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Block diagram

3

1.

Legend:

ADC: Analog-to-digital converter

beCAN: Controller area network

BOR: Brownout reset

I2C: Inter-integrated circuit multimaster interface

IWDG: Independent window watchdog

LINUART: Local interconnect network universal asynchronous receiver transmitter
POR: Power on reset

SPI: Serial peripheral interface

SWIM: Single wire interface module

USART: Universal synchronous asynchronous receiver transmitter
Window WDG: Window watchdog

DoclD14952 Rev 11
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Low-power operating modes

For efficient power management, the application can be put in one of four different low
power modes. Users 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
CPU and peripheral clocks are stopped, the main voltage regulator is powered off.
Wakeup is triggered by external event or reset.

In all modes the CPU and peripherals remain permanently powered on, the system clock is
applied only to selected modules. The RAM content is preserved and the brown-out reset
circuit remains activated.

Timers

Watchdog timers

The watchdog system is based on two independent timers providing maximum security to
the applications. The watchdog timer activity is controlled by the application program or
option bytes. Once the watchdog is activated, it cannot be disabled by the user program
without going through 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
timing perfectly. The application software must refresh the counter before time-out and
during a limited time window. If the counter is refreshed outside this time window, a reset is
issued.

3
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Pinouts and pin description
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6.1

3

Pinouts and pin description

Package pinouts

Figure 3. VFQFPN/LQFP 32-pin pinout
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1.

(HS) high sink capability.
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Pinouts and pin description

Table 8. STM8AF6246/48/66/68 (32 Kbyte) microcontroller pin description(1(2)

Pin

number Input Output
= —_—
o - 2 ‘3’ Alternate
o . g =3 S 9 Default alternate | function after
o | Pin name g o S| == 5 = .
< | C 2| & = I I o bl function remap
a | =3/ 8| % $ ala| £E& [option bit
w | = 8 3| E|l£|la|O0|n| B8 ption bit]
C | 9 =) ==
-l [TH (= - T
c x
it i
>
1 1 INRST /o| - [ X | - |-1]-1]-1|- |Reset -
2 PA1/0SCING) /o X | X - |01| X | X |Port A1 |Resonator/crystal in |-
3 3 |PA2/0SCOUT WOl X | X | X | - 01| X | X |Port A2 |Resonator/crystal out |-
4 - VSS|O_1 S - - - - - - - (/O ground -
5 | 4 |Vss S|-|-|-1-1|-1-1- |Digital ground -
6 5 |VCAP S|-|-|-1|-1|-1-1]- [18Vregulator capacitor -
7 6 |Vpbp S|-|-|-1|-1|-1-|- |Digital power supply -
8 | 7 |Vppio 1 S|-|{-|-1-1-1~-1"~-|/Opowersupply -
- | 8 |PF4/AIN12MG) 0| X | X - |01| X | X |Port F4 |Analog input 12 -
9 - |PA3/TIM2_CH3 |I/O| X | X | X | - |O1| X | X |Port A3 |Timer 2 - channel 3 EI;‘I‘Il\:/IST]CM
10 | - |PA4 /O X | X | X | -]03| X | X |Port A4 -
11| - |PA5 /O X | X | X | -]03| X | X |Port A5 -
12 | - |PA6 /O] X | X | X | -|03| X | X |Port A6 -
13| 9 |Vppa S|{-|-1-1-1~=-1-1- |Analog power supply -
14 | 10 |Vgsa S - |- Analog ground -
15 | - |PB7/AIN7 /O X | X - |01] X | X |Port B7 |Analog input 7 -
16 | - |PB6/AING /O X | X | X | -|O1| X | X |PortB6 |Analog input 6 -
2
17 | 11 |PB5/AINS /O] X | X | X | - |O1]| X | X |Port B5 |Analog input 5 "C_SDA
[AFR6]
. 12C_ScCL
18 | 12 |PB4/AIN4 WOl X | X | X | -101| X | X |PortB4 |Analog input 4
[AFR6]
19 | 13 |PB3/AIN3 /O X | X | X | - 01| X | X |Port B3 |Analog input 3 TIM1_ETR
[AFR5]
20 | 14 |PB2/AIN2 /O] X | X | X | - 01| X | X |Port B2 |Analog input TIMT_NCC3
[AFR5]
21 | 15 |PB1/AIN1 o X | x | x| - |o1| x | x |Port B1 |Analog input 1 TIMT_NCC2
[AFR5]
22 | 16 |PBO/AINO /O X | X | X | - 01| X | X |Port BO |Analog input 0 TIMI_NCC1
[AFR5]
23 | - |PE7/AINS8 /Ol X | X - |01] X | X [Port E7 |Analog input 8 -
1S7 DoclD14952 Rev 11 29/99
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Pinouts and pin description

