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They are called "embedded" because they are embedded
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rather than serving as standalone computers.
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used in simple applications like basic control systems and
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medium-scale applications like industrial automation. 32-
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used in complex applications requiring advanced
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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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performance, memory, and peripheral options. Special-
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such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade

Details

Product Status Not For New Designs

Core Processor STM8A

Core Size 8-Bit

Speed 16MHz

Connectivity I²C, LINbus, SPI, UART/USART

Peripherals Brown-out Detect/Reset, POR, PWM, WDT

Number of I/O 25

Program Memory Size 32KB (32K x 8)

Program Memory Type FLASH

EEPROM Size 1K x 8

RAM Size 2K x 8

Voltage - Supply (Vcc/Vdd) 3V ~ 5.5V

Data Converters A/D 7x10b

Oscillator Type Internal

Operating Temperature -40°C ~ 125°C (TA)

Mounting Type Surface Mount

Package / Case 32-VFQFN Exposed Pad

Supplier Device Package -

Purchase URL https://www.e-xfl.com/product-detail/stmicroelectronics/stm8af6266ucx

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong

https://www.e-xfl.com/product/pdf/stm8af6266ucx-4404822
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers


Contents STM8AF6246/48/66/68

4/99 DocID14952 Rev 11

10.3.7 Reset pin characteristics  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67

10.3.8 TIM 1, 2, 3, and 4 timer specifications . . . . . . . . . . . . . . . . . . . . . . . . . . 69

10.3.9 SPI serial peripheral interface  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69

10.3.10 I2C interface characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72

10.3.11 10-bit ADC characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73

10.3.12 EMC characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75

11 Package information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78

11.1 VFQFPN32 package information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78

11.2 LQFP48 package information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82

11.3 LQFP32 package information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85

11.4 Thermal characteristics  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88

11.4.1 Reference document . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88

11.4.2 Selecting the product temperature range  . . . . . . . . . . . . . . . . . . . . . . . 88

12 Ordering information  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90

13 STM8 development tools  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91

13.1 Emulation and in-circuit debugging tools  . . . . . . . . . . . . . . . . . . . . . . . . . 91

13.1.1 STice key features . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91

13.2 Software tools . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92

13.2.1 STM8 toolset  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92

13.2.2 C and assembly toolchains  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92

13.3 Programming tools . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93

14 Revision history  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94



DocID14952 Rev 11 5/99

STM8AF6246/48/66/68 List of tables

6

List of tables

Table 1. STM8AF6246/48/66/68 product line-up . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
Table 2. Peripheral clock gating bit assignments in CLK_PCKENR1/2 registers . . . . . . . . . . . . . . . 19
Table 3. Advanced control and general purpose timers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
Table 4. TIM4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
Table 5. ADC naming . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
Table 6. Communication peripheral naming correspondence  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
Table 7. Legend/abbreviation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
Table 8. STM8AF6246/48/66/68 (32 Kbyte) microcontroller pin description  . . . . . . . . . . . . . . . . . . 29
Table 9. Memory model for the devices covered in this datasheet. . . . . . . . . . . . . . . . . . . . . . . . . . 33
Table 10. I/O port hardware register map. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
Table 11. General hardware register map  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
Table 12. CPU/SWIM/debug module/interrupt controller registers . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
Table 13. Temporary memory unprotection registers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
Table 14. STM8A interrupt table . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43
Table 15. Option bytes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
Table 16. Option byte description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46
Table 17. Voltage characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50
Table 18. Current characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51
Table 19. Thermal characteristics. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51
Table 20. Operating lifetime . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51
Table 21. General operating conditions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52
Table 22. Operating conditions at power-up/power-down  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
Table 23. Total current consumption in Run, Wait and Slow mode.  

General conditions for VDD apply, TA = -40 to 150 °C  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54
Table 24. Total current consumption in Halt and Active-halt modes.  

