L2 - 0.274 -

R - 0.200 -
R1 - 0.300 -

® 0° - 10°
z - 0.745 -
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28-Pin Plastic Dual-In-line Package (SKDIP-28)

Dimensions in Inches and Millmeters

D
»

<« >

M T Y

alID O O
A
bR RS R R R R R AT

100 mil bl

COMMON DIMENSIONS

(UNITS OF MEASURE = INCH)

SYMBOL | MIN | NOM | MAX
A - - 0.210
Al 0.015 - -
A2 0.125 0.13 0.135
b - 0.018 -
bl - 0.060 -
D 1.385 | 1.390 1.40
E - 0.310 -
El 0283 | 0.288 | 0.293
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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8-PIN SMALL OUTLINE PACKAGE (SOP-8)

Dimensions in Inches

< D | -
HHAH =~
A
........... |
Y
= v
COMMON DIMENSIONS
p\ (UNITS OF MEASURE = INCH)
<v SYMBOL [ MIN | NOM | MAX
3 A 0.053 - 0.069
|2 [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
L1 >l le e 0.050
L 0016 | - | 0.050
L1 0.008
D o | - ] &

UNIT: INCH, 1 inch = 1000 mil




8-Pin Plastic Dual Inline Package (DIP-8)

Dimensions in Inches

Ly 'y
i 4
a| D m S
y ¥
RIETILT v
b
18 mil
T % COMMON DIMENSIONS
[ Ay s (UNITS OF MEASURE = INCH)
v SYMBOL | MIN | NOM | MAX
i [ TAI A - - 0.210
c 100 mil Al 0.015 - -
b — A2 0.125 | 0.130 | 0.135
b - 0.018 -
bl - 0.060 -
D 0355 | 0365 | 0.400
E - 0.300 -
El 0.245 | 0.250 | 0.255
e - 0.100 -
0.115 | 0.130 | 0.150
0’ 0 7 15
eA 0335 | 0355 | 0375

UNIT: INCH, 1 inch = 1000 mil
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20-Pin Small Outline Package (SOP-20) (for STC15S/VV204EA series)

Dimensions in Inches and (Millimeters)

HAAABAAARA

% HEH EIEEIEEEI H

1.27mm

bl »

A

fe—————>
Y WANANANANANANAN

% N\

ANANANANANANNN

A=

ﬁf L

BASE METAL

’_.:J] A
Iy
v
N v
COMMON DIMENSIONS
(UNITS OF MEASURE = MILLMETER)
SYMBOL [ MIN | NOM | MAX
A 2465 | 2515 | 2.565
Al 0.100 | 0.150 | 0.200
A2 2.100 | 2.300 | 2.500
bl 0366 | 0426 | 0.486
b 0356 | 0406 | 0.456
c 0.234 - 0.274
cl 0224 | 0254 | 0274
D 17.750 | 17.950 | 18.150
E 10.100 | 10.300 | 10.500
El 7424 | 7.500 | 7.624
e 1.27
0.764 | 0.864 | 0.964
L1 1.303 | 1.403 | 1.503
L2 - 0.274 -
R - 0.300 -
R1 - 0.200 -
o) 0° - 10°
z - 0.660 -
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20-Pin Plastic Dual Inline Package (DIP-20) (for STC15S/V204EA series)

Dimensions in Inches

D »
D = C =
mnm e T T
A
El ) @ @ 5
A A AT e ‘ v
—> LT:S— —L:I [ B
120 mil
COMMON DIMENSIONS

(UNITS OF MEASURE = INCH)

SYMBOL | MIN NOM | MAX

A - - 0.175
o Al 0.015 - -
A2 0.125 0.13 0.135

0.016 0.018 0.020

0.058 0.060 0.064

1.012 1.026 1.040

b
bl
C 0.008 0.010 0.11
D
E

0.290 0.300 0.310

El 0.245 | 0250 | 0.255
e 0.090 | 0.100 | 0.110
L 0.120 | 0.130 | 0.140
0’ 0 - 15

eA 0.355 | 0355 | 0.375
S - - 0.075

UNIT: INCH, 1 inch= 1000 mil
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1.7 STC15Fxx series MCU naming rules

1.7.1 STC15F204EA series MCU naming rules

STCLY x - 2xx

XX

- 35 X - XXXX XX
| Pin Number
e.g. 28
Package type

e.g. SOP, SKDIP

Temperature range
I : Industrial, -40°C-80°C
C : Commercial, 0°C-70°C

Operating frequency
35: Up to 35MHz

EA : Have internal EEPROM and A/D Converter

A : Have A/D Converter

Program space

01:1KB 02:2KB 03:3KB 04:4KB 05:5KB 06:6KB ectc.

