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Product overview

4.5

3

Clock controller

The clock controller distributes the system clock (fyaster) coming from different oscillators
to the core and the peripherals. It also manages clock gating for low power modes and
ensures clock robustness.

Features

Clock prescaler: To get the best compromise between speed and current
consumption the clock frequency to the CPU and peripherals can be adjusted by a
programmable prescaler.

Safe clock switching: Clock sources can be changed safely on the fly in run mode
through a configuration register. The clock signal is not switched until the new clock
source is ready. The design guarantees glitch-free switching.

Clock management: To reduce power consumption, the clock controller can stop the
clock to the core, individual peripherals or memory.

Master clock sources: Four different clock sources can be used to drive the master

clock:

— 1-16 MHz high-speed external crystal (HSE)
— Upto 16 MHz high-speed user-external clock (HSE user-ext)

— 16 MHz high-speed internal RC oscillator (HSI)
— 128 kHz low-speed internal RC (LSI)

Startup clock: After reset, the microcontroller restarts by default with an internal
2 MHz clock (HSI/8). The prescaler ratio and clock source can be changed by the
application program as soon as the code execution starts.

Clock security system (CSS): This feature can be enabled by software. If an HSE
clock failure occurs, the internal RC (16 MHz/8) is automatically selected by the CSS
and an interrupt can optionally be generated.

Configurable main clock output (CCO): This outputs an external clock for use by the
application.

Table 2. Peripheral clock gating bit assignments in CLK_PCKENR1/2 registers

Bit Peripheral Bit Peripheral Bit Peripheral Bit Peripheral
clock clock clock clock
PCKEN17 TIM1 PCKEN13 UART2 PCKEN27 | Reserved | PCKEN23 ADC
PCKEN16 TIM3 PCKEN12 | Reserved | PCKEN26 | Reserved | PCKEN22 AWU
PCKEN15 TIM2 PCKEN11 SPI PCKEN25 | Reserved | PCKEN21 | Reserved
PCKEN14 TIM4 PCKEN10 1°c PCKEN24 | Reserved | PCKEN20 | Reserved
DoclD022186 Rev 4 15/97
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4.6

4.7
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Power management

For efficent power management, the application can be put in one of four different low-
power modes. You can configure each mode to obtain the best compromise between lowest
power consumption, fastest start-up time and available wakeup sources.

e  Wait mode: In this mode, the CPU is stopped, but peripherals are kept running. The
wakeup is performed by an internal or external interrupt or reset.

e Active halt mode with regulator on: In this mode, the CPU and peripheral clocks are
stopped. An internal wakeup is generated at programmable intervals by the auto wake
up unit (AWU). The main voltage regulator is kept powered on, so current consumption
is higher than in active halt mode with regulator off, but the wakeup time is faster.
Wakeup is triggered by the internal AWU interrupt, external interrupt or reset.

e Active halt mode with regulator off: This mode is the same as active halt with
regulator on, except that the main voltage regulator is powered off, so the wake up time
is slower.

e Halt mode: In this mode the microcontroller uses the least power. The CPU and
peripheral clocks are stopped, the main voltage regulator is powered off. Wakeup is
triggered by external event or reset.

Watchdog timers

The watchdog system is based on two independent timers providing maximum security to
the applications.

Activation of the watchdog timers is controlled by option bytes or by software. Once
activated, the watchdogs cannot be disabled by the user program without performing a
reset.

Window watchdog timer

The window watchdog is used to detect the occurrence of a software fault, usually
generated by external interferences or by unexpected logical conditions, which cause the
application program to abandon its normal sequence.

The window function can be used to trim the watchdog behavior to match the application
perfectly.

The application software must refresh the counter before time-out and during a limited time
window.
A reset is generated in two situations:

1. Timeout: at 16 MHz CPU clock the time-out period can be adjusted between 75 ps up
to 64 ms.

2. Refresh out of window: The downcounter is refreshed before its value is lower than the
one stored in the window register.

