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STM8AF6213/23/23A/26 Product overview
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3

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

The single wire interface module together with an integrated debug module permit non-
intrusive, real-time in-circuit debugging and fast memory programming.

SWIM

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

Debug module

The non-intrusive debugging module features a performance close to a full-featured
emulator. Besides memory and peripheral operation, CPU operation can also 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 breakpoint 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 Up to 8 Kbytes 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 byte.

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 byte.

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.

DoclD025118 Rev 6 13/109




Pinout and pin description

STM8AF6213/23/23A/26

5 Pinout and pin description

The following table presents the meaning of the abbreviations in use in the pin description
tables in this section.

Table 5. Legend/abbreviations for pinout tables

Type I=input, O = output, S = power supply

Level Input CM = CMOS (standard for all 1/0s)
Output HS = High sink

Output speed O1 = Slow (up to 2 MHz)

02 = Fast (up to 10 MHz)

03 = Fast/slow programmability with slow as default state after reset
04 = Fast/slow programmability with fast as default state after reset

Port and control
configuration

Input float = floating, wpu = weak pull-up

Output

T = true open drain, OD = open drain, PP = push pull

Reset state

Bold X (pin state after internal reset release).

Unless otherwise specified, the pin state is the same during the reset phase and

after the internal reset release.

5.1 TSSOP20 pinouts and pin descriptions

22/109

Figure 3. STM8AF6213/STM8AF6223 TSSOP20 pinout

[LINUART_CK] TIM5_CH1/BEEP/(HS) PD4 [[1O
AIN5/LINUART_TX/(HS) PD5 [] 2
AING/LINUART_RX/(HS) PD6 [] 3
NRST [ 4

osciNnpat 5

oscouT/Pa2 [l 6

vss 17

vcAP [| 8
VDD [] 9

[SPI_NSS] TIM5_CH3/(HS) PA3 [l

-

0

[] PD3 (HS)/AIN4/TIM5_CH2/ADC_ETR
[] PD2 (HS)/AIN3 [TIM5_CH3]
[] PD1 (HS)/SWIM
[] PC7 (HS)/SPI_MISO [TIM1_CH2]
] PC6 (HS)/SPI_MOSI [TIM1_CH1]
[] PC5 (HS)/SPI_SCK [TIM5_CH1]
(

] PC3 (HS)TIM1_CH3 [TLIJ[TIM1_CH1N]
1 PB4 (T)/12C_SCL [ADC_ETR]

1 PB5 (T)/12C_SDA [TIM1_BKIN]

[] PC4 (HS)/TIM1_CH4/CLK_CCOJ/AIN2 [TIM1_CH2N]

MS38345V1

(HS) high sink capability.

(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).
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Pinout and pin description

STM8AF6213/23/23A/26

Table 7. STM8AF6223A TSSOP20 pin description (continued)

Input Output
o RS Main Default | Alternate
o : o 2 | x - function
7] Pin name Type | € s = c | © function alternate
2 12| 2|%| 8|9 | & |(afterreset) | function |3fterremar
- s 2 | £ | & o | O | [option bit]
= < | 2°
g | T
Analog
PDG6/ AIN6/ input 6/
3 LINUART RX I/0 X X| X|HS|03| X | X Port D6 LINUART -
datareceive
4 NRST 110 - X - - - - - Reset -
5 | PA1/OSCIN® | 1o | X | x| x| - |o1| x| x| portat | Resonator .
crystal in
6 | PA2OSCOUT | O | X | X | x| - |o1| x| x| Portaz | Resonator/ .
crystal out
7 VSS - - - - - - - Digital ground -
8 VCAP - - - - - - - 1.8 V regulator capacitor -
9 VDD - - - - - - - Digital power supply -
Timer 1 -
10 F;TBI?\;I f‘éﬁ,\?{* W | x| -| x| -]o1|1®] - Port B5 I2C data | break input
- [AFRA4]
ADC
PB4/12C_SCL ) ) @) | external
11 [ADC_ETR] I/0 X X o1 |T Port B4 12C clock trigger
[AFRA4]
Timer 1 -
PB1/ inverted
12 TIM1_CH2N/ I/0 X | X X|HS| 03| X | X Port B1 channel -
AIN1 2/Analog
input 1
Timer 1 -
PRO/ inverted
13 TIM1_CH1N/AINO /0 X X X |HS| O3] X X Port BO channel -
1/Analog
input 0
Timer 1 - Analog
PC4/ TIM1_CH4/ channel 4 input 2
14 | CLK_CCO/AIN2/ I/0 X X| X|HS|03| X | X Port C4 | /configurabl | [AFR2]Time
TIM1_CHZ2] e clock r 1 channel
output 2 [AFR7]
Timer 5
15 Fzgﬁ’\gp'c—ﬁﬁ'( o | x | x| x|Hs| o3| x| x| Potcs | SPiclock | channel1
- [AFRO]
26/109 DoclD025118 Rev 6 Kys