Table 8. STM8AF6246/48/66/68 (32 Kbyte) microcontroller pin description(V2) (continued)

3

Pin
number Input Output
g —
o = § Alternate
o . g =3 c o Default alternate | function after
o | & Pin name S o 3| 3 = :
v |9 Pl 2l s|EISZ Al function remap
Es Zle|lgl2/e/8|g £% [option bit]
L 4 Sl 3| |5 a o| a © © p
g | o S| 2w ==
- E-, 4= ..>.<. T
e w
>
47 | 31 PD6/ WOl X | X | X |- 01| X | X |Port D6 [LINUART data receive |-
LINUART_RX
48 | 32 |PD7/TLI® WO X | X | X | - |O1] X | X |Port D7 |Top level interrupt -
1. Refer to Table 7 for the definition of the abbreviations.
2. Reset state is shown in bold.
In Halt/Active-halt mode this pad behaves in the following way:
- the input/output path is disabled
- if the HSE clock is used for wakeup, the internal weak pull up is disabled
- if the HSE clock is off, internal weak pull up setting from corresponding OR bit is used
By managing the OR bit correctly, it must be ensured that the pad is not left floating during Halt/Active-halt.
4. On this pin, a pull-up resistor as specified in Table 35. |/O static characteristics is enabled during the reset phase of the
product.
AIN12 is not selectable in ADC scan mode or with analog watchdog.
In the open-drain output column, ‘T’ defines a true open-drain 1/O (P-buffer, week pull-up, and protection diode to Vpp are
not implemented)
The PD1 pin is in input pull-up during the reset phase and after reset release.
If this pin is configured as interrupt pin, it will trigger the TLI.
6.2 Alternate function remapping

As shown in the rightmost column of Table 8, some alternate functions can be remapped at
different I/O ports by programming one of eight AFR (alternate function remap) option bits.
Refer to Section 9: Option bytes on page 44. When the remapping option is active, the
default alternate function is no longer available.

To use an alternate function, the corresponding peripheral must be enabled in the peripheral

registers.

Alternate function remapping does not effect GPIO capabilities of the I/O ports (see the
GPIO section of STM8S series and STM8AF series 8-bit microcontrollers reference manual,

RMO0016).

DoclD14952 Rev 11
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Memory and register map

3

Table 11. General hardware register map (continued)

Address Block Register label Register name :tgts:;
0x00 50A0 EXTI_CR1 External interrupt control register 1 0x00
0x00 50A1 e EXTI_CR2 External interrupt control register 2 0x00