3
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STM8S005C6 STM8S005K 6 Pinouts and pin descriptions

Table 5. STM8S005C6 and STM8S005K6 pin descriptions

Pin number Input Output
c
o=
o § « © § Default '?lljtrfétniﬂtne
S & Pin name g2 Sl Sl o S = alternate
o o Fls| 32| 2 $lala 25 function after remap
o | & 8| =l=|5/&°l™ 55 [option bit]
L
1 1 |NRST /0 X Reset
2 | 2 |PAv/OSCIN o\l x | x 01| x | x | port a1 |ReSOnator/
crystal in
3 | 3 |pazoscouTr |io| x| x | x 01| x | x | Port A2 |Resonator/
crystal out
4 - |Vssio_1 S I/O ground
5 4 |Vsg S Digital ground
6 5 |VCAP S 1.8 V regulator capacitor
7 6 [Vpp S Digital power supply
8 7 |Vbpio_ 1 S 1/0 power supply
Timer 2 - TIM3_CH1
9 - |PA3/TIM2_CH3 |lI0]| X | X | X 01| X | X |PortA3| 7= % ARR]
10 | - |Pa4 10| x HS|03| X | X | Port A4
11 | - |pAs Io| x HS|03| X | X | Port A5
12 | - |Pae Io| x HS|03| X | X | Port A6
- | 8 |PFaiaNI2®  |io| X | X 01| X | X | Port F4 fg%ﬁ’g nput
13 9 |Vopa S Analog power supply
14 10 [Vgsa S Analog ground
15 | - |PB7/AIN7 ol x| x| x o1| x | x | port g7 |An@lo9
input 7
16 | - |PB6/AING ol x| x| x 01| x | x | Port B6 |A"2109
input 6
PB5/AING Analog 12C_SDA
17 | 1 2g spay | x| x| x OL| X | X | PortBS ||/ AFRE]
PB4/AIN4 Analog 12C_scL
18 | 12 |2C oy | x| x| x OL| X | X | Port B4 {1, (AFRG]
PB3/AIN3 Analog TIM1_ETR
19 | 13 |\ v ETR) ol x| x| x O1| X | X |PortB3 | s AFRE]
TIML_
20 | 14 ;?ﬁ’f'gasm ol x| x| x o1| X | X | Port B2 i/?]”i'tog CH3N
- P [AFRS5]
TIML_
21 | 15 [F)T?&/flgam] ol x| x| x o1| X | X | Port B1 i/;"i'tof CH2N
_ P [AFRS]
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Memory and register map

STM8S005C6 STM8S005K6

Table 8. General hardware register map (continued)

Address Block Register label Register name 5[2?5;
0x00 532B TIM3_ARRH TIM3 auto-reload register high OxFF
0x00 532C TIM3_ARRL TIM3 auto-reload register low OXFF
0x00 532D TIM3_CCR1H TIM3 capture/compare register 1 high 0x00
0x00 532E TV TIM3_CCR1L TIM3 capture/compare register 1 low 0x00
0x00 532F TIM3_CCR2H TIM3 capture/compare register 2 high 0x00
0x00 5330 TIM3_CCR2L TIM3 capture/compare register 2 low 0x00