General conditions for VDD apply, TA = -40 to 55 °C  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55
Table 25. Oscillator current consumption . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55
Table 26. Programming current consumption. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56
Table 27. Typical peripheral current consumption VDD = 5.0 V . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56
Table 28. HSE user external clock characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57
Table 29. HSE oscillator characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58
Table 30. HSI oscillator characteristics. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59
Table 31. LSI oscillator characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60
Table 32. Flash program memory/data EEPROM memory  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62
Table 33. Flash program memory. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62
Table 34. Data memory  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62
Table 35. I/O static characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63
Table 36. NRST pin characteristics  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67
Table 37. TIM 1, 2, 3, and 4 electrical specifications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69
Table 38. SPI characteristics  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69
Table 39. I2C characteristics. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72
Table 40. ADC characteristics  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73
Table 41. ADC accuracy for VDDA = 5 V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74
Table 42. EMS data  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75
Table 43. EMI data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76
Table 44. ESD absolute maximum ratings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76
Table 45. Electrical sensitivities  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77
Table 46. VFQFPN32 - 32-pin, 5x5 mm, 0.5 mm pitch very thin profile fine pitch quad 



List of tables STM8AF6246/48/66/68

6/99 DocID14952 Rev 11

 flat package mechanical data  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79
Table 47. LQFP48 - 48-pin, 7 x 7 mm low-profile quad flat package  

mechanical data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83
Table 48. LQFP32 - 32-pin, 7 x 7 mm low-profile quad flat package  

mechanical data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86
Table 49. Thermal characteristics. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88
Table 50. Document revision history  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94



List of figures STM8AF6246/48/66/68

8/99 DocID14952 Rev 11

recommended footprint . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84
Figure 47. LQFP48 marking example (package top view) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84
Figure 48. LQFP32 - 32-pin, 7 x 7 mm low-profile quad flat package outline  . . . . . . . . . . . . . . . . . . . 85
Figure 49. LQFP32 - 32-pin, 7 x 7 mm low-profile quad flat package  

recommended footprint . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87
Figure 50. LQFP32 marking example (package top view) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87
Figure 51. STM8AF6246/48/66/68 ordering information scheme(1) (2)  . . . . . . . . . . . . . . . . . . . . . . . . 90



DocID14952 Rev 11 17/99

STM8AF6246/48/66/68 Product overview

93

5.4.4 Read-out protection (ROP)

The STM8A provides a read-out protection of the code and data memory which can be 
activated by an option byte setting (see the ROP option byte in section 10). 

The read-out protection prevents reading and writing Flash program memory, data memory 
and option bytes via the debug module and SWIM interface. This protection is active in all 
device operation modes. Any attempt to remove the protection by overwriting the ROP 
option byte triggers a global erase of the program and data memory. 

The ROP circuit may provide a temporary access for debugging or failure analysis. The 
temporary read access is protected by a user defined, 8-byte keyword stored in the option 
bytes area. This keyword must be entered via the SWIM interface to temporarily unlock the 
device. 

If desired, the temporary unlock mechanism can be permanently disabled by the user 
through OPT6/NOPT6 option bytes.

5.5 Clock controller

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

5.5.1 Features

• Clock sources

– 16 MHz high-speed internal RC oscillator (HSI)

– 128 kHz low-speed internal RC (LSI)

– 1-16 MHz high-speed external crystal (HSE)

– Up to 16 MHz high-speed user-external clock (HSE user-ext)

• Reset: After reset the microcontroller restarts by default with an internal 2-MHz clock 
(16 MHz/8). The clock source and speed can be changed by the application program 
as soon as the code execution starts.

• 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 or individual peripherals.

• Wakeup: In case the device wakes up from low-power modes, the internal RC 
oscillator (16 MHz/8) is used for quick startup. After a stabilization time, the device 
switches to the clock source that was selected before Halt mode was entered.

• Clock security system (CSS): The CSS permits monitoring of external clock sources 
and automatic switching to the internal RC (16 MHz/8) in case of a clock failure.

• Configurable main clock output (CCO): This feature permits to output a clock signal 
for use by the application.
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Figure 4. LQFP 48-pin pinout

2. (HS) high sink capability.

          

Table 7. Legend/abbreviation

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

Level Input CM = CMOS (standard for all I/Os)

Output HS = High sink (8 mA)

Output speed O1 = Standard (up to 2 MHz)  
O2 = Fast (up to 10 MHz) 
O3 = Fast/slow programmability with slow as default state after reset  
O4 = 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 reset release).

Unless otherwise specified, the pin state is the same during the reset phase (i.e.