Pinout and pin description STM8AF6213/23/23A/26

Table 8. STM8AF6226 LQFP32/VFQPN32 pin description (continued)

Input Output
N -~
o] 2\ Main Default AIterr_1ate
a < . o 2| x . function
w2 Pin name Type | €| 5| = | €| T function alternate
g ¢ S/ 2| €|®| 8|9 |2 |(afterreset) | function after remap
a5 S|l 2| E|lc|la|l O | [option bit]
= - | D P
g1 T
Timer 1 -
PE5/ SPI_NSS SPI master/ inverted
7 [TIM1_CH1N] o X | X| X|HS 103 X X Port ES slave select channel 1
[AFR1:0]
PC1/ Timer 1 - Timer 1 -
TIM1_CH1/ channel 1 inverted
18 LINUART_CK Vo X | X| X|HS 103 X X Port C1 LINUART channel 2
[TIM1_CH2N] clock [AFR1:0]
PC2/ Timer 1 - Evmeer:;d-
19 TIM1_CH2 110 X | X| X|HS|03| X X Port C2
[TIM1_CH3N] channel 2 channel 3
- [AFR1:0]
Top level
PC3/ Timer 1 - [AII:T-'\t’z;r#r);er
20 | TIM1_CH3/[TLI] 110 X | X| X|HS|03| X X Port C3 .
channel 3 1 inverted
[TIM1_CH1N]
channel 1
[AFR7]
Analog input
PC4/ Timer 1 - 2
TIM1_CH4/ channel 4 | [AFR2]Timer
21 CLK_CCO/[AIN Vo X | X} XIHS|03] X | X Port C4 /configurable | 1 inverted
2][TIM1_CH2N] clock output | channel 2
[AFR7]
Timer 5
22 I??ﬁ\gPla_Sl%K 1/0 X | X| X|HS|0O3| X X Port C5 SPI clock channel 1
- [AFRO]
PCe/ Pl master Timer 1
23 SPI_MOSI 110 X | X| X|HS|03| X X Port C6 out/slave in channel 1
[TIM1_CH1] [AFRO]
PC7/ SP| master Timer 1
24 SPI_MISO 1/0 X | X| X|HS|0O3| X X Port C7 in/ slave out channel
[TIM1_CH2] 2[AFRO]
PDO/ Timer 1 - Configurable
25 TIM1_BKIN 110 X | X| X|HS|03| X X Port DO break input clock output
[CLK_CCO] P [AFR5]
26 | PDU/SWIM® | 1o | x| x| x |Hs|o4| x | x| pPortpt | SWIMdata .
interface
30/109 DoclD025118 Rev 6 ‘Yl




STM8AF6213/23/23A/26 Memory and register map

6 Memory and register map

6.1 Memory map

Figure 6. Memory map

0x00 0000

0x00 03FF 513 byte stack
0x00 0800

0x00 3FFF
0x00 4000

640 byte data EEPROM
0x00 427F

0x00 4280
0x00 47FF
0x00 4800
0x00 480A
0x00 480B

0x00 4864
0x00 4865

Option bytes

nique ID
0x00 4870 Unique

0x00 4871

0x00 4FFF
0x00 5000

GPIO and peripheral registers
0x00 57FF
0x00 5800

0x00 7EFF

0x00 7F00 CPU/SWIM/debug/ITC
registers

0x00 7FFF
0x00 8000

0x00 807F
0x00 8080

Flash program memory
0x00 9FFF (8 Kbyte)
0x00 A000

0x02 7FFF

MS38348V1
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Memory and register map

STM8AF6213/23/23A/26
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Table 11. General hardware register map (continued)