Operating Voltage

F:55V~3.8V
L:24V~3.6V

STC IT Series 8051 MCU
Speed is 8~12 times the traditional 8051
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1.7.2 STC15F101E series MCU naming rules

- 35 x - XXXX XX
| Pin Number
eg. 8
Package type
e.g. SOP, DIP

Temperature range
I : Industrial, -40°C-80°C
C : Commercial, 0°C-70°C

Operating frequency
35: Up to 35MHz

E : Have internal EEPROM

Otherwise : No internal EEPROM

Program space

00:0.5KB 01:1KB 02:2KB 03:3KB 04:4KB 05:5KB 06:6KB ectc.

Operating Voltage

F:55~3.8V
L:24V~3.6V

STC 1T Series 8051 MCU
Speed is 8~12 times the traditional 8051
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Chapter 2 Clock, Power Management, Reset
2.1 Clock

There is only one clock source—Internal RC oscillator available for STC15F204EA series.
After picking out clocking source, there is another slow-down mechanism available for power-saving purpose.

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]J2:0] to a non-zero value before entering the idle mode.

CLK_DIV register (Clock Divider)

LSB
SFR Name | SFR Address | bit B7 B6 B5 B4 | B3 B2 B1 BO
CLK DIV 97H name - - - - - CLKS2 | CLKS1 | CLKSO
{CLKS2,CLKS1,CLKS0}
000 := The internal RC oscillator is set as the clock-in not divided (default state)
001 := The internal RC oscillator is set as the clock-in divided by 2
010 := The internal RC oscillator is set as the clock-in divided by 4
011 := The internal RC oscillator is set as the clock-in divided by 8
100 := The internal RC oscillator is set as the clock-in divided by16
101 := The internal RC oscillator is set as the clock-in divided by 32
110 := The internal RC oscillator is set as the clock-in divided by 64
111 := The internal RC oscillator is set as the clock-in divided by 128
r—— == - - il
: Not-divided : 000
| |
| |
I +4 ; 010
| |
! =8 L—o11 System clock (SYSclk)
Internal RC oscillator —>: : (To CPU and peripherals)
(5 MHz — 35 MHz) | 16 — 100
(temperature drifting +1%) | |
| +32 f 101
| |
' +64 —110
| |
| |
| +128 | 111
L - - - e = = o
y4
7
CLKS2,CLKS1,CLKS0

Clock Structure
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2.2 Power Management

PCON register (Power Control Register)

LSB
SFR name | Address bit B7 B6 BS B4 B3 B2 B1 BO
PCON 87H name - - LVDF | POF GF1 | GFO PD IDL

LVDF : 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.

GF1 : General-purposed flag 1

GFO : General-purposed flag 0

PD : Power-Down bit.

IDL : Idle mode bit.

POF=0, No

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

cold boot

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

} :

2.2.1 Idle Mode

An instruction that sets IDL/PCON.0 causes that to be the last instruction executed before going into the idle
mode, the internal clock is gated off to the CPU but not to the interrupt, timer, ADC and WDT functions. The
CPU status is preserved in its entirety: the RAM, Stack Pointer, Program Counter, Program Status Word, Ac-
cumulator, and all other registers maintain their data during Idle. The port pins hold the logical states they had at
the time Idle was activated. Idle mode leaves the peripherals running in order to allow them to wake up the CPU
when an interrupt is generated. Timer 0, Timer 1 and so on will continue to function during Idle mode.

There are two ways to terminate the idle. Activation of any enabled interrupt will cause IDL/PCON.0 to be
cleared by hardware, terminating the idle mode. The interrupt will be serviced, and following RETI, the next
instruction to be executed will be the one following the instruction that put the device into idle.

The other way to wake-up from idle is to pull RESET high to generate internal hardware reset. Since the clock
oscillator is still running, the hardware reset neeeds to be held active for only two machine cycles (24 oscillator
periods) to complete the reset.
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2.2.2 Slow Down Mode

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.

