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Description

The STM8S903K3/F3 access line 8-bit microcontrollers offer 8 Kbyte Flash program
memory, plus integrated true data EEPROM. The STM8S microcontroller family reference
manual (RM0016) refers to devices in this family as low-density. They provide the following
benefits: performance, robustness, and reduced system cost.

Device performance and robustness are ensured by advanced core and peripherals made
in a state-of-the art technology, a 16 MHz clock frequency, robust 1/Os, independent
watchdogs with separate clock source, and a clock security system.

The system cost is reduced thanks to an integrated true data EEPROM for up to 300 k
write/erase cycles and a high system integration level with internal clock oscillators,
watchdog and brown-out reset.

Full documentation is offered as well as a wide choice of development tools.

Table 1. STM8S903K3/F3 access line features

Device STM8S903K3 STM8S903F3
Pin count 32 20
Maximum number of GPIOs 28(1) 16
(I/Os)
Ext. interrupt pins 28 16
Timer CAPCOM channels 7
Timer complementary outputs 3 2
A/D converter channels 7 5
High sink I/Os 21 12
Low density Flash program
8K
memory (bytes)
Data EEPROM (bytes) 640
RAM (bytes) 1K
Perioheral set Multipurpose timer (TIM1), SPI, 12C, UART window WDG,
P independent WDG, ADC, PWM timer (TIM5), 8-bit timer (TIM6)

1. Including 21 high-sink outputs
2. Including 12 high-sink outputs

3. No read-while-write (RWW) capability.
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Block diagram

Figure 1. STM8S903K3/F3 block diagram
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4.2

4.3

44

3

Single wire interface module (SWIM) and debug module (DM)

The single wire interface module and debug module permits non-intrusive, real-time in-
circuit debugging and fast memory programming.

SWIM

Single wire interface module for direct access to the debug module and memory
programming. The interface can be activated in all device operation modes. The maximum
data transmission speed is 145 bytes/ms.

Debug module

The non-intrusive debugging module features a performance close to a full-featured
emulator. Beside memory and peripherals, also CPU operation can be monitored in real-
time by means of shadow registers.

e R/W to RAM and peripheral registers in real-time

e R/W access to all resources by stalling the CPU

e  Breakpoints on all program-memory instructions (software breakpoints)
e Two advanced breakpoints, 23 predefined configurations

Interrupt controller

e Nested interrupts with three software priority levels,

e 32 interrupt vectors with hardware priority,

e Up to 28 external interrupts on 7 vectors including TLI,
e Trap and reset interrupts

Flash program and data EEPROM memory

e 8 Kbyte of Flash program single voltage Flash memory,
e 640 byte true data EEPROM,
e  User option byte area.

Write protection (WP)

Write protection of Flash program memory and data EEPROM is provided to avoid
unintentional overwriting of memory that could result from a user software malfunction.

There are two levels of write protection. The first level is known as MASS (memory access
security system). MASS is always enabled and protects the main Flash program memory,
data EEPROM and option bytes.

To perform in-application programming (IAP), this write protection can be removed by
writing a MASS key sequence in a control register. This allows the application to write to
data EEPROM, modify the contents of main program memory or the device option bytes.

A second level of write protection, can be enabled to further protect a specific area of
memory known as UBC (user boot code). Refer to the figure below.

The size of the UBC is programmable through the UBC option byte, in increments of 1 page
(64-byte block) by programming the UBC option byte in ICP mode.