0)8?(8(? %’gé;o Reserved area (17 bytes)
0x00 50B3 RST RST_SR Reset status register oxxx(™
03285 ggélt:o Reserved area (12 bytes)
0x00 50C0 CLK_ICKR Internal clock control register 0x01
0x00 50C1 cL CLK_ECKR External clock control register 0x00
0x00 50C2 Reserved area (1 byte)
0x00 50C3 CLK_CMSR Clock master status register OxE1
0x00 50C4 CLK_SWR Clock master switch register OxE1
0x00 50C5 CLK_SWCR Clock switch control register 0xXX
0x00 50C6 CLK_CKDIVR Clock divider register 0x18
0x00 50C7 CLK CLK_PCKENRH1 Peripheral clock gating register 1 OxFF
0x00 50C8 CLK_CSSR Clock security system register 0x00
0x00 50C9 CLK_CCOR Configurable clock control register 0x00
0x00 50CA CLK_PCKENR2 Peripheral clock gating register 2 OxFF
0x00 50CB Reserved area (1 byte)
0x00 50CC CLK_HSITRIMR | HSI clock calibration trimming register 0x00
0x00 50CD CLK CLK_SWIMCCR SWIM clock control register Ol))())%(()éx
tg:)(ggosg(?[l)zo Reserved area (3 bytes)
0x00 50D1 WWDG_CR WWDG control register Ox7F
WWDG
0x00 50D2 WWDG_WR WWDR window register Ox7F
08(2805 glgglt:o Reserved area (13 bytes)
0x00 50E0 IWDG_KR IWDG key register 0xxXx@
0x00 50E1 IWDG IWDG_PR IWDG prescaler register 0x00
0x00 50E2 IWDG_RLR IWDG reload register OxFF
03285) gl;;,t:o Reserved area (13 bytes)
0x00 50F0 AWU_CSR1 AWU control/status register 1 0x00
0x00 50F 1 AWU AWU_APR AWU asynchrorzgzjsséep;rescaler buffer Ox3F
0x00 50F2 AWU_TBR AWU timebase selection register 0x00
DoclD14952 Rev 11 35/99




Memory and register map

STM8AF6246/48/66/68

Table 11. General hardware register map (continued)

Address Block Register label Register name :tgts:;
0x00 50F3 BEEP BEEP_CSR BEEP control/status register Ox1F
032805 ggf_ﬁltzo Reserved area (12 bytes)
0x00 5200 SPI_CR1 SPI control register 1 0x00
0x00 5201 SPI_CR2 SPI control register 2 0x00
0x00 5202 SPI_ICR SPl interrupt control register 0x00
0x00 5203 SPI_SR SPI status register 0x02
0x00 5204 SP! SPI_DR SPI data register 0x00
0x00 5205 SPI_CRCPR SPI CRC polynomial register 0x07
0x00 5206 SPI_RXCRCR SPI Rx CRC register OxFF
0x00 5207 SPI_TXCRCR SPI Tx CRC register OxFF
032805 ggg;o eserved area (8 bytes)
0x00 5210 12C_CR1 12C control register 1 0x00
0x00 5211 12C_CR2 12C control register 2 0x00
0x00 5212 12C_FREQR I12C frequency register 0x00
0x00 5213 12C_OARL 12C own address register low 0x00
0x00 5214 [2C_OARH 12C own address register high 0x00
0x00 5215 Reserved area (1 byte)
0x00 5216 12C_DR I12C data register 0x00
0x00 5217 12¢ 12C_SR1 I12C status register 1 0x00
0x00 5218 12C_SR2 I12C status register 2 0x00
0x00 5219 12C_SR3 12C status register 3 0x00
0x00 521A I2C_ITR 12C interrupt control register 0x00
0x00 521B 12C_CCRL I12C clock control register low 0x00
0x00 521C 12C_CCRH 12C clock control register high 0x00
0x00 521D I2C_TRISER I12C TRISE register 0x02
0)8?(85 %12%;0 Reserved area (24 bytes)

36/99
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Memory and register map

3

Table 11. General hardware register map (continued)

Address Block Register label Register name :tgts:;
0x00 5240 UART2_SR LINUART status register 0xCO
0x00 5241 UART2_DR LINUART data register 0xXX
0x00 5242 UART2_BRR1 LINUART baud rate register 1 0x00
0x00 5243 UART2_BRR2 LINUART baud rate register 2 0x00
0x00 5244 UART2_CR1 LINUART control register 1 0x00