CLK_DIV register (Clock Divider)

LSB
SFR Name | SFR Address | bit B7 B6 B5 B4 | B3 B2 B1 B0
CLK DIV 97H name - - - - - CLKS2 | CLKSI1 | CLKSO
{CLKS2,CLKS1,CLKS0}
000 := The internal RC oscillator is set as the clock-in not divided (default state)
001 := The internal RC oscillator is set as the clock-in divided by 2
010 := The internal RC oscillator is set as the clock-in divided by 4
011 := The internal RC oscillator is set as the clock-in divided by 8
100 := The internal RC oscillator is set as the clock-in divided by16
101 := The internal RC oscillator is set as the clock-in divided by 32
110 := The internal RC oscillator is set as the clock-in divided by 64
111 := The internal RC oscillator is set as the clock-in divided by 128
r—— - - - = il
: Not-divided [——000
| |
| +2 T 001
| |
I +4 f 010
| |
! +8 L—o11 System clock (SYSclk)
. | |
Internal RC oscillator —>I I (To CPU and peripherals)
(5 MHz — 35 MHz) | =16 : 100
(temperature drifting +1%) | |
I +32 f 101
| |
! +64 —1110
| |
| |
| +128 I 111
L — — — — — — 4
ya
7
CLKS2,CLKS1,CLKS0

Clock Structure
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2.2.3 Power Down (PD) Mode (Stop Mode)

An instruction that sets PD/PCON.1 cause that to be the last instruction executed before going into the Power-
Down mode. In the Power-Down mode, the on-chip oscillator and the Flash memory are stopped in order to
minimize power consumption. Only the power-on circuitry will continue to draw power during Power-Down.
The contents of on-chip RAM and SFRs are maintained. The power-down mode can be woken-up by RESET pin,
external interrupts INTO,INT1, INT2,INT3 and INT4. When it is woken-up by RESET, the program will execute
from the address 0x0000. Be carefully to keep RESET pin active for at least 10ms in order for a stable clock. If it
is woken-up from external interrupts, the CPU will rework through jumping to related interrupt service routine.
Before the CPU rework, the clock is blocked and counted until 64 in order for denouncing the unstable clock. To
use external interrupts wake-up, interrupt-related registers have to be enabled and programmed accurately before
power-down is entered. Pay attention to have at least one “NOP” instruction subsequent to the power-down
instruction if external interrupts wake-up is used. When terminating Power-down by an interrupt, the wake up
period is internally timed. At the negative edge (for INTO,INT1, INT2,INT3 and INT4) or positive edge (for INTO
and INT1) on the interrupt pin, Power-Down is exited, the oscillator is restarted, and an internal timer begins
counting. The internal clock will be allowed to propagate and the CPU will not resume execution until after the
timer has reached internal counter full. After the -timeout period, the interrupt service routine will begin. To
prevent the interrupt from re-triggering, the interrupt service routine should disable the interrupt before returning.
The interrupt pin should be held low until the device has timed out and begun executing. The user should not
attempt to enter (or re-enter) the power-down mode for a minimum of 4 us until after one of the following
conditions has occured: Start of code execution(after any type of reset), or Exit from power-down mode.

The following circuit can timing wake up MCU from power down mode when external interrupt sources do not

exist
vo XI——— DA
300Q _LI I
0.1uF

Cl 5MQ

Operation step:
1. I/O ports are first configured to push-pull output(strong pull-up) mode
. Writen 1s into ports I/O ports
. the above circuit will charge the capacitor C1
. Writen Os into ports I/O ports, MCU will go into power-down mode

WD A W

. The above circuit will discharge. When the electricity of capacitor C1 has been discharged less than
0.8V, external interrupt INTx pin will generate a falling edge and wake up MCU from power-down
mode automatically.
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The following example C program demostrates that power-down mode be woken-up by external interrupt.

/* */
/* --- STC MCU International Limited */
/* --- STC 1T Series MCU wake up Power-Down mode Demo ----------=----=------- */

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

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

/* */
#include <reg51.h>

#include <intrins.h>

sbit Begin LED =P172; //Begin-LED indicator indicates system start-up
unsigned char Is Power Down = 0; //Set this bit before go into Power-down mode

sbit Is Power Down LED INTO =PI177; //Power-Down wake-up LED indicator on INTO

sbit Not_Power Down LED INTO =P176; //Not Power-Down wake-up LED indicator on INTO
sbit Is Power Down LED INT1 =P1"5; //Power-Down wake-up LED indicator on INT1

sbit Not Power Down LED INT1 =P1"4; //Not Power-Down wake-up LED indicator on INT1
sbit Power Down_ Wakeup Pin INTO =P3"2; //Power-Down wake-up pin on INTO

sbit Power Down_Wakeup Pin INT1 =P3"3; //Power-Down wake-up pin on INT1

sbit Normal Work Flashing LED =PI1”3; //Normal work LED indicator

void Normal Work Flashing (void);
void INT System_init (void);

void INTO Routine (void);

void INT1 Routine (void);

void main (void)

