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4.2 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. 

4.2.1 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.

4.2.2 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.

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

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

• Breakpoints on all program-memory instructions (software breakpoints)

• Two advanced breakpoints, 23 predefined breakpoint configurations

4.3 Interrupt controller

• Nested interrupts with three software priority levels

• 32 interrupt vectors with hardware priority

• Up to 28 external interrupts on 7 vectors including TLI

• Trap and reset interrupts

4.4 Flash program and data EEPROM memory

• Up to 8 Kbytes of Flash program single voltage Flash memory

• 640 byte true data EEPROM

• User option byte area

4.4.1 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. 
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4.13 Analog-to-digital converter (ADC1)

The STM8AF6213, STM8AF6223,  STM8AF6223A and STM8AF6226 products contain a 
10-bit successive approximation A/D converter (ADC1) with up to 7 external and 1 internal 
multiplexed input channels and the following main features: 

• Input voltage range: 0 to VDD

• Input voltage range: 0 to VDDA

• Conversion time: 14 clock cycles

• Single and continuous and buffered continuous conversion modes

• Buffer size (n x 10 bits) where n = number of input channels

• Scan mode for single and continuous conversion of a sequence of channels

• Analog watchdog capability with programmable upper and lower thresholds

• Internal reference voltage on channel AIN7

• Analog watchdog interrupt

• External trigger input

• Trigger from TIM1 TRGO

• End of conversion (EOC) interrupt

Note: Additional AIN12 analog input is not selectable in ADC scan mode or with analog watchdog. 
Values converted from AIN12 are stored only into the ADC_DRH/ADC_DRL registers.

Internal bandgap reference voltage

Channel AIN7 is internally connected to the internal bandgap reference voltage. The internal 
bandgap reference is constant and can be used, for example, to monitor VDD. It is 
independent of variations in VDD and ambient temperature TA.

4.14 Communication interfaces

The following communication interfaces are implemented:

• LINUART: Full feature UART, synchronous mode, SPI master mode, Smartcard mode, 
IrDA mode, single wire mode, LIN2.2 capability 

• SPI: full and half-duplex, 8 Mbit/s 

• I²C: up to 400 Kbit/s

Some peripheral names differ between the datasheet and STM8S series and STM8AF 
series 8-bit microcontrollers reference manual, RM0016 (see Table 4).

          

Table 4. Communication peripheral naming correspondence

Peripheral name in datasheet
Peripheral name in reference manual 

(RM0016) 

LINUART UART4
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Asynchronous communication (UART mode)

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

• 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 

• Separate enable bits for transmitter and receiver 

• Two receiver wakeup modes: 

– Address bit (MSB) 

– Idle line (interrupt) 

• Transmission error detection with interrupt generation 

• Parity control 

Synchronous communication

• Full duplex synchronous transfers 

• SPI master operation 

• 8-bit data communication 

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

4.14.2 Serial peripheral interface (SPI)

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

• Full duplex synchronous transfers

• Simplex synchronous transfers on two lines with a possible bidirectional data line

• Master or slave operation - selectable by hardware or software

• CRC calculation

• 1 byte Tx and Rx buffer

• Slave /master selection input pin

4.14.3 Inter integrated circuit (I2C) interface

• I2C master features:

– Clock generation

– Start and stop generation

• I2C slave features:

– Programmable I2C address detection

– Stop bit detection

• Generation and detection of 7-bit/10-bit addressing and general call

• Supports different communication speeds:

– Standard speed (up to 100 kHz),

– Fast speed (up to 400 kHz)
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5.2 LQFP32/VFQPN32 pinout and pin description

Figure 5. STM8AF6226 LQFP32/VFQPN32 pinout

1. (HS) high sink capability.

2. (T) true open drain (P-buffer and protection diode to VDD not implemented).