LINUART

0x00 5245 UART2_CR2 LINUART control register 2 0x00
0x00 5246 UART2_CR3 LINUART control register 3 0x00
0x00 5247 UART2_CR4 LINUART control register 4 0x00
0x00 5248 Reserved

0x00 5249 UART2_CR6 LINUART control register 6 0x00

0)8?(8(? %22;0 Reserved area (6 bytes)
0x00 5250 TIM1_CR1 TIM1 control register 1 0x00
0x00 5251 TIM1_CR2 TIM1 control register 2 0x00
0x00 5252 TIM1_SMCR TIM1 slave mode control register 0x00
0x00 5253 TIM1_ETR TIM1 external trigger register 0x00
0x00 5254 TIM1_IER TIM1 Interrupt enable register 0x00
0x00 5255 TIM1_SR1 TIM1 status register 1 0x00
0x00 5256 TIM1_SR2 TIM1 status register 2 0x00
0x00 5257 TIM1_EGR TIM1 event generation register 0x00
0x00 5258 TIM1_CCMR1 | TIM1 capture/compare mode register 1 0x00
0x00 5259 TIM1_CCMR2 | TIM1 capture/compare mode register 2 0x00
0x00 525A TIM1_CCMR3 | TIM1 capture/compare mode register 3 0x00
0x00 525B TiM1 TIM1_CCMR4 | TIM1 capture/compare mode register 4 0x00
0x00 525C TIM1_CCER1 TIM1 capture/comaare enable register 0x00
0x00 525D TIM1_CCER?2 TIM1 capture/comp;are enable register 0x00
0x00 525E TIM1_CNTRH TIM1 counter high 0x00
0x00 525F TIM1_CNTRL TIM1 counter low 0x00
0x00 5260 TIM1_PSCRH TIM1 prescaler register high 0x00
0x00 5261 TIM1_PSCRL TIM1 prescaler register low 0x00
0x00 5262 TIM1_ARRH TIM1 auto-reload register high OxFF
0x00 5263 TIM1_ARRL TIM1 auto-reload register low OxFF
0x00 5264 TIM1_RCR TIM1 repetition counter register 0x00
DoclD14952 Rev 11 37/99




STM8AF6246/48/66/68 Option bytes
Table 15. Option bytes (continued)
. . Option bits Factory
Addr. ?:;::’e" bof;'zg default
yteno.| 7 6 5 4 3 0 | setting
0x00 .
480B OPT6 TMU[3:0] 0x00
TMU
0x00 _
480C NOPT6 NTMU[3:0] OxFF
0x00 WAIT
480D | Flash wait oFT? Reserved sTate | X0
ox00 | States NWAIT
480E NOPT7 Reserved STATE OxFF
0x00
480F Reserved
0x00 .
4810 OPT8 TMU_KEY 1 [7:0] 0x00
0x00 .
4811 OPT9 TMU_KEY 2 [7:0] 0x00
0x00 _
4812 OPT10 TMU_KEY 3[7:0] 0x00
0x00 _
4813 OPT11 TMU_KEY 4 [7:0] 0x00
0x00 TMU OPT12 TMU_KEY 5 [7:0] 0x00
4814
0x00 _
4815 OPT13 TMU_KEY 6 [7:0] 0x00
0x00 _
4816 OPT14 TMU_KEY 7 [7:0] 0x00
0x00 .
4817 OPT15 TMU_KEY 8[7:0] 0x00
0x00 OPT16 TMU_MAXATT [7:0] 0xC7
4818
0x00
4819 Reserved
to
487D
0x00 _
487E Boot. OPT17 BL [7:0] 0x00
(1)
0x00 loader '
487F NOPT17 NBL[7:0] OxFF

1.

effect on EMC reset.

