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memory, and programmable input/output peripherals.
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used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
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different performance and complexity needs.
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each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
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such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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5.5.3 128 kHz low-speed internal RC oscillator (LSI)

The frequency of this clock is 128 kHz and it is independent from the main clock. It drives 
the independent watchdog or the AWU wakeup timer. 

In systems which do not need independent clock sources for the watchdog counters, the 
128 kHz signal can be used as the system clock. This configuration has to be enabled by 
setting an option byte (OPT3/OPT3N, bit LSI_EN).

5.5.4 24 MHz high-speed external crystal oscillator (HSE)

The external high-speed crystal oscillator can be selected to deliver the main clock in 
normal Run mode. It operates with quartz crystals and ceramic resonators.

• Frequency range: 1 MHz to 24 MHz

• Crystal oscillation mode: preferred fundamental

• I/Os: standard I/O pins multiplexed with OSCIN, OSCOUT

5.5.5 External clock input

An external clock signal can be applied to the OSCIN input pin of the crystal oscillator. The 
frequency range is 0 to 24 MHz.

5.5.6 Clock security system (CSS)

The clock security system protects against a system stall in case of an external crystal clock 
failure. 

In case of a clock failure an interrupt is generated and the high-speed internal clock (HSI) is 
automatically selected with a frequency of 2 MHz (16 MHz/8). 

         

Table 4. Peripheral clock gating bits (CLK_PCKENR1)

Control bit Peripheral

PCKEN17 TIM1

PCKEN16 TIM3

PCKEN15 TIM2

PCKEN14 TIM4

PCKEN13 LINUART

PCKEN12 USART

PCKEN11 SPI

PCKEN10 I2C
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0x00 50C3 

CLK 

CLK_CMSR Clock master status register 0xE1 

0x00 50C4 CLK_SWR Clock master switch register 0xE1 

0x00 50C5 CLK_SWCR Clock switch control register 0xXX 

0x00 50C6 CLK_CKDIVR Clock divider register 0x18 

0x00 50C7 CLK_PCKENR1 Peripheral clock gating register 1 0xFF 

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 0xFF 

0x00 50CB Reserved area (1 byte)

0x00 50CC CLK_HSITRIMR HSI clock calibration trimming register 0x00 

0x00 50CD CLK_SWIMCCR SWIM clock control register 
0bXXXX 

XXX0 

0x00 50CE 
to 0x00 50D0 

Reserved area (3 bytes) 

0x00 50D1 
WWDG 

WWDG_CR WWDG control register 0x7F 

0x00 50D2 WWDG_WR WWDR window register 0x7F 

0x00 50D3 to 
0x00 50DF 

Reserved area (13 bytes) 

0x00 50E0 

IWDG 

IWDG_KR IWDG key register 0xXX(2)

0x00 50E1 IWDG_PR IWDG prescaler register 0x00 

0x00 50E2 IWDG_RLR IWDG reload register 0xFF 

0x00 50E3 to 
0x00 50EF 

Reserved area (13 bytes) 

0x00 50F0 

AWU 

AWU_CSR1 AWU control/status register 1 0x00 

0x00 50F1 AWU_APR 
AWU asynchronous prescaler buffer 

register 
0x3F 

0x00 50F2 AWU_TBR AWU timebase selection register 0x00 

0x00 50F3 BEEP BEEP_CSR BEEP control/status register 0x1F 

0x00 50F4 to 
0x00 50FF 

Reserved area (12 bytes)

Table 14. General hardware register map (continued)

Address Block Register label Register name
Reset 
status
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0x00 5320 