//clear interrupt wakeup counter variable wakeup counter

{
unsigned char j=0;
unsigned char wakeup counter = 0;
Begin LED =0; //system start-up LED
INT System_init ( ); //Interrupt system initialization
while(1)
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P2 = wakeup_counter;
wakeup_counter++;
for(j=0; j<2; j++)

{
Normal Work Flashing(); //System normal work
}
Is_ Power Down = 1; //Set this bit before go into Power-down mode
PCON =0x02; //after this instruction, MCU will be in power-down mode
/lexternal clock stop
_nop_();
_nop_();
_nop_();
_nop_();

void INT_System _init (void)

=0; /* External interrupt 0, low electrical level triggered */
=1; /* External interrupt 0, negative edge triggered */

=1 /* Enable external interrupt 0

=0; /* External interrupt 1, low electrical level triggered */
=1; /* External interrupt 1, negative edge triggered */

=1 /* Enable external interrupt 1

=1; /* Set Global Enable bit

void INTO Routine (void) interrupt 0

if (Is_Power Down)

}
}
{
ITO
/" ITO
EX0
IT1
/I IT1
EX1
EA
}
{
{
}

//1s_Power Down ==1; /* Power-Down wakeup on INTO */
Is Power Down = 0;
Is Power Down LED INTO=0;
/*open external interrupt 0 Power-Down wake-up LED indicator */
while (Power Down_Wakeup_ Pin INTO0 == 0)
{
/* wait higher */
i
Is Power Down LED INTO=1;
/* close external interrupt 0 Power-Down wake-up LED indicator */
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else

{
Not Power Down LED INTO=0; /* open external interrupt 0 normal work LED */
while (Power Down_Wakeup Pin INTO ==0)
{
/* wait higher */
}
Not Power Down LED INTO=1; /* close external interrupt 0 normal work LED */
H
H
void INT1 Routine (void) interrupt 2
{
if (Is_Power Down)
{
//1s_Power Down ==1; /* Power-Down wakeup on INT1 */
Is Power Down = 0;
Is Power Down LED INTI1=0;
/*open external interrupt 1 Power-Down wake-up LED indicator */
while (Power Down_Wakeup Pin INT1 == 0)
{
/* wait higher */
i
Is Power Down LED INTI1 =1;
/* close external interrupt 1 Power-Down wake-up LED indicator */
H
else
{
Not Power Down LED INT1=0; /* open external interrupt 1 normal work LED */
while (Power Down_Wakeup Pin INT1 ==0)
{
/* wait higher */
}
Not Power Down LED INT1=1; /* close external interrupt 1 normal work LED */
H
H
void delay (void)
{
unsigned int j=0x00;
unsigned int k = 0x00;

for (k=0; k<2; ++k)

{

for (j=0; j<=30000; ++j)
{
_nop_();
_nop_();
_nop_();
_nop_();
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_nop_();

_nop_();
_nop_();
_nop_();
H
H
H
void Normal Work Flashing (void)
{
Normal Work Flashing LED = 0;
delay ();
Normal Work Flashing LED = 1;
delay ();
H

The following program also demostrates that power-down mode or idle mode be woken-up by external
interrupt, but is written in assembly language rather than C languge.

«sfe sfe s s s e sfe s st sk s ke s st st sk ke sk s st sk s ke sk st sk sk s ke sk st sk sk ke sk st sk sk s ke sk st sk sk ke sk st sk sk sk sk sk st sk sk ke sk sk sk sk sk sk

2

;Wake Up Idle and Wake Up Power Down

sk s ok ook s o o ok ok ok ok kR ok ok s o o kR R R KRR SR R R o o R R R R R R R SR SRR R R R R R R R R K ok
2