ozggosggééo Reserved area (15 bytes)
0x00 5340 TIM4_CR1 TIM4 control register 1 0x00
0x00 5341 TIM4_IER TIM4 interrupt enable register 0x00
0x00 5342 TIM4_SR TIM4 status register 0x00
0x00 5343 TIM4 TIM4_EGR TIM4 event generation register 0x00
0x00 5344 TIM4_CNTR TIM4 counter 0x00
0x00 5345 TIM4_PSCR TIM4 prescaler register 0x00
0x00 5346 TIM4_ARR TIM4 auto-reload register OxFF
0())()(2805§g;;0 Reserved area (185 bytes)
0x00 5400 ADC _CSR ADC control/status register 0x00
0x00 5401 ADC_CR1 ADC configuration register 1 0x00
0x00 5402 ADC_CR2 ADC configuration register 2 0x00
0x00 5403 ADC_CR3 ADC configuration register 3 0x00
0x00 5404 ADC_DRH ADC data register high O0xXX
0x00 5405 ADC_DRL ADC data register low OxXX
0x00 5406 ADC_TDRH ADC Schmitt trigger disable register high 0x00
0x00 5407 ADC_TDRL ADC Schmitt trigger disable register low 0x00
0x00 5408 ADCL ADC_HTRH ADC high threshold register high 0x03
0x00 5409 ADC_HTRL ADC high threshold register low OxXFF
0x00 540A ADC_LTRH ADC low threshold register high 0x00
0x00 540B ADC_LTRL ADC low threshold register low 0x00
0x00 540C ADC_AWSRH ADC analog watchdog status register high 0x00
0x00 540D ADC_AWSRL ADC analog watchdog status register low 0x00
0x00 540E ADC_AWCRH ADC analog watchdog control register high 0x00
0x00 540F ADC_AWCRL ADC analog watchdog control register low 0x00

0x00 5410 to
0x00 57FF

Reserved area (1008 bytes)

34/97
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Interrupt vector mapping

7 Interrupt vector mapping

Table 10. Interrupt mapping

o Spue vescrption | Mk ttom | wekeup 0m | vectoraaress
- RESET |Reset Yes Yes 0x00 8000
- TRAP Software interrupt - - 0x00 8004
0 TLI External top level interrupt - - 0x00 8008
1 AWU Auto wake up from halt - Yes 0x00 800C
2 CLK Clock controller - - 0x00 8010
3 EXTIO | Port A external interrupts Yes(® Yes® 0x00 8014
4 EXTI1 Port B external interrupts Yes Yes 0x00 8018
5 EXTI2 Port C external interrupts Yes Yes 0x00 801C
6 EXTI3 Port D external interrupts Yes Yes 0x00 8020
7 EXTI4 Port E external interrupts Yes Yes 0x00 8024
8 Reserved 0x00 8028
9 Reserved 0x00 802C
10 SPI End of transfer Yes Yes 0x00 8030
1 TIML ;I;:gl;/gtxg?:;iloverﬂowlunderflow/ i i 0x00 8034
12 TIM1 TIM1 capture/compare - - 0x00 8038
13 TIM2 TIM2 update /overflow - - 0x00 803C
14 TIM2 TIM2 capture/compare - - 0x00 8040
15 TIM3 Update/overflow - - 0x00 8044
16 TIM3 Capture/compare - - 0x00 8048
17 - Reserved - - 0x00 804C
18 - Reserved - - 0x00 8050
19 12C I2C interrupt Yes Yes 0x00 8054
20 UART2 | Tx complete - - 0x00 8058
21 UART2 Receive register DATA FULL - - 0x00 805C
2| socy [MDCLemddcomesonatg | -
23 TIM4 TIM4 update/overflow - - 0x00 8064
24 Flash EOP/WR_PG_DIS - - 0x00 8068

Reserved 0x00 806C to
0x00 807C
1. Except PA1
"_l DoclD022186 Rev 4 37/97
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Option bytes

3

Table 13. Description of alternate function remapping bits [7:0] of OPT2

Option byte number

Description®

OPT2

AFRT7Alternate function remapping option 7

0: AFR7 remapping option inactive: default alternate function®®
1: Port D4 alternate function = BEEP

AFRG6 Alternate function remapping option 6
0: AFR6 remapping option inactive: default alternate function®®
1: Port B5 alternate function = IZC_SDA; port B4 alternate function =
I’C_scL

AFR5 Alternate function remapping option 5

0: AFR5 remapping option inactive: default alternate function®

1: Port B3 alternate function = TIM1_ETR, port B2 alternate function =
TIM1_CH3N, port B1 alternate function = TIM1_CH2N, port BO alternate
function = TIM1_CH1N

AFRA4 Alternate function remapping option 4

0: AFR4 remapping option inactive: default alternate function®
1: Port D alternate function = TIM1_CH4