TIM3 

TIM3_CR1 TIM3 control register 1 0x00 

0x00 5321 TIM3_IER TIM3 interrupt enable register 0x00 

0x00 5322 TIM3_SR1 TIM3 status register 1 0x00 

0x00 5323 TIM3_SR2 TIM3 status register 2 0x00 

0x00 5324 TIM3_EGR TIM3 event generation register 0x00 

0x00 5325 TIM3_CCMR1 TIM3 capture/compare mode register 1 0x00 

0x00 5326 TIM3_CCMR2 TIM3 capture/compare mode register 2 0x00 

0x00 5327 TIM3_CCER1 TIM3 capture/compare enable register 1 0x00 

0x00 5328 TIM3_CNTRH TIM3 counter high 0x00 

0x00 5329 TIM3_CNTRL TIM3 counter low 0x00 

0x00 532A TIM3_PSCR TIM3 prescaler register 0x00 

0x00 532B TIM3_ARRH TIM3 auto-reload register high 0xFF 

0x00 532C TIM3_ARRL TIM3 auto-reload register low 0xFF 

0x00 532D TIM3_CCR1H TIM3 capture/compare register 1 high 0x00 

0x00 532E 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 

0x00 5331 to 
0x00 533F 

Reserved area (15 bytes) 

0x00 5340 

TIM4 

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_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 0xFF 

0x00 5347 to 
0x00 53FF 

Reserved area (185 bytes)

Table 14. General hardware register map (continued)

Address Block Register label Register name
Reset 
status
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0x00 5437 beCAN CAN_PF CAN paged register F 0xXX(3) 

0x00 5438 to 
0x00 57FF

Reserved area (968 bytes)

1. Depends on the previous reset source.

2. Write only register.

3. If the bootloader is enabled, it is initialized to 0x00.

Table 14. General hardware register map (continued)

Address Block Register label Register name
Reset 
status

Table 15. CPU/SWIM/debug module/interrupt controller registers

Address Block Register label Register name
Reset 
status

0x00 7F00

CPU(1)

A Accumulator 0x00

0x00 7F01 PCE Program counter extended 0x00

0x00 7F02 PCH Program counter high 0x80

0x00 7F03 PCL Program counter low 0x00

0x00 7F04 XH X index register high 0x00

0x00 7F05 XL X index register low 0x00

0x00 7F06 YH Y index register high 0x00

0x00 7F07 YL Y index register low 0x00

0x00 7F08 SPH Stack pointer high 0x17(2)

0x00 7F09 SPL Stack pointer low 0xFF

0x00 7F0A CC Condition code register 0x28

0x00 7F0B 
to 0x00 
7F5F

Reserved area (85 bytes)

0x00 7F60 CPU CFG_GCR Global configuration register 0x00

0x00 7F70 

ITC 

ITC_SPR1 Interrupt software priority register 1 0xFF 

0x00 7F71 ITC_SPR2 Interrupt software priority register 2 0xFF 

0x00 7F72 ITC_SPR3 Interrupt software priority register 3 0xFF 

0x00 7F73 ITC_SPR4 Interrupt software priority register 4 0xFF 

0x00 7F74 ITC_SPR5 Interrupt software priority register 5 0xFF 

0x00 7F75 ITC_SPR6 Interrupt software priority register 6 0xFF 

0x00 7F76 ITC_SPR7 Interrupt software priority register 7 0xFF 

0x00 7F77 ITC_SPR8 Interrupt software priority register 8 0xFF 

0x00 7F78 
to 

0x00 7F79
Reserved area (2 bytes)

0x00 7F80 SWIM SWIM_CSR SWIM control status register 0x00 
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Table 19. Option byte description

Option byte no. Description

OPT0

ROP[7:0]: Memory readout protection (ROP)

0xAA: Enable readout protection (write access via SWIM protocol) 
Note: Refer to STM8S series and STM8AF series 8-bit microcontrollers 
reference manual (RM0016) section on Flash/EEPROM memory 
readout protection for details.

OPT1

UBC[7:0]: User boot code area

0x00: No UBC, no write-protection
0x01: Page 0 to 1 defined as UBC, memory write-protected
0x02: Page 0 to 3 defined as UBC, memory write-protected
0x03 to 0xFF: Pages 4 to 255 defined as UBC, memory write-protected
Note: Refer to STM8S series and STM8AF series 8-bit microcontrollers 
reference manual (RM0016) section on Flash/EEPROM write protection 
for more details. 