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

          

Table 8. STM8AF6226 LQFP32/VFQPN32 pin description 
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 1  NRST  I/O - X - - - - - Reset -

 2  PA1/ OSCIN(2)  I/O X X X - O1  X  X  Port A1 
 Resonator/ 

crystal in 
-

 3  PA2/ OSCOUT  I/O X  X  X - O1  X  X  Port A2
 Resonator/ 
crystal out 

-
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6 Memory and register map

6.1 Memory map

Figure 6. Memory map
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0x00 7F90 

DM 

DM_BK1RE DM breakpoint 1 register extended byte 0xFF 

0x00 7F91 DM_BK1RH DM breakpoint 1 register high byte 0xFF 

0x00 7F92 DM_BK1RL DM breakpoint 1 register low byte 0xFF 

0x00 7F93 DM_BK2RE DM breakpoint 2 register extended byte 0xFF 

0x00 7F94 DM_BK2RH DM breakpoint 2 register high byte 0xFF 

0x00 7F95 DM_BK2RL DM breakpoint 2 register low byte 0xFF 

0x00 7F96 DM_CR1 DM debug module control register 1 0x00 

0x00 7F97 DM_CR2 DM debug module control register 2 0x00 

0x00 7F98 DM_CSR1 DM debug module control/status register 1 0x10 

0x00 7F99 DM_CSR2 DM debug module control/status register 2 0x00 

0x00 7F9A DM_ENFCTR DM enable function register 0xFF 

0x00 7F9B to 
0x00 7F9F

Reserved area (5 byte)

1. Accessible by debug module only

Table 12. CPU/SWIM/debug module/interrupt controller registers (continued)

Address Block Register label Register name
Reset 
status
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Table 19. STM8AF6226 alternate function remapping bits [1:0] for 32-pin packages 

AFR1 option bit value AFR0 option bit value I/O port 
Alternate function 

mapping

 0  0 
AFR1 and AFR0 remapping options inactive: 

Default alternate functions(1)

1. Refer to the pin descriptions.

 0  1 

 PC5  TIM5_CH1 

 PC6  TIM1_CH1 

 PC7  TIM1_CH2 

 1  0 
 PA3  SPI_NSS 

 PD2  TIM5_CH3 

 1(2)

2. If both AFR1 and AFR0 option bits are set, the SPI hardware NSS management feature is no more 
available. If this remapping option is selected and the SPI is enabled, the SSM bit must be configured in the 
SPI_CR2 register to select software NSS management. 

1(2)

 PD2  TIM5_CH3 

 PC5  TIM5_CH1 

 PC6  TIM1_CH1 

 PC7  TIM1_CH2 

 PC2  TIM1_CH3N 

 PC1  TIM1_CH2N 

 PE5  TIM1_CH1N 

 PA3  LINUART_TX 

 PF4  LINUART_RX

Table 20. STM8AF6213/STM8AF6223 alternate function remapping bits [1:0]
 for 20-pin packages 

AFR1 option bit value AFR0 option bit value I/O port 
Alternate function 

mapping

 0  0 
AFR1 and AFR0 remapping options inactive: 

Default alternate functions(1)

 0  1

 PC5  TIM5_CH1 

 PC6  TIM1_CH1 

 PC7  TIM1_CH2 

 1  0
 PA3  SPI_NSS 

 PD2  TIM5_CH3 
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 1  1

 PD2  TIM5_CH3 

 PC5  TIM5_CH1 

 PC6  TIM1_CH1 

 PC7  TIM1_CH2 

 PC2 Not available

 PC1 Not available

 PE5 Not available

 PA3 SPI_NSS

 PF4 Not available

1. Refer to the pin descriptions.

Table 21. STM8AF6223A alternate function remapping bits [1:0] for 20-pin packages 

AFR1 option bit value AFR0 option bit value I/O port
Alternate function 

mapping

0 0
AFR1 and AFR0 remapping options inactive: 

Default alternate functions(1)

0 1

PC5 TIM5_CH1

PC6 TIM1_CH1

PC7 TIM1_CH2

 1  0
PA3 Not available

PD2 TIM5_CH3 

 1(2) 1(2)

PD2 TIM5_CH3 

PC5 TIM5_CH1 

PC6 TIM1_CH1 

PC7 TIM1_CH2 

PC2 Not available 

PC1 Not available 

PE5 Not available 

PA3 Not available

PF4 Not available 

1. Refer to the pin descriptions.

2. If both AFR1 and AFR0 option bits are set, the SPI hardware NSS management feature is no more 
available. If this remapping option is selected and the SPI is enabled, the SSM bit must be configured in the 
SPI_CR2 register to select software NSS management.