DoclD15590 Rev 11 13/124
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4.14.2

4.14.3

20124

Asynchronous communication (UART mode)

e  Full duplex communication - NRZ standard format (mark/space)

e  Programmable transmit and receive baud rates up to 1 Mbit/s (fCPU/16) and capable
of following any standard baud rate regardless of the input frequency

e  Separate enable bits for transmitter and receiver
e  Two receiver wakeup modes:
— Address bit (MSB)
— Idle line (interrupt)
e Transmission error detection with interrupt generation
e  Parity control

Synchronous communication

e  Full duplex synchronous transfers

e  SPI master operation

e  8-bit data communication

e  Maximum speed: 1 Mbit/s at 16 MHz (fCPU/16)

LIN master mode

e Emission: Generates 13-bit synch. break frame
e Reception: Detects 11-bit break frame

SPI

e  Maximum speed: 8 Mbit/s (fMASTER/2) both for master and slave

e  Full duplex synchronous transfers

e  Simplex synchronous transfers on two lines with a possible bidirectional data line
e Master or slave operation - selectable by hardware or software

e CRC calculation

e 1 byte Tx and Rx buffer

e  Slave/master selection input pin

e  |2C master features:
—  Clock generation
—  Start and stop generation
e |2C slave features:
— Programmable 12C address detection
—  Stop bit detection
e  Generation and detection of 7-bit/10-bit addressing and general call
e  Supports different communication speeds:
—  Standard speed (up to 100 kHz)
—  Fast speed (up to 400 kHz)

3
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Pinouts and pin descriptions

5.3 TSSOP20, SO20 and UFQFPN20 pin descriptions
Table 5. TSSOP20/SO20/UFQFPN20 pin descriptions
Input Output c % o
o o% c =
8| 2 £ 0 S 58| &85 §5E=
ol g g | 2 R 5 = © 3 €525
| 2 £ Flg|8|E|®| 8|88 =& =5 | £5:%
— w o ] = gL - £
T o
4 | 1 [NRST I/0 - X - - - - - |Reset -
5 |2 |Pat70SCIN® | o | x| x| x| - [o1| x | x |Port  |Resonator/ -
A1l crystal in
6 |3 |PazzoscouT | o | x| x| x| - |o1| x| x |Port |Resonator/ .
A2 crystal out
7 |4 |VSS S - - - - - - - | Digital ground -
s |5 |vcap S ) ) ) . ) ) ) 1.8V.regulator )
capacitor
9 | 6 |VDD S - - - - - - - | Digital power supply -
SPI master/
PA3/ TIM5_CH3 Port | Timer 52 slave select
10 | 7 [[SPI_NSS] | X| X| X|HS|03| X | X A3 channel 3 [AFR1)/ UART1
[UART1_TX] data transmit
[AFR1:0]
PB5/ 12C_SDA ) ) 3) Port Timer 1 - break
18 1 miM1_BKIN] Vo | X X ot ps |'2Cdata input [AFRA4]
PB4/12C_SCL ) ) 3) Port ADC external
1219 [ADC_ETR] o | X X o1 T B4 12C clock trigger [AFRA]
Top level
PC3/ Port | Timer 1 - interrupt [AFR3]
13 |10 | TIM1_CH3/TLI/ | X| X| X|HS| 03| X | X c3 channel 3 Timer 1 inverted
[TIM1_CH1N] channel 1
[AFR7]
) Analog input 2
PC4/ TIM1_CH4/ Port IL”;ELQM [AFR2]Timer 1
14 |11 [CLK_CCO/AIN2/ | 1/O | X | X | X |HS| 03| X | X ca Jconfiqurable inverted
[TIM1_CH2N] clockgout ut channel 2
PUL | IAFR7]
Timer 5
15112 FI’?I\?I/SSEH?]CK | X| X| X|HS| 03| X X (P;tc;rt SPI clock channel 1
- [AFRO]
PC6/ SPI_MOSI Port Pl master Timer 1 channel
161131 mim1_chi) VO | X X X HS 1031 X X Tog | ouyslave in | 1 [AFRO]
PC7/ SPI_MISO Port SPI master | Timer 1 channel
17114 [TIM1_CH2] Vo | X X X HS | O3] X | X c7 in/ slave out | 2[AFRO]
18|15 |PD1/sSWiM® | o | X | x| x |Hs|o4| x| x |Fot |SWIMdata i
D1 interface
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5.4 STM8S903K3 UFQFPN32/LQFP32 and SDIP32 pinouts