AFR3 Alternate function remapping option 3

0: AFR3 remapping option inactive: default alternate function®®
1: Port DO alternate function = TIM1_BKIN

AFR2 Alternate function remapping option 2
0: AFR2 remapping option inactive: default alternate function®
1: Port DO alternate function = CLK_CCO
Note: AFR2 option has priority over AFR3 if both are activated
AFR1 Alternate function remapping option 1
0: AFR1 remapping option inactive: default alternate function®
1: Port A3 alternate function = TIM3_CHZ1; port D2 alternate function
TIM2_CH3
AFRO Alternate function remapping option 0
0: AFRO remapping option inactive: default alternate function®
1: Port D3 alternate function = ADC_ETR

1. Do not use more than one remapping option in the same port.

2. Refer to the pinout description.

DoclD022186 Rev 4 41/97
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9.2
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Absolute maximum ratings

Stresses above those listed as ‘absolute maximum ratings’ may cause permanent damage
to the device. This is a stress rating only and functional operation of the device under these
conditions is not implied. Exposure to maximum rating conditions for extended periods may
affect device reliability.

Table 14. Voltage characteristics

Symbol Ratings Min Max Unit
Vbpx - Vss | Supply voltage (including Vppa and VDDIO)(l) -0.3 6.5
Input voltage on true open drain pins (PEL, PEZ)(Z) Vgg-0.3 6.5 \%
Vin Input voltage on any other pin(z) Vgs-0.3 | Vpp+0.3
[Vopx - Vool | Variations between different power pins - 50
[Vssx - Vss| | Variations between all the different ground pins - 50 m
see Absolute maximum
VEsp Electrostatic discharge voltage ratings (electrical -
sensitivity) on page 83

1. All power (Vpp, Vppio: Vppa) and ground (Vss, Vssio, Vssa) Pins must always be connected to the
external power supply

2. linypiny must never be exceeded. This is implicitly insured if V,y maximum is respected. If Vi maximum
cannot be respected, the injection current must be limited externally to the I;y;piy) value. A positive
injection is induced by V,\>Vpp while a negative injection is induced by V| <Vgs. For true open-drain pads,
there is no positive injection current, and the corresponding V,y maximum must always be respected

3
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Electrical characteristics

STM8S005C6 STM8S005K6

Table 20. Total current consumption with code execution in run mode at Vpp = 3.3V

Symbol | Parameter Conditions Typ | Max® | unit
HSE crystal osc. (16 MHz) 2.8 -
fepu = fwasTer = 16 MHz HSE user ext. clock (16 MHz) | 2.6 3.2
Supply HSI RC osc. (16 MHz) 25 | 3.2
current in
run mode, . . ) ‘ HSE user ext. clock (16 MHz) | 1.6 2.2
= 128 = 125 kHz
cpU = IMASTER
gi:iuted HSI RC osc. (16 MHz) 13 | 20
from RAM fCPU = fMASTER/128 =
15005 Kiis HSI RC osc. (16MHz/8) 0.75 -
fcpu = fMASTER =128 kHz LSI RC osc. (128 kHZ) 0.55 -
IbDRUN) mA
HSE crystal osc. (16 MHz) 7.3 -
fepu = fwasTeER = 16 MHZ HSE user ext. clock (16 MHz) | 7.0 8.0
Supply HSI RC osc. (16 MHz) 70 | 80
current in
run mode, | fepy = fuasTer = 2 MHZ HSI RC osc. (16 MHz/8)®) 1.5 -
code
executed fch = fMASTER/128 =125 kHz HSI RC osc. (16 MHz) 1.35 2.0
from Flash fCPU = fMASTER/]‘ZS =
15 625 kHz HSI RC osc. (16 MHz/8) 0.75 -
fch = fMASTER =128 kHz LSI RC osc. (128 kHZ) 0.6 -