Table 20. STM8AF6213/STM8AF6223 alternate function remapping bits [1:0]
 for 20-pin packages (continued)

AFR1 option bit value AFR0 option bit value I/O port 
Alternate function 

mapping
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9.3 Operating conditions
          

Table 26. General operating conditions

Symbol Parameter  Conditions Min Max Unit

fCPU Internal CPU clock frequency - 0 16 MHz

VDD Standard operating voltage  - 3.0 5.5 V

VCAP
(1)

1. Care should be taken when selecting the capacitor, due to its tolerance, as well as the parameter 
dependency on temperature, DC bias and frequency in addition to other factors. The parameter maximum 
value must be respected for the full application range.

CEXT: capacitance of external 
capacitor

- 470 3300 nF

ESR of external capacitor
at 1 MHz(2)

2. This frequency of 1 MHz as a condition for VCAP parameters is given by design of internal regulator.

- 0.3 Ω

ESL of external capacitor - 15 nH

PD 
(3)

3. See Section 10.4: Thermal characteristics.

Power dissipation at  
TA = 85 °C for suffix A version, 
TA = 125 °C for suffix C version, 
TA = 150 °C for suffix D version

TSSOP20 - 45
mW

LQFP32 - 83

VQFPN32 - TBD -

TA

Ambient temperature for suffix A 
version

Maximum power 
dissipation

-40 85

°C

Ambient temperature for suffix C 
version

-40 125

Ambient temperature for suffix D 
version

-40 150

TJ Junction temperature range

Suffix A -40 90

Suffix C -40 130

Suffix D -40 155
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Low speed internal RC oscillator (LSI)

Subject to general operating conditions for VDD and TA.

          

9.3.5 Memory characteristics

RAM and hardware registers

          

Flash program memory/data EEPROM memory 

General conditions: TA = -40 to 150 °C.

          

Table 42. LSI oscillator characteristics

Symbol Parameter Conditions Min Typ Max Unit

fLSI Frequency - 110(1)

1. Tested in production.

128 150(1) kHz 

tsu(LSI) LSI oscillator wakeup time - - - 7 µs

IDD(LSI) LSI oscillator power consumption - - 5 - µA

Table 43. RAM and hardware registers 

Symbol Parameter Conditions Min Unit

VRM Data retention mode(1)

1. Minimum supply voltage without losing the data stored in RAM (in halt mode or under reset) or in hardware 
registers (only in halt mode). Guaranteed by design.

Halt mode (or reset) VIT-max
(2)

2. Refer to the operating conditions for the value of VIT-max

V

Table 44. Flash program memory/data EEPROM memory

Symbol Parameter  Conditions Min Typ Max Unit

VDD

Operating voltage  
(all modes, execution/write/erase) fCPU is 0 to 16 MHz 

with 0 ws

3.0 - 5.5

V
Operating voltage  
(code execution)

2.6 - 5.5

tprog

Standard programming time (including 
erase) for byte/word/block  
(1 byte/4 byte/64 byte) 

- - 6.0 6.6

ms
Fast programming time for 1 block 
(64 byte)

- - 3.0 3.3

tERASE Erase time for 1 block (64 byte) - - 3.0 3.3
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9.3.6 I/O port pin characteristics

General characteristics

Subject to general operating conditions for VDD and TA unless otherwise specified. All 
unused pins must be kept at a fixed voltage, using the output mode of the I/O for example or 
an external pull-up or pull-down resistor. 

          

Table 47. I/O static characteristics 

Symbol Parameter Conditions Min Typ Max Unit

VIL Input low level voltage

-

-0.3 V - 0.3 x VDD
V

VIH Input high level voltage 0.7 x VDD - VDD + 0.3 V

Vhys Hysteresis(1) - 700 - mV

Rpu Pull-up resistor VDD = 5 V, VIN = VSS 35 55 80 kΩ

tR, tF
Rise and fall time 
(10% - 90%)

Fast I/Os
Load = 50 pF

- - 35(2)

ns

Standard and high sink I/Os
Load = 50 pF

- - 125(2)

Fast I/Os
Load = 20 pF

20(2)

Standard and high sink I/Os
Load = 20 pF

50(2)

Ilkg
Digital input pad leakage 
current

VSS ≤ VIN ≤ VDD - - ±1(3) µA

Ilkg ana
Analog input pad leakage 
current

VSS ≤  VIN ≤  VDD
-40 °C < TA < 125 °C

- - ±250(3)

nA
VSS ≤  VIN ≤  VDD

-40 °C < TA < 150 °C
- - ±500(3)

Ilkg(inj)
Leakage current in 
adjacent I/O(2) Injection current ±4 mA - - ±1(3) µA