Figure 5. STM8S903K3 UFQFPN32/LQFP32 pinout

v
hl:
5 8
29 S
S8 3
3 555 2
O | z
JEXZ2:Z ¢
s JJE E E =]
EEEQ = S <
Sy o 5 o =
ST Tmzzs 2
E23a<Zak
DDODDD DD D
Tz
N © O S MO N« O
[apNalNalNalalalNalya)
[ s W o T s T s s I N
minininlnininlnl
32 31 30 29 28 27 26 25
NRST [j1 @ 24 [1 pC7 (HS)/SPI_MISO [TIM1_CH2]
OSCIN/PA1 2 23 [1 pC6 (HS)/SPI_MOSI [TIM1_CH1]
oscouT/PA2 3 22 [ pC5 (HS)/SPI_SCK [TIM5_CH1]
vss []4 21 11 pC4 (HS)TIM1_CH4/CLK_CCO [AIN2] [TIM1_CH2N]
veap 5 20 [1 pCc3 (HS)/TIM1_CH3 [TU] [TIM1_CH1N]
vbp [J6 19 [0 pc2 (HS)TIM1_CH2 [TIM1_CH3N]
[UART1_TX] [SPI_NSS] TIM2_CH3(HS) PA3  L[]7 18 [ PC1 (HS)/TIM1_CH1/UART1_CK [TIM1_CH2N]
[UART1_RX] PF4 []8 17 [0 PE5/SPI_NSS [TIM1_CH1N]
9 10 11 12 13 14 15 16
OOoo0oOoOoOoQ
N O W T O N« o
PRERRREP
EED® oo
SSIZIZE
Os Q< =
g022z¢2
OO ITITE
QY2 Z 52
——oF o &=
ZEYE5z 35
S oo
m = < e
J8F=535=
=z FFF
E
MSv37456V1

(HS) high sink capability.
2. (T) True open drain (P-buffer and protection diode to Vpp not implemented).

[ ] alternate function remapping option (if the same alternate function is shown twice, it indicates an
exclusive choice not a duplication of the function).

DoclD15590 Rev 11 25124

3




STM8S903K3 STM8S903F3

Pinouts and pin descriptions

Table 6. STM8S903K3 UFQFPN32/LQFP32/SDIP32 pin descriptions (continued)

o Input Output o c
o € _ 5 S
T - 2% € 3] %g
N O [S R 5 S g
& 3 = - 2 =]
a5 Pin name | @ 2 x| e =% 25¢
Q o |2‘ g g_ ] = @ [a] o b qh, = C 3 -
?E S/ g|E|l2|/8|l0|la| £& 5 3 583
g = |2 ® S S 5§52
- a| T a Z
Analog input 6/
PD6/ AIN6/
4 |31 UART1_RX | X | X | X |HS|03| X | X |Port D6 :JeéeRl'\l;; data -
Timer 1 -
5 (32| FPPUTH - yol x | x | x |Hs|o3| x | x |portp7 |ToPIeve! channel 4
[TIM1_CH4] interrupt [AFR6]

1. 1/O pins used simultaneously for high current source/sink must be uniformly spaced around the package. In addition, the

total driven current must respect the absolute maximum ratings (see Section 10: Electrical characteristics).

2. When the MCU is in Halt/Active-halt mode, PA1 is automatically configured in input weak pull-up and cannot be used for
waking up the device. In this mode, the output state of PA1 is not driven. It is recommended to use PA1 only in input mode
if Halt/Active-halt is used in the application.

3. In the open-drain output column, “T” defines a true open-drain 1/O (P-buffer, weak pull-up, and protection diode to Vpp are
not implemented).