1. Data based on characterization results, not tested in production.

2. Default clock configuration.

50/97 DoclD022186 Rev 4
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Figure 13. Typ. Ippowrn VS Vpp. HSE user external clock, fepy = 16 MHz
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Figure 14. Typ. Ippwrn VS Vop, HSE user external clock, Vpp =5V
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Figure 15. Typ. Ipprun) VS Vop, HSI RC osc, fcpy = 16 MHz
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Figure 16. Typ IDD(WFl) VS VDD’ HSI RC osc, fch =16 MHz
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9.34 Internal clock sources and timing characteristics

Subject to general operating conditions for Vpp and Ta. fusg

High speed internal RC oscillator (HSI)

Table 32. HSI oscillator characteristics

Symbol Parameter Conditions Min Typ Max Unit
fus) | Frequency - - 16 - MHz
Trimmed by the
Accuracy of HSI oscillator CLK_HSITRIMR register - - 1.0@
for given V?D and T
itions®

ACChg; conditions %

Vpp =5V, Tp=25°C - 5 -

Accuracy of HSI oscillator

(factory calibrated) Vpp=5YV, 5
40 °C < Tp< 85°C

HSI oscillator wakeup ) ) ) )
SuHs) | time including calibration 10 Hs

HSI oscillator power 3)
oo(Hs) consumption ’ ) 170 1 250 HA

1. See the application note.
2. Guaranteed by design, not tested in production.

3. Data based on characterization results, not tested in production

Figure 19. Typical HSI frequency variation vs Vpp at 3 temperatures
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9.3.7 Reset pin characteristics

Subject to general operating conditions for Vpp and T, unless otherwise specified.

Table 40. NRST pin characteristics

Symbol Parameter Conditions Min Typ D Max Unit
ViinrsTy | NRST input low level voltage @ - -0.3V - 0.3 x Vpp
VinnrsTy | NRST input high level voltage (1) - 0.7 X Vpp - Vpp + 0.3 \Y
VoLnrst) | NRST output low level voltage ) loL= 2 MA - - 0.5
RpunrsT) | NRST pull-up resistor ) - 30 55 80 kQ
tirpoursT) | NRST input filtered pulse ) - - - 75 ns
tinepnrsT) | NRST Input not filtered pulse @) - 500 - - ns
top(nrsT) | NRST output pulse ) - 15 - - Hs
1. Data based on characterization results, not tested in production.
2. The Rpy pull-up equivalent resistor is based on a resistive transistor
3. Data guaranteed by design, not tested in production.
Figure 34. Typical NRST V, and V|4 Vs Vpp @ 3 temperatures
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Electrical characteristics

Figure 38. SPI timing diagram - slave mode and CPHA =0
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Figure 39. SPI timing diagram - slave mode and CPHA = 1M
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1. Measurement points are done at CMOS levels: 0.3 Vpp and 0.7 Vpp
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Figure 42. ADC accuracy characteristics
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1. Example of an actual transfer curve.

2. The ideal transfer curve
3. End point correlation line

Et = Total unadjusted error: maximum deviation between the actual and the ideal transfer curves.
Eg = Offset error: deviation between the first actual transition and the first ideal one.
Eg = Gain error: deviation between the last ideal transition and the last actual one.

Ep = Differential linearity error: maximum deviation between actual steps and the ideal one.
E, = Integral linearity error: maximum deviation between any actual transition and the end point correlation

line.

Figure 43. Typical application with ADC
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Electromagnetic interference (EMI)

Emission tests conform to the SAE IEC 61967-2 standard for test software, board layout

and pin loading.

Table 47. EMI data

Conditions
1
Symbol | Parameter Monitored Max frselfepy Unit
General conditions frequency band 8 MHz/ | 8 MHz/
8 MHz | 16 MHz
0.1 MHz to 30 MHz 13 14
VDD = 5 V
Peak level Tp=25°C 30 MHz to 130 MHz 23 19 dBuv
Semi LQFP48 package | 130 MHz to 1 GHz -4.0 -4.0
conforming to SAE
SAEEMI | |EC 61967-2 . 20 15
level ' '

1. Data based on characterization results, not tested in production.

Absolute maximum ratings (electrical sensitivity)

Based on two different tests (ESD and LU) using specific measurement methods, the
product is stressed in order to determine its performance in terms of electrical sensitivity.