ORG  0000H
AJMP  MAIN
ORG  0003H
int0_interrupt:
CLR P17 ;open P1.7 LED indicator
ACALL delay ;delay in order to observe
CLR EA ;clear global enable bit, stop all interrupts
RETI
ORG  0013H
intl_interrupt:
CLR P1.6 ;open P1.6 LED indicator
ACALL delay ;;delay in order to observe
CLR EA ;clear global enable bit, stop all interrupts
RETI
ORG  0100H
delay:
CLR A
MOV RO, A
MOV  RI, A
MOV  R2, #02
delay loop:
DINZ RO, delay loop
DINZ RI, delay loop
DINZ R2, delay loop
RET
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main:

main_loop:

MOV  R3, #0
MOV A, R3
CPL A

MOV  PI, A
ACALL delay

INC R3

MOV A, R3
SUBB A, #18H
JC main_loop
MOV  PI, #0FFH
CLR ITO

SETB  ITO

SETB  EXO0

CLR IT1

SETB IT1

SETB  EXI

SETB EA

;P1 LED increment mode changed
;start to run program

;close all LED, MCU go into power-down mode
;low electrical level trigger external interrupt 0
;negative edge trigger external interrupt 0

;enable external interrupt 0

;low electrical level trigger external interrupt 1
;negative edge trigger external interrupt 1

;enable external interrupt 1

;set the global enable

;if don't so, power-down mode cannot be wake up

;MCU will go into idle mode or power-down mode after the following instructions

WAIT1:

MOV
NOP
NOP
NOP
MOV
MOV
NOP
NOP
NOP

SIMP
END

PCON, #00000010B

PCON, #00000001B
P1, #0DFH

WAIT1

;Set PD bit, power-down mode (PD = PCON.1)

;Set IDL bit, idle mode (IDL = PCON.0)
;1101,1111

;dynamically stop
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2.3 Reset

In STC15F204EA series, there are 6 sources to generate internal reset. They are RESET (P0.0) pin, software
reset, On-chip power-on-reset, Watch-Dog-Timer,On-chip MAX810 POR timing delay and low-voltage detection.

Those following conditions will induce reset.
e (User-Invoked) Reset pin acting
e (User-Invoked) Software Reset via SWRST (IAP_CONTR.5)
*  (System-Invoked) Watch-Dog-Timer overflow
*  (System-Invoked) MAX810-like Power-Up latency (~45mS)
*  (System-Invoked) Low-Voltage detector acting

2.3.1 Reset pin

The P0.0 pin, if configured as RESET pin function, which is the input to Schmitt Trigger, is input pin
for chip reset. A level change of RESET pin have to keep at least 24 cycles plus 10us in order for CPU

internal sampling use.

2.3.2 Software RESET
Writing an “1” to SWRST bit in [AP_ CONTR register will generate a internal reset.

IAP_CONTR: ISP/IAP Control Register

SFR Name SFR Address | bit B7 B6 B5 B4 B3 B2 Bl

BO

IAP_CONTR C7H name | IJAPEN | SWBS |SWRST|CMD_FAIL| - WT2 WTI1

WTO

SWBS : software boot selection control bit
0 : Boot from user-code after reset
1 : Boot from ISP monitor code after reset
SWRST : software reset trigger control.
0 : No operation
1 : Generate software system reset. It will be cleared by hardware automatically

System will reset to AP address 0000H and begin running user application program code if
MOV  IAP CONTR, #00100000B

System will reset to ISP address 0000H and begin running system ISP monitor code if
MOV  IAP CONTR, #01100000B

2.3.3 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 8192 clocks.
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2.3.4 Watch-Dog-Timer

The watch dog timer in STC15F204EA series 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 STC15F204EA series 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.

1256 ——0

1/128 —o
1/64 ——o
132 —o 15-bit

/16 —o Watch-dog Timer
118 —o
1/4 —o
12 —o

» WDT Reset

8-bit prescalar

SYSclk/12

IDL/PCON.0 T 1T 1

[
[wDT FLAG] - [EN_WDT[CLR WDT|[IDLE WDT[Ps2]Ps1[Pso]
WDT_CONTR

‘WDT Structure

WDT_ CONTR: Watch-Dog-Timer Control Register
LSB

SFR name |Address| bit B7 B6 B5 B4 B3 B2 | Bl | BO
WDT_CONTR| OCIH | 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.
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PS2, PS1, PSO : WDT Pre-scale value set bit.
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 39.3 mS

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 1258

1 1 0 128 258

1 1 1 256 58S

The WDT overflow time is determined by the following equation:
WDT overflow time = (12 % 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 2.0971 8
1 1 0 128 4.1943 S
1 1 1 256 8.3886 S

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 71.1 mS
0 0 1 4 142.2 mS
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 2.2755 S
1 1 0 128 4.5511 S
1 1 1 256 9.1022 S
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The following example is a assembly language program that demostrates STC 1T Series MCU WDT.