1. Hysteresis voltage between Schmitt trigger switching levels. Guaranteed by characterization results.

2. Guaranteed by characterization results.

3. Guaranteed by design.
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Figure 21. Typical pull-up current Ipu vs VDD @ 4 temperatures

          

          

Table 48. Output driving current (standard ports) 

Symbol  Parameter  Conditions  Min  Max  Unit 

VOL

Output low level with 8 
pins sunk 

IIO= 10 mA,  
VDD = 5 V 

-  2.0 

 V

Output low level with 4 
pins sunk

IIO = 4 mA, 
VDD = 3.3 V

-  1.0(1)

1. Guaranteed by characterization results.

VOH

 Output high level with 8 
pins sourced 

IIO = 10 mA, 
VDD = 5 V 

 2.8 - 

Output high level with 4 
pins sourced

IIO = 4 mA,  
VDD = 3.3 V 

 2.1(1) -

Table 49. Output driving current (true open drain ports) 

Symbol  Parameter  Conditions  Max  Unit 

VOL Output low level with 2 pins sunk 

IIO= 10 mA, VDD = 5 V 1.0 

 VIIO = 10 mA, VDD = 3.3 V 1.5(1)

1. Guaranteed by characterization results.

IIO = 20 mA, VDD = 5 V 2.0(1)
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Figure 22. Typ. VOL @ VDD = 5 V (standard ports)

Figure 23. Typ. VOL @ VDD = 3.3 V (standard ports)

Table 50. Output driving current (high sink ports) 

Symbol  Parameter  Conditions  Min  Max  Unit 

VOL

Output low level with 8 
pins sunk 

IIO= 10 mA, VDD = 5 V - 0.8

 V

Output low level with 4 
pins sunk

IIO = 10 mA, VDD = 3.3 V -  1.0(1)

1. Guaranteed by characterization results.

IIO = 20 mA, VDD = 5 V 1.5(1)

VOH

Output high level with 
8 pins sourced 

IIO = 10 mA, VDD = 5 V 4.0 - 

Output high level with 
4 pins sourced

IIO = 10 mA, VDD = 3.3 V  2.1(1) -

IIO = 20 mA, VDD = 5 V 3.3(1) -
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9.3.9 I2C interface characteristics

          

          

Table 53. I2C characteristics

Symbol Parameter
Standard mode I2C Fast mode I2C(1)

1. fMASTER, must be at least 8 MHz to achieve max fast I2C speed (400 kHz)

Unit

Min(2)

2. Data based on standard I2C protocol requirement, not tested in production

Max(2) Min(2) Max(2)

tw(SCLL) SCL clock low time 4.7 - 1.3 -
µs

tw(SCLH) SCL clock high time 4.0 - 0.6 -

tsu(SDA) SDA setup time 250 - 100 -

ns

th(SDA) SDA data hold time 0(3)

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

3450 0(4)

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

900(3)

tr(SDA)
tr(SCL)

SDA and SCL rise time - 1000 - 300

tf(SDA)
tf(SCL)

SDA and SCL fall time - 300 - 300 

th(STA) START condition hold time 4.0 - 0.6 -

µs

tsu(STA) Repeated START condition setup time 4.7 - 0.6 -

tsu(STO) STOP condition setup time 4.0 - 0.6 -

tw(STO:STA)
STOP to START condition time  
(bus free)

4.7 - 1.3 -

tSP
Pulse width of spikes suppressed by 
the input filter

0 50(5)

5. The minimum width of the spikes filtered by the analog filter is above tSP(max)

0 50 ns

Cb Capacitive load for each bus line - 400 - 400 pF
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Figure 39. Typical application with I2C bus and timing diagram

1. Measurement points are made at CMOS levels: 0.3 x VDD and 0.7 x VDD.
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9.3.10 10-bit ADC characteristics

Subject to general operating conditions for VDD, fMASTER, and TA unless otherwise 
specified.

          

Table 54. ADC characteristics 

Symbol Parameter  Conditions Min Typ Max Unit

fADC ADC clock frequency
VDD = 3 to 5.5 V 1 - 4

MHz
VDD = 4.5 to 5.5 V 1 - 6

VAIN
Conversion voltage 
range(1)

1. During the sample time the input capacitance CAIN (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 tS. After the end of the sample time tS, changes of the analog input voltage have no effect on 
the conversion result. Values for the sample clock tS depend on programming.