OPT2

AFR7: Alternate function remapping option 7

0: Port D4 alternate function = TIM2_CH1
1: Port D4 alternate function = BEEP

AFR6: Alternate function remapping option 6

0: Port B5 alternate function = AIN5, port B4 alternate function = AIN4
1: Port B5 alternate function = I2C_SDA, port B4 alternate function = 
I2C_SCL.

AFR5: Alternate function remapping option 5

0: Port B3 alternate function = AIN3, port B2 alternate function = AIN2, 
port B1 alternate function = AIN1, port B0 alternate function = AIN0.
1: Port B3 alternate function = TIM1_ETR, port B2 alternate function = 
TIM1_CH3N, port B1 alternate function = TIM1_CH2N, port B0 alternate 
function = TIM1_CH1N.

AFR4: Alternate function remapping option 4

0: Port D7 alternate function = TLI
1: Reserved

AFR3: Alternate function remapping option 3

0: Port D0 alternate function = TIM3_CH2
1: Port D0 alternate function = TIM1_BKIN

AFR2: Alternate function remapping option 2

0: Port D0 alternate function = TIM3_CH2
1: Port D0 alternate function = CLK_CCO
Note: AFR2 option has priority over AFR3 if both are activated

AFR1: Alternate function remapping option 1

0: Port A3 alternate function = TIM2_CH3, port D2 alternate function 
TIM3_CH1.
1: Port A3 alternate function = TIM3_CH1, port D2 alternate function 
TIM2_CH3.

AFR0: Alternate function remapping option 0

0: Port D3 alternate function = TIM2_CH2
1: Port D3 alternate function = ADC_ETR
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10.3 Operating conditions
         

Figure 11. fCPUmax versus VDD

Table 24. General operating conditions

Symbol Parameter  Conditions Min Max Unit

fCPU Internal CPU clock frequency 

1 wait state 
TA = -40 °C to 150 °C

16 24

MHz
0 wait state 

TA = -40 °C to 150 °C
0 16

VDD/VDDIO 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

TA Ambient temperature 

Suffix A

- 40

85

°C

Suffix C 125

Suffix D 150

TJ Junction temperature range

Suffix A

- 40

90

Suffix C 130

Suffix D 155
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Figure 20. HSE oscillator circuit diagram

HSE oscillator critical gm formula

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

Equation 1

         

         

where gmcrit can be calculated with the crystal parameters as follows:

Equation 2

         

         

Rm: Notional resistance (see crystal specification)
Lm: Notional inductance (see crystal specification)
Cm: Notional capacitance (see crystal specification)
Co: Shunt capacitance (see crystal specification)
CL1 = CL2 = C: Grounded external capacitance

Table 32. HSE oscillator characteristics

Symbol Parameter Conditions Min Typ Max Unit

RF Feedback resistor - - 220 - kΩ 

CL1/CL2
(1) Recommended load capacitance - - - 20 pF

gm Oscillator trans conductance - 5 - - mA/V

tSU(HSE)
(2) Startup time

 VDD is 
stabilized

- 2.8 - ms

1. The oscillator needs two load capacitors, CL1 and CL2, to act as load for the crystal. The total load capacitance (CLoad) is 
(CL1 * CL2)/(CL1 + CL2). If CL1 = CL2, Cload = CL1/2. Some oscillators have built-in load capacitors, CL1 and CL2.