Address Block Register label Register name :t:::;
0x00 5300 TIM5_CR1 TIM5 control register 1 0x00
0x00 5301 TIM5_CR2 TIM5 control register 2 0x00
0x00 5302 TIM5_SMCR TIM5 slave mode control register 0x00
0x00 5303 TIM5_IER TIMS interrupt enable register 0x00
0x00 5304 TIM5_SR1 TIM5 status register 1 0x00
0x00 5305 TIM5_SR2 TIM5 status register 2 0x00
0x00 5306 TIM5_EGR TIM5 event generation register 0x00
0x00 5307 TIM5_CCMR1 TIM5 capture/compare mode register 1 0x00
0x00 5308 TIM5_CCMR2 TIM5 capture/compare mode register 2 0x00
0x00 5309 TIM5_CCMR3 TIM5 capture/compare mode register 3 0x00
0x00 530A TIM5_CCER1 | TIM5 capture/compare enable register 1 0x00
0x00 530B TIM5 TIM5_CCER2 | TIM5 capture/compare enable register 2 0x00
00 530C0x TIM5_CNTRH TIM5 counter high 0x00
0x00 530D TIM5_CNTRL TIM5 counter low 0x00
0x00 530E TIM5_PSCR TIM5 prescaler register 0x00
0x00 530F TIM5_ARRH TIM5 auto-reload register high OxFF
0x00 5310 TIM5_ARRL TIM5 auto-reload register low OxFF
0x00 5311 TIM5_CCR1H TIM5 capture/compare register 1 high 0x00
0x00 5312 TIM5_CCRI1L TIM5 capture/compare register 1 low 0x00
0x00 5313 TIM5_CCR2H TIM5S capture/compare reg. 2 high 0x00
0x00 5314 TIM5_CCR2L TIM5 capture/compare register 2 low 0x00
0x00 5315 TIM5_CCRS3H TIM5 capture/compare register 3 high 0x00
0x00 5316 TIM5_CCR3L TIM5 capture/compare register 3 low 0x00

032805 g;;t:o Reserved area (43 byte)
0x00 5340 TIM6_CR1 TIM6 control register 1 0x00
0x00 5341 TIM6_CR2 TIM6 control register 2 0x00
0x00 5342 TIM6_SMCR TIM6 slave mode control register 0x00
0x00 5343 TIM6_IER TIM®6 interrupt enable register 0x00
0x00 5344 TIM6 TIM6_SR TIM6 status register 0x00
0x00 5345 TIM6_EGR TIM6 event generation register 0x00
0x00 5346 TIM6_CNTR TIM6 counter 0x00
0x00 5347 TIM6_PSCR TIM6 prescaler register 0x00
0x00 5348 TIM6_ARR TIM6 auto-reload register OxFF

DoclD025118 Rev 6
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STM8AF6213/23/23A/26 Memory and register map

Table 11. General hardware register map (continued)

Address Block Register label Register name :t:::;
0())()(()(())0515333;0 Reserved area (153 byte)
Ogggg’%gg? ADC1 ADC _DBxR ADC data buffer registers 0x00
032805 :;';i't:o Reserved area (12 byte)
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 OxXX
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 ADC ADC _HTRH ADC high threshold register high OxFF
0x00 5409 ADC_HTRL ADC high threshold register low 0x03
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 watchdog status register high 0x00
0x00 540D ADC_AWSRL ADC watchdog status register low 0x00
0x00 540E ADC _AWCRH ADC watchdog control register high 0x00
0x00 540F ADC _AWCRL ADC watchdog control register low 0x00
08(28052;'(3;0 Reserved area (1008 byte)

1. Depends on the previous reset source.
2. Write only register.

3
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STM8AF6213/23/23A/26 Electrical characteristics

9.1.5 Pin input voltage

The input voltage measurement on a pin of the device is described in Figure 8.

Figure 8. Pin input voltage

STM8A PIN

MSv37797V1

9.2 Absolute maximum ratings

Stresses above the absolute maximum ratings listed in Table 22: Voltage characteristics,
Table 23: Current characteristics and Table 24: Thermal characteristics may cause
permanent damage to the device. These are stress ratings only and functional operation of
the device at these conditions is not implied. Exposure to maximum rating conditions for
extended periods may affect the device’s reliability.

Device mission profile (application conditions) is compliant with JEDEC JESD47
Qualification Standard, extended mission profiles are available on demand.