3
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10.1.2

10.1.3

10.1.4

3

Electrical characteristics

Parameter conditions

Unless otherwise specified, all voltages are referred to Vgg.

Minimum and maximum values

Unless otherwise specified the minimum and maximum values are guaranteed in the worst
conditions of ambient temperature, supply voltage and frequencies by tests in production on
100% of the devices with an ambient temperature at Ty =-40 °C, Tp =25 °C, and Tp =
Tamax (given by the selected temperature range).

Data based on characterization results, design simulation and/or technology characteristics
are indicated in the table footnotes and are not tested in production.
Typical values

Unless otherwise specified, typical data are based on Tp =25 °C, Vpp = 5.0 V. They are
given only as design guidelines and are not tested.

Typical ADC accuracy values are determined by characterization of a batch of samples from
a standard diffusion lot over the full temperature range.

Typical curves

Unless otherwise specified, all typical curves are given only as design guidelines and are
not tested.

Loading capacitor

The loading conditions used for pin parameter measurement are shown in Figure 6.

Figure 6. Pin loading conditions

STM8A PIN

50 pF ____

MSv37796V1
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Figure 27. Typ. VoL @ Vpp = 3.3 V (high sink

ports)
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Figure 28. Typ. VoL @ Vpp = 5.0 V (high sink

ports)
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Figure 29. Typ VDD - VOH @ VDD =33V
(standard ports)
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Figure 30. Typ VDD - VOH @ VDD =50V
(standard ports)
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Figure 31. Typ. Vpp . Voy @ Vpp = 3.3 V (high
sink ports)
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Figure 32. Typ. Vpp . Vo @ Vpp = 5.0 V (high
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Electrical characteristics STM8AF6246/48/66/68

3. Values based on design simulation and/or characterization results, and not tested in production.

4. Min time is for the minimum time to drive the output and the max time is for the maximum time to validate the data.

5. Min time is for the minimum time to invalidate the output and the max time is for the maximum time to put the data in Hi-Z.

Figure 37. SPI timing diagram where slave mode and CPHA =0
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1. Measurement points are at CMOS levels: 0.3 Vpp and 0.7 Vpp.

Figure 38. SPI timing diagram where slave mode and CPHA =1
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1. Measurement points are at CMOS levels: 0.3 Vpp and 0.7 Vpp.
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10.3.10
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I2C interface characteristics

Table 39. I2C characteristics

Standard mode I2C |Fast mode 12C(")
Symbol Parameter Unit
Min@ | Max@® | Min® |Max?
twscLr) | SCL clock low time 4.7 - 1.3 -
us
tW(SCLH) SCL clock hlgh time 4.0 - 0.6 -
tsu(SDA) SDA setup time 250 - 100 -
th(SDA) SDA data hold time 0(3) - 0(4) 900(3)
t(spa) |SDA and SCL rise time ns
- 1000 - 300
tr(SCL) (VDD =3to5.5 V)
tf(SDA) SDA and SCL fall time
- 300 - 300
tf(SCL) (VDD =31t055V)
thsTa) | START condition hold time 4.0 - 0.6 -
tsusta) | Repeated START condition setup time 4.7 - 0.6 -
tsusto) | STOP condition setup time 4.0 - 0.6 - s
STOP to START condition time
tw(sTO:STA) (bus free) 4.7 - 1.3 -
Cp Capacitive load for each bus line - 400 - 400 pF

fyasTER, MUst be at least 8 MHz to achieve max fast 1°C speed (400 kHz)

Data based on standard 12C protocol requirement, not tested in production

The maximum hold time of the start condition has only to be met if the interface does not stretch the low

time

4. The device must internally provide a hold time of at least 300 ns for the SDA signal in order to bridge the
undefined region of the falling edge of SCL