4. The PD1 pin is in input pull-up during the reset phase and after internal reset release.

3

DoclD15590 Rev 11

29124
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Total current consumption in wait mode

Table 25. Total current consumption in wait mode at Vpp =5V

Symbol | Parameter Conditions Typ Max(? Unit
HSE crystal osc. (16 MHz) 1.6 -
HSE user ext. clock
fepu = fuasTeR = 16 MHZ (16 MHz) 1.1 1.3
Supply HSI RC osc. (16 MHz) 0.89 1.1
| current in mA
POIWED | st mode | fcPu = fuasTer /128 = 125 kHz | HSI RC osc. (16 MHz) 0.7 0.88
fopu = fuasTeR /5128 = 2
HSI RC osc. (16 MHz/8)@) | 0.4 0.57
15.625 kHz SIRC osc. ( 2/8) ° 5
fepu = fmasTER = 128 kKHZ LS| RC osc. (128 kHz) 0.4 0.54

1. Guaranteed by characterization results.

2. Default clock configuration measured with all peripherals off.

Table 26. Total current consumption in wait mode at Vpp =3.3V

Symbol | Parameter Conditions Typ Max(! Unit
HSE crystal osc. (16 MHz) | 1.1 -
HSE user ext. clock
fcpu = fMASTER =16 MHz (16 MHZ) 1.1 1.3
Supply HSI RC osc. (16 MHz) 0.89 1.1
| current in mA
POWED | it mode | TcPU = fuasTer /128 = 125 kHz | HSI RC osc. (16 MHz) 0.7 0.88
fopu = fuasTeR /5128 = @)
15.625 kHz HSI RC osc. (16 MHz/8) 0.45 0.57
fepu = fwasTer = 128 kHz LSI RC osc. (128 kHz) 0.4 0.54

1. Guaranteed by characterization results.

2. Default clock configuration measured with all peripherals off.

3
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Total current consumption in halt mode

Table 29. Total current consumption in halt mode at Vpp =5V

Symbol Paramet Conditi Typ |Maxat) Maxat | G
ymbo arameter onditions yp 85 °c( | 85 oM ni
Fllas: w;toperalilng mode, HSI 63 75 105
| Supply current in halt | ClOCK aitér wakeup uA
DD(H
) mode Flash in power-down mode, 6.0 20 55
HSI clock after wakeup ’
1. Guaranteed by characterization results.
Table 30. Total current consumption in halt mode at Vpp =3.3 V
Svmbol P Conditi T Max at | Max at Uni
ymbo arameter onditions yp 85 °c( | g5 °c() nit
Fllas: |r;toperal’i|ng mode, HSI 60 75 100
| Supply current in halt | ClOCK aitér wakeup uA
DD(H
) mode Flash in power-down mode, 45 17 30
HSI clock after wakeup ’
1. Guaranteed by characterization results.
Low power mode wakeup times
Table 31. Wakeup times
Symbol Parameter Conditions Typ Max(? Unit
Wakeup time from wait
tWU(WFI) mode to run mode(z) 0to 16 MHz - See note(3)
Wakeup time from run
WUWF) | e fopu= fmasTer= 16 MHz 0.56 -
Wakeup time active halt | MVR voltage Flash i.n HSI (after
twuan) @ lator on@ | oPerating " 1(6) 2(6)
mode to run mode regulator on mode® wakeup)
Wakeup time active halt | MVR voltage Flash i.n HSI (after
twu(aH) @ (4) |operating 36) -
mode to run mode regulator off mode® wakeup)
. HS
) Wakeup time active halt | MVR voltage Ela;gtliz HSI (after ©)
WUAH) | ode to run mode@ regulator off®) m%de(s)g wakeup) 48
g Wakeup time active halt | MVR voltage Flash ir; HSI (after ©)
WUAH) | mode to run mode@ regulator off*) pmoov(\;ee%)own wakeup) 50 )
t Wakeup time from halt Flash in operating mode(®) 52
WUH) mode to run mode(® P g
Wakeup time from halt Flash i q 4e'®) 54
twuH) mode to run mode@ ash in power-down mode -

1. Guaranteed by characterization results.

60/124
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Figure 12. Typ Ipprun) VS- Vpp HSE user external clock, fcpy = 16 MHz
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Figure 16. Typ Ippwry) VS- fcpu HSE external clock, Vpp =5V
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Electrical characteristics

10.3.3

HSE user external clock

Subject to general operating conditions for Vpp and Ty.