“under reset”) and after internal reset release (i.e. at reset state).
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0x00 50A0
ITC

EXTI_CR1 External interrupt control register 1 0x00

0x00 50A1 EXTI_CR2 External interrupt control register 2 0x00

0x00 50A2 to 
0x00 50B2

Reserved area (17 bytes)

0x00 50B3 RST RST_SR Reset status register 0xXX(1)

0x00 50B4 to 
0x00 50BF

Reserved area (12 bytes)

0x00 50C0
CLK

CLK_ICKR Internal clock control register 0x01

0x00 50C1 CLK_ECKR External clock control register 0x00

0x00 50C2 Reserved area (1 byte)

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

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 

Table 11. General hardware register map (continued)

Address Block Register label Register name
Reset 
status
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0x00 5265 

TIM1

TIM1_CCR1H TIM1 capture/compare register 1 high 0x00 

0x00 5266 TIM1_CCR1L TIM1 capture/compare register 1 low 0x00 

0x00 5267 TIM1_CCR2H TIM1 capture/compare register 2 high 0x00 

0x00 5268 TIM1_CCR2L TIM1 capture/compare register 2 low 0x00 

0x00 5269 TIM1_CCR3H TIM1 capture/compare register 3 high 0x00 

0x00 526A TIM1_CCR3L TIM1 capture/compare register 3 low 0x00 

0x00 526B TIM1_CCR4H TIM1 capture/compare register 4 high 0x00 

0x00 526C TIM1_CCR4L TIM1 capture/compare register 4 low 0x00 

0x00 526D TIM1_BKR TIM1 break register 0x00 

0x00 526E TIM1_DTR TIM1 dead-time register 0x00 

0x00 526F TIM1_OISR TIM1 output idle state register 0x00 

0x00 5270 to 
0x00 52FF 

Reserved area (147 bytes)

0x00 5300 

TIM2 

TIM2_CR1 TIM2 control register 1 0x00 

0x00 5301 TIM2_IER TIM2 interrupt enable register 0x00 

0x00 5302 TIM2_SR1  TIM2 status register 1 0x00 

0x00 5303 TIM2_SR2  TIM2 status register 2 0x00 

0x00 5304 TIM2_EGR TIM2 event generation register 0x00 

0x00 5305 TIM2_CCMR1  TIM2 capture/compare mode register 1 0x00 

0x00 5306 TIM2_CCMR2  TIM2 capture/compare mode register 2 0x00 

0x00 5307 TIM2_CCMR3  TIM2 capture/compare mode register 3 0x00 

0x00 5308 TIM2_CCER1 
TIM2 capture/compare enable register 

1 
0x00 

0x00 5309 TIM2_CCER2 
TIM2 capture/compare enable register 

2 
0x00 

0x00 530A TIM2_CNTRH TIM2 counter high 0x00 

0x00 530B TIM2_CNTRL TIM2 counter low 0x00 

00 530C0x TIM2_PSCR TIM2 prescaler register 0x00 

0x00 530D TIM2_ARRH TIM2 auto-reload register high 0xFF 

0x00 530E TIM2_ARRL TIM2 auto-reload register low 0xFF 

0x00 530F TIM2_CCR1H TIM2 capture/compare register 1 high 0x00 

0x00 5310 TIM2_CCR1L TIM2 capture/compare register 1 low 0x00 

0x00 5311 TIM2_CCR2H TIM2 capture/compare reg. 2 high 0x00 

0x00 5312 TIM2_CCR2L TIM2 capture/compare register 2 low 0x00 

0x00 5313 TIM2_CCR3H TIM2 capture/compare register 3 high 0x00 

Table 11. General hardware register map (continued)

Address Block Register label Register name
Reset 
status
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0x00 5314 TIM2 TIM2_CCR3L TIM2 capture/compare register 3 low 0x00 

0x00 5315 to 
0x00 531F 

Reserved area (11 bytes) 

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 53DF 

Reserved area (185 bytes) 

Table 11. General hardware register map (continued)

Address Block Register label Register name
Reset 
status
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9 Option bytes

Option bytes contain configurations for device hardware features as well as the memory 
protection of the device. They are stored in a dedicated block of the memory. Each option 
byte has to be stored twice, for redundancy, in a regular form (OPTx) and a complemented 
one (NOPTx), except for the ROP (read-out protection) option byte and option bytes 8 to 16.

Option bytes can be modified in ICP mode (via SWIM) by accessing the EEPROM address 
shown in Table 15: Option bytes below.

Option bytes can also be modified ‘on the fly’ by the application in IAP mode, except the 
ROP and UBC options that can only be toggled in ICP mode (via SWIM).