¥ */
;/* --- STC MCU International Limited */
/¥ ——- STC 1T Series MCU WDT Demo */

;/* If you want to use the program or the program referenced in the */
;/* article, please specify in which data and procedures from STC  */

: WDT overflow time = (12 x Pre-scale x 32768) / SY Sclk
WDT _CONTR EQU 0C1H ;WDT address
WDT TIME LED EQU PL.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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WAITI:
SIMP  WAITI ;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
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2.3.5 MAX810 power-on-reset delay

There is another on-chip POR delay circuit is integrated on STC15F204EA series. This circuit is MAX810—
sepcial reset circuit and is controlled by configuring flash Option Register. Very long POR delay time — around
45ms will be generated by this circuit once it is enabled.

2.3.6 Low Voltage Detection

Besides the POR voltage, there is a higher threshold voltage: the Low Voltage Detection (LVD) voltag for
STC15F204EA series. When the VCC power drops down to the LVD voltage, the Low voltage Flag, LVDF bit
(PCON.5), will be set by hardware. (Note that during power-up, this flag will also be set, and the user should
clear it by software for the following Low Voltage detecting.) This flag can also generate an interrupt if bit ELVD

(IE.6) is set to 1.

The following tables list all the low voltage detection threshold voltages under different degrees for

STC15F204EA series .

5V device low voltage detection threshold voltages:

-40°C 25°C 85°C
4.74 4.64 4.60
4.41 432 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

User can select those voltages listed in above table as reset threshold voltages by STC ISP Writer/Programmer

3V device low voltage detection threshold voltages:

-40°C 25°C 85°C
3.11 3.08 3.09
2.85 2.82 2.83
2.63 2.61 2.61
2.44 2.42 2.43
2.29 2.26 2.26
2.14 2.12 2.12
2.01 2.00 2.00
1.90 1.89 1.89

User can select those voltages listed in above table as reset threshold voltages by STC ISP Writer/Programmer
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Some SFRs related to Low voltage detection as shown below.

PCON register (Power Control Register)

LSB
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
PCON 87H name - - LVDF | POF GF1 | GFO PD IDL

LVDF : 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.
GF1 : General-purposed flag 1

GFO0 : General-purposed flag 0

PD : Power-Down bit.

IDL : Idle mode bit.

IE: Interrupt Enable Rsgister (Address: 0A8H)

(MSB) (LSB)
| EA |ELVD|EADC| i | ETI | EX1 | ETO | EX0 |

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 (Address: 0B8H)

(MSB) (LSB)

| - |PLVD|PADC| - | PTI | PX1 | PTO | PX0 |

Priority bit = 1 assigns high priority .
Priority bit =0 assigns low priority.

PLVD (IP.6): Low voltage detection interrupt priority.
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Chapter 3 Memory Organization

The STC15F204EA series MCU has separate address space for Program Memory and Data Memory. The logical
separation of program and data memory allows the data memory to be accessed by 8-bit addresses, which can be
quickly stored and manipulated by the CPU.

Program memory (ROM) can only be read, not written to. In the STC15F204EA series, all the program memory
are on-chip Flash memory, and without the capability of accessing external program memory because of no Ex-
ternal Access Enable (/EA) and Program Store Enable (/PSEN) signals designed.

Data memory occupies a separate address space from program memory. In the STC15F204EA series, there are
256 bytes of internal scratch-pad RAM(SRAM).