2. This value is the startup time, measured from the moment it is enabled (by software) until a stabilized 24 MHz oscillation is 
reached. It can vary with the crystal type that is used.

gm gmcrit»

gmcrit 2 Π× HSE
f×( )2

Rm× 2Co C+( )2
=
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10.3.5 Memory characteristics

Flash program memory/data EEPROM memory 

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

         

         

Table 35. Flash program memory/data EEPROM memory

Symbol Parameter  Conditions Min(1)

1. Guaranteed by characterization results, not tested in production.

Typ Max Unit

VDD
Operating voltage 
(all modes, execution/write/erase)

fCPU is 16 to 24 MHz 
with 1 ws

fCPU is 0 to 16 MHz 
with 0 ws

3.0 - 5.5

V

VDD Operating voltage (code execution)

fCPU is 16 to 24 MHz 
with 1 ws

fCPU is 0 to 16 MHz 
with 0 ws

2.6 - 5.5

tprog

Standard programming time (including 
erase) for byte/word/block 
(1 byte/4 bytes/128 bytes) 

- - 6 6.6

ms
Fast programming time for 1 block 
(128 bytes)

- - 3 3.3

terase Erase time for 1 block (128 bytes) - - 3 3.3

Table 36. Flash program memory

Symbol Parameter Condition Min Max Unit

TWE Temperature for writing and erasing - -40 150 °C

NWE
Flash program memory endurance 
(erase/write cycles)(1)

1. The physical granularity of the memory is four bytes, so cycling is performed on four bytes even when a 
write/erase operation addresses a single byte.

TA = 25 °C 1000 - cycles

tRET Data retention time
TA = 25 °C 40 -

years
TA = 55 °C 20 -
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Table 37. Data memory

Symbol Parameter Condition Min Max Unit

TWE Temperature for writing and erasing - -40 150 °C

NWE
Data memory endurance(1) 
(erase/write cycles)

1. The physical granularity of the memory is four bytes, so cycling is performed on four bytes even when a 
write/erase operation addresses a single byte.

TA = 25 °C 300 k -
cycles

TA = -40°C to 125 °C 100 k(2)

2. More information on the relationship between data retention time and number of write/erase cycles is 
available in a separate technical document.

-

tRET Data retention time
TA = 25 °C 40(2)(3)

3. Retention time for 256B of data memory after up to 1000 cycles at 125 °C.

-
years

TA = 55 °C 20(2)(3) -
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Figure 30. Typ. VOL @ VDD = 3.3 V (high sink 
ports)

Figure 31. Typ. VOL @ VDD = 5.0 V (high sink 
ports)
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Figure 32. Typ. VDD - VOH @ VDD = 3.3 V 
(standard ports)

Figure 33. Typ. VDD - VOH @ VDD = 5.0 V 
(standard ports)
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Figure 34. Typ. VDD - VOH @ VDD = 3.3 V (high 
sink ports)

Figure 35. Typ. VDD - VOH @ VDD = 5.0 V (high 
sink ports)
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10.3.11 10-bit ADC characteristics

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

         

Figure 43. Typical application with ADC

1. Legend: RAIN = external resistance, CAIN = capacitors, Csamp = internal sample and hold capacitor.

Table 43. ADC characteristics

Symbol Parameter  Conditions Min Typ Max Unit

fADC ADC clock frequency - 111 kHz - 4 MHz kHz/MHz

VDDA Analog supply - 3 - 5.5

V

VREF+ Positive reference voltage - 2.75 - VDDA

VREF- Negative reference voltage - VSSA - 0.5

VAIN Conversion voltage range(1)

1. During the sample time, the sampling capacitance, Csamp (3 pF typ), 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.

- VSSA - VDDA

Devices with 
external VREF+/ 

VREF- pins
VREF- - VREF+

Csamp Internal sample and hold capacitor - - - 3 pF

tS
(1) Sampling time

(3 x 1/fADC)

fADC = 2 MHz - 1.5 -

µs

fADC = 4 MHz - 0.75 -

tSTAB Wakeup time from standby
fADC = 2 MHz - 7 -

fADC = 4 MHz - 3.5 -

tCONV

Total conversion time including 
sampling time
(14 x 1/fADC)

fADC = 2 MHz - 7 -

fADC = 4 MHz - 3.5 -

Rswitch Equivalent switch resistance - - - 30 kΩ



DocID14395 Rev 15 93/125

STM8AF526x/8x/Ax STM8AF6269/8x/Ax Package information

114

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 identify the parts throughout supply 
chain operations, are not indicated below.