For more detalils, refer to the application note AN1181.

Electrostatic discharge (ESD)

Electrostatic discharges (3 positive then 3 negative pulses separated by 1 second) are
applied to the pins of each sample according to each pin combination. The sample size

depends on the number of supply pins in the device (3 parts*(n+1) supply pin). This test
conforms to the JESD22-A114A/A115A standard. For more details, refer to the application

note AN1181.
Table 48. ESD absolute maximum ratings
Symbol Ratings Conditions Class Mammagn Unit
value
v Electrostatic discharge voltage | T =25°C, conforming to A 2000 Vv
ESD(HBM) | (Human body model) JESD22-Al14
v Electrostatic discharge voltage | Tp=25°C, conforming to v 1000 Vv
ESD(CDM) | (Charge device model) JESD22-C101
1. Data based on characterization results, not tested in production.
DoclD022186 Rev 4 83/97
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10.1

3

Package information

To meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK®
specifications, grade definitions and product status are available at www.st.com.
ECOPACK® is an ST trademark.

LQFP48 package information

Figure 44. LQFPA48 - 48-pin, 7 x 7 mm low-profile quad flat package outline
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1. Drawing is not to scale.
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Figure 45. LQFP48 - 48-pin, 7 x 7 mm low-profile quad flat recommended footprint
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1. Dimensions are expressed in millimeters.
Device marking

The following figure gives an example of topside marking orientation versus pin 1 identifier
location.

Figure 46. LQFP48 marking example (package top view)
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Revision code
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MS37716V1

1. Parts marked as "ES", "E" or accompanied by an Engineering Sample notification letter, are not yet
qualified and therefore not yet ready to be used in production and any consequences deriving from such
usage will not be at ST charge. In no event, ST will be liable for any customer usage of these engineering
samples in production. ST Quality has to be contacted prior to any decision to use these Engineering
Samples to run qualification activity.
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Device marking

The following figure gives an example of topside marking orientation versus pin 1 identifier
location.

Figure 49. LQFP32 marking example (package top view)
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1. Parts marked as "ES", "E" or accompanied by an Engineering Sample notification letter, are not yet
qualified and therefore not yet ready to be used in production and any consequences deriving from such
usage will not be at ST charge. In no event, ST will be liable for any customer usage of these engineering
samples in production. ST Quality has to be contacted prior to any decision to use these Engineering
Samples to run qualification activity.
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Thermal characteristics

The maximum chip junction temperature (T j,45) Must never exceed the values given in
Table 17: General operating conditions.

The maximum chip-junction temperature, T34, i degrees Celsius, may be calculated
using the following equation:

Timax = Tamax * (Ppmax X ©34)

Where:

e Tamax IS the maximum ambient temperature in °C

e  Oj, is the package junction-to-ambient thermal resistance in ° C/W

* Pbmax IS the sum of Piytmax @and Pyomax (Ppmax = PinTmax + Priomax)

®  P|NTmax is the product of Ipp and Vpp, expressed in Watts. This is the maximum chip
internal power.

¢  Pjomax represents the maximum power dissipation on output pins, where:
Piomax =Z (VoL*loL) + Z((Vpp-Von)*lon). and taking account of the actual Vg, /I and
Von/lon Of the I/Os at low and high level in the application.

Table 52. Thermal characteristics(®

Symbol Parameter Value Unit
Thermal resistance junction-ambient R
LQFP 48 -7 x 7 mm 57 cw
O Thermal resistance junction-ambient
i juncti i 60 SCIW

LQFP 32 -7 x7 mm

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

Reference document

JESD51-2 integrated circuits thermal test method environment conditions - natural
convection (still air). Available from www.jedec.org.
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