Table 22. Voltage characteristics

Symbol Ratings Min Max Unit
Vopx - Vss | Supply voltage (including Vppa and Vooio)' " -0.3 6.5 \Y,
Input voltage on true open drain pins (?) Vgs-0.3 6.5
vin Input voltage on any other pin(® Vgs-0.3 | Vpp+0.3 v
[Vbpx - Vopl | Variations between different power pins - 50
[Vssx - Vsg| | Variations between all the different ground pins - 50 mv
see Absolute maximum ratings
Vesp Electrostatic discharge voltage (electrical sensitivity) on
page 89

1. All power (Vpp) and ground (Vgg) pins must always be connected to the external power supply

2. linyeiny 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 Ijyypn) value. A positive
injection is induced by V|y > Vpp while a negative injection is induced by V|\ <'Vgg. 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
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Table 28. Total current consumption with code execution in run mode at Vpp = 5 V (continued)

Symbol Parameter Conditions Typ Max | Unit
Supply current HSE crystal osc. (16 MHz) 45 -
in run mode, _ _
code executed fCPU = fMASTER =16 MHz HSE user ext. clock (16 MHZ) 4.3 4.75
from Flash HSI RC osc. (16 MHz) 37 | 450
fopu = fmasTer = 2 MHz HSI RC osc. (16 MHz/8)() 0.84 | 21
IbD(RUN) mA
Supply current | £, | = fy,asTER/128 = 125 kHz | HSI RC osc. (16 MHz) 072 | 09
in run mode, : : P
code executed |cpu = IMASTER 28 = HSI RC osc. (16 MHz/8 0.46 0.58
from Flash 15.625 kHz A ) ' '
fopu = fmasTeR = 128 kHz LSI RC osc. (128 kHz) 042 | 057
1. Tested in production.
2. Default clock configuration measured with all peripherals off.
Table 29. Total current consumption with code execution in run mode at Vpp =3.3 V
Symbol Parameter Conditions Typ Max(? | Unit
HSE crystal osc. (16 MHz) 1.8 -
fepu = fuasTeER =16 MHZ HSE user ext. clock (16 MHz) 2 23
HSI RC osc. (16 MHz) 1.5 2
Supply current
in run mode, ; ¢ 1128 = 125 kH HSE user ext. clock (16 MHz) | 0.81 -
code executed |'cPu = IMASTER = z
from RAM HSI RC osc. (16 MHz) 0.7 0.87
fopu = fuasTer/ 128 =
15.625 Kb HSI RC osc. (16 MHz/8) 0.46 | 0.58
fCPU = fMASTER =128 kHz LSI RC osc. (128 kHZ) 0.41 0.55
IbD(RUN) mA
HSE crystal osc. (16 MHz) 4 -
fCPU = fMASTER =16 MHz HSE user ext. clock (16 MHZ) 3.9 4.7
HSI RC osc. (16 MHz) 3.7 4.5
Supply current
inrun mode, | fopy = fuaster =2 MHZ HSI RC osc. (16 MHz/8)(2) 0.84 | 1.05
code executed
from Flash fch = fMASTER/ 128 =125 kHz | HSI RC osc. (16 MHZ) 0.72 0.9
fopu = fuasTer/128 =
15.625 KHz HSI RC osc. (16 MHz/8) 046 | 0.58
fepu = fmasTER =128 kHz LSI RC osc. (128 kHz) 042 | 057

1. Guaranteed by characterization results.

2. Default clock configuration measured with all peripherals off.

58/109
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Total current consumption in active halt mode

Table 32. Total current consumption in active halt mode at Vpp =5V

Conditions
. Max Max
Symbol Parameter Main Typ at at Maxoat Unit
voltage Flash o o~ | 150°C
@ Clock source 85°C | 125°C
regulator| mode
(MVR)(D
HSE crystal
1030 - - -
Operating osc. (16 MHz)
mode LSI RC osc.
(128 kHz) 200 260 300 -
On
HSE crystal 970 ) ) )
| Supply current in Power-down | 0S¢ (16 MHz) A
DD(AH) | active halt mode mode LSI RC osc. H
(128 kHz) 150 200 230 -
Operating LSI RC osc.
mode (128 kHz) 66 85 140 200
of P d LSIRC
ower-down oscC.
mode (128 kHz) 10 20 40 )
1. Configured by the REGAH bit in the CLK_ICKR register.
2. Configured by the AHALT bit in the FLASH_CR1 register.
Table 33. Total current consumption in active halt mode at Vpp =3.3 V
DD
Conditions
Main Max at Max at .
Symbol | Parameter voltage Flash Typ gsoc() 125°C Unit
(3) | Clock source
regulator mode
(MVR)@
HSE crystal
550 - -
Operating | 9SC: (16 MHz)
mode LSI RC osc.
(128 kHz) 200 260 290
on HSE I
crysta ) )
_Supp[y current Power- osc. (16 MHz) 970
Ipp(an) | in active halt MA
down mode | | 5| RC
mode 08¢ 150 200 230
(128 kHz)
Operating |LSI RC osc.
mode (128 kHz) 66 80 105
of P LSIRC
ower- osc.
down mode | (128 kHz) 10 18 35