DoclD14952 Rev 11
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Package information
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Table 46. VFQFPN32 - 32-pin, 5x5 mm, 0.5 mm pitch very thin profile fine pitch quad
flat package mechanical data

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

A 0.800 0.900 1.000 0.0315 0.0354 0.0394
A1 0.000 0.020 0.050 0.0000 0.0008 0.0020

A3 - 0.200 - - 0.0079 -
0.180 0.250 0.300 0.0071 0.0098 0.0118
D 4.850 5.000 5.150 0.1909 0.1969 0.2028
D2 3.500 3.600 3.700 0.1378 0.1417 0.1457
E 4.850 5.000 5.150 0.1909 0.1969 0.2028
E2 3.500 3.600 3.700 0.1378 0.1417 0.1457

e - 0.500 - - 0.0197 -
L 0.300 0.400 0.500 0.0118 0.0157 0.0197
ddd - - 0.050 - - 0.0020

1. Values in inches are converted from mm and rounded to 4 decimal digits.
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Figure 43. VFQFPN32 - 32-pin, 5x5 mm, 0.5 mm pitch very thin profile fine pitch quad
flat package recommended footprint
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1. Dimensions are expressed in millimeters.
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Figure 49. LQFP32 - 32-pin, 7 x 7 mm low-profile quad flat package
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 50. LQFP32 marking example (package top view)
Product
identification (" < > XXXXXX

[,

™ XXXXXX

Date code

~_| Y| W

Pin 1 identifier —_| . > | —
O A/

Standard ST logo ~

Revision code

MS37789V1
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13.3 Programming tools

During the development cycle, STice provides in-circuit programming of the STM8A Flash
microcontroller on the user application board via the SWIM protocol. Additional tools are
used to include a low-cost in-circuit programmer as well as ST socket boards, which provide
dedicated programming platforms with sockets for programming the user STM8A.

For production environments, programmers will include a complete range of gang and
automated programming solutions from third-party tool developers already supplying
programmers for the STM8 family.

3
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Revision history

Table 50. Document revision history (continued)

Date

Revision

Changes

31-Jan-2011

Modified references to reference manual, and Flash programming
manual in the whole document.

Added reference to AEC Q100 standard on cover page.
Renamed timer types as follows:

— Auto-reload timer to general purpose timer

— Multipurpose timer to advanced control timer

— System timer to basic timer

Introduced concept of medium density Flash program memory.
Updated timer names in Figure: STM8A block diagram.
Added TMU brief description in Section: Flash program and data

EEPROM, and updated TMU_MAXATT description in Table: Option
byte description.

Updated clock sources in clock controller features. Changed
16MHZTRIMO to HSITRIM bit in Section: User trimming.

Added Table: Peripheral clock gating bits.

Updated Section: Low-power operating modes.

Added calibration using TIM3 in Section: Auto-wakeup counter.
Added Table: ADC naming and Table: Communication peripheral
naming correspondence.

Added Note 1 related AIN12 pin in Section: Analog-to-digital
converter (ADC) and Table: STM8AF61xx/62xx (32 Kbyte)
microcontroller pin description.

Updated SPI data rate to 10 Mbit/s or fyasTER/2 in Section: Serial
peripheral interface (SPI).

Added reset state in Table: Legend/abbreviation.

Table: STM8AF61xx/62xx (32 Kbyte) microcontroller pin description:
added Note 7 related to PD1/SWIM, modified Note 6, corrected wpu
input for PE1 and PE2, and renamed TIMn_CCx and TIMn_NCCx to
TIMn_CHx and TIMn_CHxN, respectively.

Section: Register map:

Replaced tables describing register maps and reset values for non-
volatile memory, global configuration, reset status, clock controller,
interrupt controller, timers, communication interfaces, and ADC, by
Table: General hardware register map.

Added Note 1 for Px_IDR registers in Table: I/O port hardware
register map. Updated register reset values for Px_IDR registers.
Added SWIM and debug module register map.
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