Figure 47. LQFP80 marking example (package top view)

1. Parts marked as "ES","E” or accompanied by an Engineering Sample notification letter 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 to run a qualification activity prior to any decision to 
use these engineering samples.
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11.2 LQFP64 package information

Figure 48. LQFP64 - 64-pin, 10 x 10 mm low-profile quad flat package outline

1. Drawing is not to scale.

         

Table 50. LQFP64 - 64-pin, 10 x 10 mm low-profile quad flat 
package mechanical data

Symbol
millimeters inches(1)

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 0.170 0.220 0.270 0.0067 0.0087 0.0106

c 0.090 - 0.200 0.0035 - 0.0079

D - 12.000 - - 0.4724 -

D1 - 10.000 - - 0.3937 -

D3 - 7.500 - - 0.2953 -

E - 12.000 - - 0.4724 -

E1 - 10.000 - - 0.3937 -
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Table 51. LQFP48 - 48-pin, 7 x 7 mm low-profile quad flat package 
mechanical data

Symbol
millimeters inches(1)

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

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 0.170 0.220 0.270 0.0067 0.0087 0.0106

c 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  - 5.500  -  - 0.2165 - 

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  - 5.500  -  - 0.2165  -

e  - 0.500  -  - 0.0197  -

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 - - 0.080 - - 0.0031
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11.4 LQFP32 package information

Figure 54. LQFP32 - 32-pin, 7 x 7 mm low-profile quad flat package outline

1. Drawing is not to scale.
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Figure 55. LQFP32 - 32-pin, 7 x 7 mm low-profile quad flat package 
recommended footprint

1. Dimensions are expressed in millimeters.
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(continued)

Removed table: Total current consumption and timing in halt, fast 
active halt and slow active halt modes at VDD = 3.3 V.

Added Table 28: Oscillator current consumption.

Added Table 29: Programming current consumption.

Updated Table 30: Typical peripheral current consumption VDD = 5.0 
V

Updated Table 31: HSE external clock characteristics.

Updated Table 32: HSE oscillator characteristics. 

Table 20: HSE oscillator circuit diagram: changed ‘consumption 
control’ to ‘current control’

Section : HSE oscillator critical gm formula: clarified formula

Updated Table 33: HSI oscillator characteristics.

Removed ‘RAM and hardware registers’

Removed Table: RAM and hardware registers.

Updated Table 35: Flash program memory/data EEPROM memory

Added Table 36: Flash program memory.

Added Table 37: Data memory.

Updated Table 38: I/O static characteristics.

Updated Table 39: NRST pin characteristics.

Updated Table 40: TIM 1, 2, 3, and 4 electrical specifications 

Section 10.3.9: SPI interface: changed title from “SPI serial 
peripheral interface“.

Updated Table 41: SPI characteristics.

Figure 40: SPI timing diagram in slave mode and with CPHA = 0: 
Changed title and added footnote.

Figure 41: SPI timing diagram in slave mode and with CPHA = 1: 
changed the title.

Updated Table 43: ADC characteristics.

Updated Figure 43: Typical application with ADC.

Removed Table: ADC accuracy for VDDA = 3.3 V.

Updated Table 44: ADC accuracy for VDDA = 5 V.

Updated Table 46: EMI data.

Updated Table 48: Electrical sensitivities.

Added text about Ecopack in the Section 11: Package information.

Figure 48: LQFP64 - 64-pin, 10 x 10 mm low-profile quad flat 
package outline: deleted footnote.

Updated Figure 60: STM8AF526x/8x/Ax and STM8AF6269/8x/Ax 
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Added Section 13: STM8 development tools.
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Updated Table 1: Device summary: added STM8AF5178, 
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