1. Guaranteed by characterization results.
2. Configured by the REGAH bit in the CLK_ICKR register.
3. Configured by the AHALT bit in the FLASH_CR1 register.

3
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Total current consumption in halt mode

Table 34. Total current consumption in halt mode at Vpp =5V

Symbol Parameter Conditions Typ Nilzas):gt T;;oact T:;%t Unit

Flash in operating mode,

63 75 105 -
Supply current in halt HSI clock after wakeup
IDdH) | mode : HA
Flash in power-down mode, 6.0 20 55(1) )
HSI clock after wakeup ’
1. Tested in production.
Table 35. Total current consumption in halt mode at Vpp = 3.3V
" Max at Max at .
Symbol Parameter Conditions Typ g5ec(!) 125°¢c1) Unit
::Iglshlln Ep(:tratlng I:node, 60 75 100
| Supply current in halt clock aiter 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 36. Wakeup times
Symbol Parameter Conditions Typ Max(1) Unit
Wakeup time 0to 16 MHz - See 3
twuwrr | from wait mode
to run mode® | fcpu= fuasTeR= 16 MHZz 0.56 -
6 6
MVR voltage 1) 20)
i 4) i 6
Wa'keup time regulator on Flash |'n HS! (after 3(6) _
twu(an) |active halt mode operating wakeup) © us
to run mode® | MVR voltage mode(®) 48 -
regulator off 50(6) -
Wakeup time Flash in operating mode(®) 52 -
twuHy | from halt mode to
™ run mode(@ Flash in power-down mode(®) 54 -
1. Guaranteed by design.
2. Measured from interrupt event to interrupt vector fetch.
3. tWU(WFl) =2x 1/fMASTER+ 67 x 1/fcpu.
4. Configured by the REGAH bit in the CLK_ICKR register.
5. Configured by the AHALT bit in the FLASH_CR1 register.
6. Plus 1 LSI clock depending on synchronization.
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Figure 15. Typ Ippwry VS- fcpu HSE user external clock, Vpp =5V
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Figure 16. Typ IDD(WFI) VS. VDD HSI RC osc., fch =16 MHz
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Electrical characteristics

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 40. HSE oscillator characteristics

Symbol Parameter Conditions Min Typ Max Unit
f External high-speed oscillator ) 1 ) 16 MHz
HSE | frequency
Rg Feedback resistor - - 220 - kQ
c Recommenc?gd load ) ) ) 20 oF
capacitance
C =20 pF, 6 (startup)
— - - o 3
| HSE oscillator power fosc = 16 MHz 1.6 (stabilized)® A
DD(HSE ;
(HSE) | consumption C =10 pF, ) ) 6 (startup)
fosc = 16 MHz 1.2 (stabilized)®)
Im Oscillator transconductance - 5 - - mA/NV
4) - Vop is . i
tsumse) | Startup time stabilized 1 ms

-

C is approximately equivalent to 2 x crystal C_ gap-
The oscillator selection can be optimized in terms of supply current using a high quality resonator with small Rm value.

Refer to the crystal manufacturer for more details.

Guaranteed by characterization results.
tsu(Hsk) is the startup time measured from the moment it is enabled (by software) until a stabilized 16 MHz oscillation is

reached. The value is measured for a standard crystal resonator and it can vary significantly with the crystal manufacturer.

3

Figure 18. HSE oscillator circuit diagram
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HSE oscillator critical g,,, formula

The crystal characteristics have to be checked with the following formula:

Im ” Imerit

where gt €an be calculated with the crystal parameters as follows:

Imerit = (2% TIx HSE)®x R, (2Co + C)?