External clock sources and timing characteristics

Table 34. HSE user external clock characteristics

Symbol Parameter Conditions Min Max Unit
User external clock
fHsE_ext | source frequency ) 0 16 MHz
¢y | OSCIN input pin high i
Vhsen level voltage 0-7xVpp | Vop* 03V v
) OSCIN input pin low )
VhsEL level voltage Vss 0.3 xVpp
OSCIN input leakage
ILEAK_HSE | current P 9 Vss <ViN<Vbp -1 +1 HA
1. Guaranteed by characterization results.
Figure 18. HSE external clock source
VHSEL f---
%fHSE
External clock
source OSCIN
oo STMS8
MS36489V2
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HSE crystal/ceramic resonator oscillator

The HSE clock can be supplied with a 1 to 16 MHz crystal/ceramic resonator oscillator. All
the information given in this paragraph is based on characterization results with specified
typical external components. In the application, the resonator and the load capacitors have
to be placed as close as possible to the oscillator pins in order to minimize output distortion
and startup stabilization time. Refer to the crystal resonator manufacturer for more details
(frequency, package, accuracy...).

Table 35. HSE oscillator characteristics

Symbol Parameter Conditions Min Typ Max Unit
External high speed
fse oscillator frequency ) L ) 16 MHz
Re Feedback resistor - - 220 - kQ
c) Recommenc(l2e)d load ) ) ) 20 oF
capacitance
C=20pF 6 (start up)
- - - o0 3
HSE oscillator power fosc =16 MHz 1.6 (stabilized)®)
Ibp(HSE) : mA
consumption C=10pF 6 (start up)
fosc = 16 MHz 1.2 (stabilized)®)
Oscillator
9m transconductance ) 5 ) ) mAN
tSU(HSE)(4) Startup time Vpp is stabilized - 1 - ms

1. Cis approximately equivalent to 2 x crystal Cload.

2. The oscillator selection can be optimized in terms of supply current using a high quality resonator with small Rm value.
Refer to crystal manufacturer for more details

Guaranteed by characterization results.

4. tsy(Hsg is the start-up time measured from the moment it is enabled (by software) to a stabilized 16 MHz oscillation is
reached. This value is measured for a standard crystal resonator and it can vary significantly with the crystal manufacturer.

3
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Table 54. LQFP32 - 32-pin, 7 x 7 mm low-profile quad flat package mechanical data

millimeters inches(!)
Symbol
Min Typ Max Min Typ Max

A - - 1.600 - - 0.0630
A1 0.050 - 0.150 0.0020 - 0.0059
A2 1.350 1.400 1.450 0.0531 0.0551 0.0571

b 0.300 0.370 0.450 0.0118 0.0146 0.0177

0.090 - 0.200 0.0035 - 0.0079

D 8.800 9.000 9.200 0.3465 0.3543 0.3622
D1 6.800 7.000 7.200 0.2677 0.2756 0.2835
D3 - 5.600 - - 0.2205 -

E 8.800 9.000 9.200 0.3465 0.3543 0.3622
E1 6.800 7.000 7.200 0.2677 0.2756 0.2835
E3 - 5.600 - - 0.2205 -

e - 0.800 - - 0.0315 -

L 0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 - 1.000 - - 0.0394 -

k 0° 3.5° 7° 0° 3.5° 7°
ccc - - 0.100 - - 0.0039

1. Values in inches are converted from mm and rounded to 4 decimal digits.

Figure 46. LQFP32 - 32-pin, 7 x 7 mm low-profile quad flat package recommended

footprint
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_: 25 16 : 0.50
I
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—3 L -
—J e 1
o0 [ T g
< 730 —————»
—J | ]
Yy = o[
[ 8
,, nooouooo-
|<— 6.10————»
< 9.70 >
5V_FP_V2
1. Dimensions are expressed in millimeters.
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Thermal characteristics

The maximum junction temperature (T ,,2x) Of the device must never exceed the values
specified in Table 21: General operating conditions, otherwise the functionality of the device
cannot be guaranteed.