3.1 Program Memory

Program memory is the memory which stores the program codes for the CPU to execute. There is 1~6Kbytes
of flash memory embedded for program and data storage in STC15F204EA series. The design allows users to
configure it as like there are three individual partition banks inside. They are called AP(application program)
region, IAP (In-Application-Program) region and ISP (In-System-Program) boot region. AP region is the space
that user program is resided. IAP(In-Application-Program) region is the nonvolatile data storage space that may
be used to save important parameters by AP program. IAP region is used to realize¢ EEPROM function. In other
words, the IAP capability of STC15F204EA series provides the user to read/write the user-defined on-chip data
flash region to save the needing in use of external EEPROM device. ISP boot region is the space that allows a
specific program we calls “ISP program” is resided. Inside the ISP region, the user can also enable read/write
access to a small memory space to store parameters for specific purposes. Generally, the purpose of ISP program
is to fulfill AP program upgrade without the need to remove the device from system. STC15F204EA series MCU
hardware catches the configuration information since power-up duration and performs out-of-space hardware-
protection depending on pre-determined criteria. The criteria is AP region can be accessed by ISP program
only, IAP region can be accessed by ISP program and AP program, and ISP region is prohibited access from AP
program and ISP program itself. But if the “ISP data flash is enabled”, ISP program can read/write this space.
When wrong settings on ISP-IAP SFRs are done, The “out-of-space” happens and STC15F204EA series follows
the criteria above, ignore the trigger command.

After reset, the CPU begins execution from the location 0000H of Program Memory, where should be the starting
of the user’s application code. To service the interrupts, the interrupt service locations (called interrupt vectors)
should be located in the program memory. Each interrupt is assigned a fixed location in the program memory. The
interrupt causes the CPU to jump to that location, where it commences execution of the service routine. External
Interrupt 0, for example, is assigned to location 0003H. If External Interrupt 0 is going to be used, its service
routine must begin at location 0003H. If the interrupt is not going to be used, its service location is available as
general purpose program memory.

The interrupt service locations are spaced at an interval of 8 bytes: 0003H for External Interrupt 0, 000BH for
Timer 0, 0013H for External Interrupt 1, 001BH for Timer 1, etc. If an interrupt service routine is short enough (as
is often the case in control applications), it can reside entirely within that 8-byte interval. Longer service routines
can use a jump instruction to skip over subsequent interrupt locations, if other interrupts are in use.
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17FFH Type Program Memory
STCI5F/L201A/EA | 0000H~03FFH (1K)
6K STCI15F/L202A/EA | 0000H~07FFH (2K)
Program Flash STC15F/L203A/EA |  0000H~OBFFH (3K)
Memory STC15F/L204A/EA | 0000H~OFFFH (4K)
(1~6K) STC15F/L205A/EA | 0000H~13FFH (5K)
IAP15F/L206A 0000H~17FFH (6K)

0000H

STC15F204EA series Program Memory

3.2 SRAM

Just the same as the conventional 8051 micro-controller, there are 256 bytes of SRAM data memory plus
128 bytes of SFR space available on the STC15F204EA series. The lower 128 bytes of data memory may be
accessed through both direct and indirect addressing. The upper 128 bytes of data memory and the 128 bytes
of SFR space share the same address space. The upper 128 bytes of data memory may only be accessed using
indirect addressing. The 128 bytes of SFR can only be accessed through direct addressing. The lowest 32 bytes
of data memory are grouped into 4 banks of 8 registers each. Program instructions call out these registers as RO
through R7. The RS0 and RS1 bits in PSW register select which register bank is in use. Instructions using register
addressing will only access the currently specified bank. This allows more efficient use of code space, since
register instructions are shorter than instructions that use direct addressing. The next 16 bytes (20H~2FH) above
the register banks form a block of bit-addressable memory space. The 80CS51 instruction set includes a wide
selection of single-bit instructions, and the 128 bits in this area can be directly addressed by these instructions.
The bit addresses in this area are 00H through 7FH.

All of the bytes in the Lower 128 can be accessed by either direct or indirect addressing while the Upper 128
can only be accessed by indirect addressing. SFRs include the Port latches, timers, peripheral controls, etc.
These registers can only be accessed by direct addressing. Sixteen addresses in SFR space are both byte- and bit-
addressable. The bit-addressable SFRs are those whose address ends in OH or 8H.

FF 7FH
. Special Function
High 128 Bytes Registers (SFRs) 30H
Internal RAM JFH
80 bit Addressable
TF 20H
Low 128 Bytes Bank 0 1FH
Internal RAM 18H 171
Bank 0
10H
00 OFH
. Bank 0
On-chip Scratch-Pad RAM 08H 071
00H Bank 0

Lower 128 Bytes of internal SRAM
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PSW register

LSB

SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO

PSW DOH | name | CY AC FO RS1 RSO oV - P
CY : Carry flag.

AC : Auxilliary Carry Flag.(For BCD operations)

FO : Flag 0.(Available to the user for general purposes)
RS1: Register bank select control bit 1.

RSO0: Register bank select control bit 0.