R: Notional resistance (see crystal specification)
L: Notional inductance (see crystal specification)
C.: Notional capacitance (see crystal specification)
Co: Shunt capacitance (see crystal specification)
C. 1= C|» = C: Grounded external capacitance
9.3.4 Internal clock sources and timing characteristics

Subject to general operating conditions for Vpp and Tp.

High speed internal RC oscillator (HSI)

Table 41. HSI oscillator characteristics

Symbol Parameter Conditions Min Typ Max Unit
fus) | Frequency - - 16 - MHz
i icati 1M - (O]
HSI oscillator user ;I;r:n;r:eii/ by ;P::Z a_lrppllcatlon ! !
trimming accuracy condityi/ongD A -0.5(M - 0.5(1
ACCys 3.0V<Vpp<55Y, 5 ) 5 %
HSI oscillator accuracy -40 °C <Tp <150 °C
(factory calibrated) 3.0V<Vpp<55V, 3@ ) 3@
-40°C <Tp<125°C
HSI oscillator wakeu
tSuHsh) | time P - - - 20 us
o) HSI oscillator power _ ) 170 | 2500 uA

consumption

1. Depending on option byte setting (OPT3 and NOPT3).
2. These values are guaranteed for STM8AF62xxIxx order codes only.

3. Guaranteed by characterization results.

3
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Electrical characteristics

Figure 21. Typical pull-up current |, vs Vpp @ 4 temperatures
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Table 48. Output driving current (standard ports)

Symbol Parameter Conditions Min Max Unit
Output low level with 8 | ;o= 10 mA, °
. _ - .0
pins sunk Vpp=5V
\Y
oL Output low level with 4 | ljg =4 mA, ) 1.0
pins sunk Vpp=3.3V ’ v
Output high level with 8 | ;g =10 mA,
: _ 2.8 -
v pins sourced Vpp=5V
OH
Output high level with 4 | 1,5 =4 mA, 5 1(1) )
pins sourced Vpp =33V '
1. Guaranteed by characterization results.
Table 49. Output driving current (true open drain ports)
Symbol Parameter Conditions Max Unit
I|O=10 mA, VDD=5V 1.0
VoL | Output low level with 2 pins sunk |1, = 10 mA, Vpp = 3.3V 1.5 Y,
lio =20 mA, Vpp =5V 2.0

1. Guaranteed by characterization results.

3
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Electrical characteristics

9.3.10

3

10-bit ADC characteristics

Subject to general operating conditions for Vpp, fyuasTer, and Ta unless otherwise

specified.
Table 54. ADC characteristics
Symbol Parameter Conditions Min Typ Max Unit
Vpp=3t0o 5.5V 1 - 4
fanc |ADC clock frequency MHz
Vpp=4.5t055V 1 - 6
Vv Conversion voltage ) v ) v Vv
AN | range(! SS DD
Vv Internal bandgap Ven =310 5.5V @ | 122 @) Vv
BGREF | reference voltage DD ' 1.19 ' 1.25
Internal sample and hold
Canc capacitor ) ) 3 ) PF
f = 4MHz - 0.75 -
ts(™ | Minimum sampling time ADC
fADC =6 MHz - 0.5 - us
tstag | Wakeup time from standby - - 7 -
Minimum total conversion fanc = 4 Hz 35 us
tcony | time including sampling fapc = 6 MHz 2.33
time, 10-bit resolution
- 14 1fapc

1. During the sample time the input capacitance Cxy (3 pF max) can be charged/discharged by the external
source. The internal resistance of the analog source must allow the capacitance to reach its final voltage
level within tg. After the end of the sample time tg, changes of the analog input voltage have no effect on
the conversion result. Values for the sample clock tg depend on programming.

2. Tested in production.
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Static latch-up

Two complementary static tests are required on six parts to assess the latch-up

performance:

e A supply overvoltage (applied to each power supply pin),

e A current injection (applied to each input, output and configurable I/O pin) are
performed on each sample.

This test conforms to the EIA/JESD 78 IC latch-up standard. For more details, refer to the
application note AN1181.

Table 60. Electrical sensitivities

Symbol Parameter Conditions Class(1)
Tp=25°C
Tp=85°C
LU Static latch-up class A
Ta=125°C
Ta= 150 °C

1. Class description: A Class is an STMicroelectronics internal specification. All its limits are higher than the
JEDEC specifications, that means when a device belongs to class A it exceeds the JEDEC standard. B
class strictly covers all the JEDEC criteria (international standard).
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