Refer to the STM8 Flash programming manual (PM0051) and STM8 SWIM communication 
protocol and debug module user manual (UM0470) for information on SWIM programming 
procedures.

          

Table 15. Option bytes 

Addr.
Option 
name

Option 
byte no.

Option bits Factory 
default 
setting7 6 5 4 3 2 1 0

0x00 
4800

Read-out 
protection 

(ROP)
OPT0 ROP[7:0] 0x00

0x00 
4801 User boot 

code 
(UBC)

OPT1 Reserved UBC[5:0] 0x00

0x00 
4802

NOPT1 Reserved NUBC[5:0] 0xFF

0x00 
4803

Alternate 
function 

remapping 
(AFR)

OPT2 AFR7 AFR6 AFR5 AFR4 AFR3 AFR2 AFR1 AFR0 0x00

0x00 
4804

NOPT2
NAFR

7
NAFR

6
NAFR

5
NAFR

4
NAFR

3
NAFR

2
NAFR

1
NAFR

0
0xFF

0x00 
4805 Watchdog 

option

OPT3 Reserved
16MHZ
TRIM0

LSI
_EN

IWDG
_HW

WWDG 
_HW

WWDG 
_HALT

0x00

0x00 
4806

NOPT3 Reserved
N16MHZ
TRIM0

NLSI
_EN

NIWDG
_HW

NWWD
G_HW

NWWG
_HALT

0xFF

0x00 
4807 Clock 

option

OPT4 Reserved
EXT
CLK

CKAWU 
SEL

PRS
C1

PRS
C0

0x00

0x00 
4808

NOPT4 Reserved
NEXT
CLK

NCKAW
USEL

NPR
SC1

NPR
SC0

0xFF

0x00 
4809 HSE clock 

startup

OPT5 HSECNT[7:0] 0x00

0x00 
480A

NOPT5 NHSECNT[7:0] 0xFF



DocID14952 Rev 11 49/99

STM8AF6246/48/66/68 Electrical characteristics

93

10 Electrical characteristics

10.1 Parameter conditions

Unless otherwise specified, all voltages are referred to VSS.

10.1.1 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 TA = -40 °C, TA = 25 °C, and TA = 
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. 

10.1.2 Typical values

Unless otherwise specified, typical data are based on TA = 25 °C, VDD = 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.

10.1.3 Typical curves

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

10.1.4 Loading capacitor

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

Figure 6. Pin loading conditions
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Current consumption curves

Figure 10 to Figure 15 show typical current consumption measured with code executing in 
RAM.

          

Table 26. Programming current consumption

Symbol Parameter Conditions Typ Max Unit

IDD(PROG) Programming current
VDD = 5 V, -40 °C to 150 °C, 

erasing and programming data 
or Flash program memory

1.0 1.7 mA

Table 27. Typical peripheral current consumption VDD = 5.0 V(1)

1. Typical values not tested in production. Since the peripherals are powered by an internally regulated, 
constant digital supply voltage, the values are similar in the full supply voltage range.

Symbol Parameter
Typ. fmaster = 

2 MHz

Typ. fmaster = 

16 MHz
Unit

IDD(TIM1) TIM1 supply current(2)

2. Data based on a differential IDD measurement between no peripheral clocked and a single active 
peripheral. This measurement does not include the pad toggling consumption. 

0.03 0.23

mA

IDD(TIM2) TIM2 supply current (2) 0.02 0.12

IDD(TIM3) TIM3 supply current(2) 0.01 0.1

IDD(TIM4) TIM4 supply current(2) 0.004 0.03

IDD(LINUART) LINUART supply current(2) 0.03 0.11

IDD(SPI) SPI supply current(2) 0.01 0.04

IDD(I2C) I2C supply current(2) 0.02 0.06

IDD(AWU) AWU supply current(2) 0.003 0.02

IDD(TOT_DIG) All digital peripherals on 0.22 1

IDD(ADC)
ADC supply current when 
converting(3)

3. Data based on a differential IDD measurement between reset configuration and continuous A/D 
conversions.

0.93 0.95

Figure 10. Typ. IDD(RUN)HSE vs. VDD 
@fCPU = 16 MHz, peripheral = on

Figure 11. Typ. IDD(RUN)HSE vs. fCPU 
@ VDD = 5.0 V, peripheral = on
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Figure 17. HSE oscillator circuit diagram

HSE oscillator critical gm formula

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

gm gmcrit»

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

gmcrit 2 Π× HSE
f×( )2

Rm× 2Co C+( )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

10.3.4 Internal clock sources and timing characteristics

Subject to general operating conditions for VDD and TA.