OV : Overflow flag.
B1 : Reserved
P : Parity flag.
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Chapter 4. Configurable 1/0O Ports
4.1 1/0 Port Configurations

STC15F204EA series have 26 configurable I/O ports: P0.0~P0.1, P1.0~P1.7, P2.0~P2.7, P3.0~P3.7. Port 0 is an
2-bit bi-directional I/O port with pull-up resistance. Portl is general-purposed I/O with weak pull-up resistance
inside. When 1s are written into Portl, the strong output driving CMOS only turn-on two period and then the
weak pull-up resistance keep the port high. Port2 is an 8-bit bi-directional I/O port with pull-up resistance. Port3
is general-purposed 1/O with weak pull-up resistance inside. When 1s are written into Port3, the strong output
driving CMOS only turn-on two period and then the weak pull-up resistance keep the port high. Port3 also serves
the functions of various special features.

All ports on STCI15F204EA series may be independently configured to one of four modes : quasi-bidirectional
(standard 8051 port output), push-pull output, input-only or open-drain output .All ports default to quasi-
bidirectional after reset. Each one has a Schmitt-triggered input for improved input noise rejection. The drive
capability of each port is up to 20 mA. But recommend the whole chip's should be less than 90 mA.

4.1.1 Quasi-bidirectional 1/0

Port pins in quasi-bidirectional output mode function similar to the standard 8051 port pins. A quasi-bidirectional
port can be used as an input and output without the need to reconfigure the port. This is possible because when
the port outputs a logic high, it is weakly driven, allowing an external device to pull the pin low. When the pin
outputs low, it is driven strongly and able to sink a large current. There are three pull-up transistors in the quasi-
bidirectional output that serve different purposes.

One of these pull-ups, called the “very weak” pull-up, is turned on whenever the port register for the pin contains
a logic “1”. This very weak pull-up sources a very small current that will pull the pin high if it is left floating.

A second pull-up, called the “weak™ pull-up, is turned on when the port register for the pin contains a logic
“1” and the pin itself is also at a logic “1” level. This pull-up provides the primary source current for a quasi-
bidirectional pin that is outputting a 1. If this pin is pulled low by the external device, this weak pull-up turns off,
and only the very weak pull-up remains on. In order to pull the pin low under these conditions, the external device
has to sink enough current to over-power the weak pull-up and pull the port pin below its input threshold voltage.

The third pull-up is referred to as the “strong” pull-up. This pull-up is used to speed up low-to-high transitions on
a quasi-bidirectional port pin when the port register changes from a logic “0” to a logic “1”. When this occurs, the
strong pull-up turns on for two CPU clocks, quickly pulling the port pin high.

2 clock
delay

PORT I
LATCH DATA v

INPUT
DATA

Quasi-bidirectional output
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4.1.2 Push-pull Output

The push-pull output configuration has the same pull-down structure as both the open-drain and the quasi-
bidirectional output modes, but provides a continuous strong pull-up when the port register conatins a logic “1”.
The push-pull mode may be used when more source current is needed from a port output. In addition, input path
of the port pin in this configuration is also the same as quasi-bidirectional mode.

Vce

—dg

PORT
LATCH DATA PORT

! PIN
Ii
INPUT ¢
DATA

Push-pull output

4.1.3 Input-only Mode

The input-only configuration is a Schmitt-triggered input without any pull-up resistors on the pin.

INPUT ¢ PORT
DATA PIN

Input-only Mode

4.1.4 Open-drain Output

The open-drain output configuration turns off all pull-ups and only drives the pull-down transistor
of the port pin when the port register contains a logic “0”. To use this configuration in application, a
port pin must have an external pull-up, typically tied to VCC. The input path of the port pin in this
configuration is the same as quasi-bidirection mode.

PORT
PORT {>c | PIN

LATCH DATA
INPUT
DATA

Open-drain output

y
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4.2 1/0O Port Registers

All port pins on STC15F204EA series may be independently configured by software to one of four types on a
bit-by-bit basis,as shown in next Table.Two mode registers for each port select the output mode for each port pin.

Table: Configuration of I/O port mode.

PxM1.n PxM0.n Port Mode
0 0 Quasi-bidirectional
0 1 Push-Pull output
1 0 Input Only (High-impedance)
1 1 Open-Drain Output

where x = 0 ~ 3 (port number), and n = 0 ~7 (port pin).

PO register
SFR name | Address bit B7 B6 B5 B4 B3