- VSS - VDD V

VBGREF
Internal bandgap 
reference voltage

VDD = 3 to 5.5 V 1.19(2)

2. Tested in production.

1.22 1.25(2) V

CADC
Internal sample and hold 
capacitor

- - 3 - pF

tS
(1) Minimum sampling time

fADC = 4MHz - 0.75 -

µsfADC = 6 MHz - 0.5 -

tSTAB Wakeup time from standby - - 7 -

tCONV

Minimum total conversion 
time including sampling 
time, 10-bit resolution

fADC = 4 Hz 3.5
µs

fADC = 6 MHz 2.33

- 14 1/fADC
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Electromagnetic interference (EMI)

Based on a simple application running on the product (toggling 2 LEDs through the I/O 
ports), the product is monitored in terms of emission. This emission test is in line with the 
norm IEC 61967-2 which specifies the board and the loading of each pin.

          

Absolute maximum ratings (electrical sensitivity)

Based on three different tests (ESD, DLU and LU) using specific measurement methods, 
the product is stressed to determine its performance in terms of electrical sensitivity. For 
more details, refer to the application note AN1181.

Electrostatic discharge (ESD)

Electrostatic discharges (one positive then one 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). One model 
can be simulated: Human body model. This test conforms to the JESD22-A114A/A115A 
standard. For more details, refer to the application note AN1181. 

           

Table 58. EMI data

Symbol Parameter

Conditions

Unit
General conditions

Monitored
frequency band

Max fHSE/fCPU
(1)

1. Guaranteed by characterization results.

16 MHz/
8 MHz

16 MHz/
16 MHz

SEMI

Peak level

VDD = 5 V,  
TA = 25 °C,  
LQFP32 package 
conforming to  
IEC 61967-2

0.1 MHz to 30 MHz 5 5

dBµV30 MHz to 130 MHz 4 5

130 MHz to 1 GHz 5 5

EMI level — 2.5 2.5 level

Table 59. ESD absolute maximum ratings 

Symbol Ratings Conditions Class
Maximum 

value(1)

1. Guaranteed by characterization results.

Unit

VESD(HBM)
Electrostatic discharge voltage 
(Human body model)

TA = 25°C, conforming to 
JESD22-A114

3A 4000

VVESD(CDM)
Electrostatic discharge voltage 
(Charge device model)

TA= 25°C, conforming to 
JESD22-C101

3 500

VESD(MM)
Electrostatic discharge voltage 
(Machine model)

TA= 25°C, conforming to 
JESD22-A115

B 200
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Figure 43. LQFP32 - 32-pin, 7 x 7 mm low-profile quad flat package 
recommended footprint

1. Dimensions are expressed in millimeters.

Device marking

The following figure gives an example of topside marking orientation versus pin 1 identifier 
location. Other optional marking or inset/upset marks, which depend on supply chain 
operations, are not indicated below.

Figure 44. LQFP32 marking example (package top view) 

1. Parts marked as “ES” or “E” are not yet qualified and therefore not approved for use in production. ST is not 
responsible for any consequences resulting from such use. In no event will ST be liable for the customer 
using any of these engineering samples in production. ST’s Quality department must be contacted prior to 
any decision to use these engineering samples to run a qualification activity.
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Figure 46. TSSOP20 – 20-lead thin shrink small outline, 6.5 x 4.4 mm, 0.65 mm pitch, 
package footprint

1. Dimensions are expressed in millimeters.

k 0° - 8° 0° - 8°

aaa - - 0.100 - - 0.0039

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

2. Dimension “D” does not include mold flash, protrusions or gate burrs. Mold flash, protrusions or gate burrs 
shall not exceed 0.15mm per side.

3. Dimension “E1” does not include interlead flash or protrusions. Interlead flash or protrusions shall not 
exceed 0.25mm per side.

Table 62. TSSOP20 – 20-lead thin shrink small outline, 6.5 x 4.4 mm, 0.65 mm pitch, 
package mechanical data (continued)

Symbol
millimeters inches(1)

Min. Typ. Max. Min. Typ. Max.
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12.3 Programming tools

During the development cycle, STice provides in-circuit programming of the STM8 Flash 
microcontroller on the user application board via the SWIM protocol. Additional tools include 
a low-cost in-circuit programmer as well as ST socket boards, which provide dedicated 
programming platforms with sockets for programming the STM8.

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.