High speed internal RC oscillator (HSI)

          

Table 30. HSI oscillator characteristics

Symbol Parameter Conditions Min Typ Max Unit

fHSI Frequency - - 16 - MHz 
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10.3.6 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 35. 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) -
0.1 x 
VDD

-

VOH Output high level voltage

Standard I/0, VDD = 5 V, 
I = 3 mA

VDD - 0.5 V - -

Standard I/0, VDD = 3 V,
I = 1.5 mA

VDD - 0.4 V - -

VOL Output low level voltage

High sink and true open 
drain I/0, VDD = 5 V

I = 8 mA
- - 0.5

Standard I/0, VDD = 5 V
I = 3 mA

- - 0.6

Standard I/0, VDD = 3 V
I = 1.5 mA

- - 0.4

Rpu Pull-up resistor VDD = 5 V, VIN = VSS 35 50 65 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 µA

Ilkg ana
Analog input pad leakage 
current

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

- - ±250

nA
VSS ≤  VIN ≤  VDD

-40 °C < TA < 150 °C
- - ±500

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

IDDIO
Total current on either 
VDDIO or VSSIO

Including injection currents - - 60 mA

1. Hysteresis voltage between Schmitt trigger switching levels. Based on characterization results, not tested in production.
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10.3.10 I2C interface characteristics

          

Table 39. 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

- 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 
(VDD = 3 to 5.5 V)

- 1000 - 300

tf(SDA)
tf(SCL)

SDA and SCL fall time 
(VDD = 3 to 5.5 V)

- 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 -

Cb Capacitive load for each bus line - 400 - 400 pF



Package information STM8AF6246/48/66/68

78/99 DocID14952 Rev 11

11 Package information

In order 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.

11.1 VFQFPN32 package information

Figure 42. VFQFPN32 - 32-pin, 5x5 mm, 0.5 mm pitch very thin profile fine pitch quad
 flat package outline

1. Drawing is not to scale.

http://www.st.com
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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

1. Dimensions are expressed in millimeters.
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Table 48. LQFP32 - 32-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 0.300 0.370 0.450 0.0118 0.0146 0.0177

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  - 5.600  -  - 0.2205  -

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  - 5.600  -  - 0.2205  -

e  - 0.800  -  - 0.0315  -

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 - - 0.100 - - 0.0039
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Assuming the following application conditions:

Maximum ambient temperature TAmax= 82 °C (measured according to JESD51-2), 
IDDmax = 14 mA, VDD = 5 V, maximum 20 I/Os used at the same time in output at low 
level with IOL = 8 mA, VOL= 0.4 V

PINTmax = 14 mA x 5 V= 70 mW

PIOmax = 20 x 8 mA x 0.4 V = 64 mW

This gives: PINTmax = 70 mW and PIOmax 64 mW:

PDmax = 70 mW + 64 mW

Thus: PDmax = 134 mW.

Using the values obtained in Table 49: Thermal characteristics TJmax is calculated as 
follows:

For LQFP64 46 °C/W 

TJmax = 82 °C + (46 °C/W x 134 mW) = 82 °C + 6 °C = 88 °C

This is within the range of the suffix C version parts (-40 < TJ < 125 °C).

Parts must be ordered at least with the temperature range suffix C.
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Updated:

– the product naming in the document headers and captions,

– LIN version in Features and Section 5.9.3: Universal 
asynchronous receiver/transmitter with LIN support (LINUART).

Added:

– the third table footnote to Table 22: Operating conditions at power-
up/power-down,

– Figure 44: VFQFPN32 marking example (package top view),

– Figure 47: LQFP48 marking example (package top view),

– Figure 50: LQFP32 marking example (package top view),

– the note about the parts marked “E” and “ES” below Figure 51: 
STM8AF6246/48/66/68 ordering information scheme(1) (2),

– the standard for EMI characteristics in Table 43: EMI data.

Removed the references to STM8AF61xx and STM8AH61xx 
obsolete products.

Moved Section 11.4: Thermal characteristics to Section 11: Package 
information.

14-Jun-2016 11
Update Table 46: VFQFPN32 - 32-pin, 5x5 mm, 0.5 mm pitch very 
thin profile fine pitch quad flat package mechanical data
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