The maximum junction temperature T4« in degrees Celsius, may be calculated using the
following equation:

Tymax = Tamax * (Pbmax X €ya)
Where:
o  Tamax is the maximum ambient temperature in °C
e O, is the package junction-to-ambient thermal resistance in ° C/W
*  Ppmax is the sum of P\ytmax @nd Pyjomax (Pbmax = PiNTmax + Pliomax)

e P\nTmax IS the product of Ipp and Vpp, expressed in Watts. This is the maximum chip
internal power.

¢ Plomax represents the maximum power dissipation on output pins
Where:

Piomax = Z (VoL*loL) + Z((Vbp-Vor)*lon):
taking into account the actual Vg /I and Vgu/lgy of the 1/Os at low and high level in
the application.

Table 60. Thermal characteristics(!

Symbol Parameter Value Unit
Thermal resistance junction-ambient 110
TSSOP20 - 4.4mm
Thermal resistance junction-ambient 20
SO20W (300 mils)
Thermal resistance junction-ambient 101

UFQFPN20 - 3 x 3 mm
O °C/W
Thermal resistance junction-ambient

LQFP32 -7 x 7 mm 60
Thermal resistance junction-ambient 38
UFQFPN32 -5 x5 mm

Thermal resistance junction-ambient 60

SDIP32 - 400 mils

1. Thermal resistances are based on JEDEC JESD51-2 with 4-layer PCB in a natural convection
environment.

Reference document

JESDS51-2 integrated circuits thermal test method environment conditions - natural
convection (still air). Available from www.jedec.org.
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3

Ordering information

Figure 63. STM8S903K3/F3 access line ordering information scheme()

Example:

Product class

STM8

STM8 microcontroller

Family type

S

S = Standard

Sub-family type

903 K

903 = 903 sub-family

Pin count

K =32 pins
F= 20 pins

Program memory size

3

3 = 8 Kbytes

Package type

T 6 C TR

B = SDIP
T=LQFP

U = VFQFPN
P = TSSOP
M = SO

Temperature range

3=-40t0 125 °C
6=-40t085°C

Package pitch

Blank = 0.5 to 0.65 mm(®@
C=0.8mm®

Packing

No character = Tray or tube
TR = Tape and reel

A dedicated ordering information scheme will be released if, in the future, memory programming service

(FastROM) is required The letter “P” will be added after STM8S. Three unique letters identifying the
customer application code will also be visible in the codification. Example: STM8SP903K3MACTR.

LQFP package.

UFQFPN, TSSOP, and SO packages.
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Revision history

Table 61. Document revision history

Date

Revision

Changes

30-Apr-2009

1

Initial release.

03-Jun-2009

— Added bullet point concerning unique identifier to
Features section on cover page.

— Highlighted internal reference voltage in Section 4.13:
Analog-to-digital converter (ADC1).

— Updated wpu and PP status of
PB5/12C_SDA[TIM1_BKIN] and
PB4/12C_SCL[ADC_ETR] pins in Section 5: Pinouts
and pin descriptions.

— Updated Section 6.1: Memory map.

— Added Section 9: Unique ID.

— Added TBD values to Table 45: SPI characteristics.

— Added max values to Table 48: ADC accuracy with
Ran< 10 k2 Vpp=5 V and Table 49: ADC accuracy
with RAIN< 10 kQ VDD= 3.3 V.
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