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Features >~

AEC-Q10x qualified

Core

— Max fepy: 24 MHz

— Advanced STMB8A core with Harvard
architecture and 3-stage pipeline

— Average 1.6 cycles/instruction resulting in
10 MIPS at 16 MHz fepy for industry
standard benchmark

Memories

— Program memory: 32 to 128 Kbyte Flash
program; data retention 20 years at 55 °C

— Data memory: up to 2 Kbyte true data
EEPROM; endurance 300 kcycle

— RAM: 6 Kbyte

Clock management

— Low-power crystal resonator oscillator with
external clock input

— Internal, user-trimmable 16 MHz RC and
low-power 128 kHz RC oscillators

— Clock security system with clock monitor

Reset and supply management

— Wait/auto-wakeup/Halt low-power modes
with user definable clock gating

— Low consumption power-on and power-
down reset

Interrupt management
— Nested interrupt controller with 32 vectors
— Up to 37 external interrupts on 5 vectors

Timers

— 2 general purpose 16-bit timers with up to 3
CAPCOM channels each (IC, OC, PWM)

— Advanced control timer: 16-bit, 4 CAPCOM
channels, 3 complementary outputs, dead-
time insertion and flexible synchronization

— 8-bit AR basic timer with 8-bit prescaler

— Auto-wakeup timer

— Window and independent watchdog timers

I/Os
— Up to 68 user pins (11 high sink 1/0s)

Datasheet - production data

LQFP80 14x14 mm

LQFP64 10x10 mm LQFP48 7x7 mm

*

LQFP32 7x7 mm

VFQFP32 5x5 mm

— Highly robust I/0 design, immune against
current injection

Communication interfaces

— High speed 1 Mbit/s CAN 2.0B interface

— USART with clock output for synchronous
operation - LIN master mode

— LINUART LIN 2.2 compliant, master/slave
modes with automatic resynchronization

— SPIl interface up to 10 Mbit/s or fyasTER/2

— 12C interface up to 400 Kbit/s

Analog to digital converter (ADC)
— 10-bit resolution, 2 LSB TUE, 1 LSB
linearity and up to 16 multiplexed channels

Operating temperature up to 150 °C
Qualification conforms to AEC-Q100 grade 0

Table 1. Device summary(!)

Reference Part number
STM8AF5268, STMBAF5269,
STMB8AF5286, STMBAF5288.
STMEBAFS26X/8XIAX | <1\ 18AF5289. STMBAF528A,
(with CAN)

STM8AF52A6, STM8AF52A8,
STM8AF52A9, STM8AF52AA

STM8AF6269/8x/Ax | STM8AF628A, STM8AF62A6,

STM8AF6269, STM8AF6286,
STM8AF6288, STM8AF6289,

STM8AF62A8, STM8AF62A9,
STM8AF62AA
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1 Introduction

This datasheet refers to the STM8AF526x/8x/Ax and STM8AF6269/8x/Ax products with 32
to 128 Kbyte of program memory.

In the order code, the letter ‘F’ refers to product versions with Flash and data EEPROM and
‘P’ to product versions with FASTROM. The identifiers ‘F’ and ‘P’ do not coexist in a given
order code.

The datasheet contains the description of family features, pinout, electrical characteristics,
mechanical data and ordering information.

e  For complete information on the STM8A microcontroller memory, registers and
peripherals, please refer to STM8S series and STM8AF series 8-bit microcontrollers
reference manual (RM0016).

e  Forinformation on programming, erasing and protection of the internal Flash memory
please refer to the STM8S and STM8A Flash programming manual (PM0051).

e  Forinformation on the debug and SWIM (single wire interface module) refer to the
STM8 SWIM communication protocol and debug module user manual (UM0470).

e  Forinformation on the STM8 core, please refer to the STM8 CPU programming manual
(PM0044).

3
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Description

The STM8AF526x/8x/Ax and STM8AF6269/8x/Ax automotive 8-bit microcontrollers
described in this datasheet offer from 32 Kbyte to 128 Kbyte of non volatile memory and
integrated true data EEPROM. They are referred to as high density STM8A devices in
STMS8S series and STMB8AF series 8-bit microcontrollers reference manual (RM0016).

The STM8AF52 series features a CAN interface.

All devices of the STM8A product line provide the following benefits: reduced system cost,
performance and robustness, short development cycles, and product longevity.

The system cost is reduced thanks to an integrated true data EEPROM for up to 300 k
write/erase cycles and a high system integration level with internal clock oscillators,
wtachdog, and brown-out reset.

Device performance is ensured by 20 MIPS at 24 MHz CPU clock frequency and enhanced
characteristics which include robust 1/0O, independent watchdogs (with a separate clock
source), and a clock security system.

Short development cycles are guaranteed due to application scalability across a common
family product architecture with compatible pinout, memory map, and modular peripherals.
Full documentation is offered with a wide choice of development tools.

Product longevity is ensured in the STM8A family thanks to their advanced core which is
made in a state-of-the art technology for automotive applications with 3.3 Vto 5.5V
operating supply.

All STM8A and ST7 microcontrollers are supported by the same tools including
STVD/STVP development environment, the STice emulator and a low-cost, third party in-
circuit debugging tool.

3
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3 Product line-up

Table 2. STM8AF526x/8x/Ax product line-up with CAN

High
density .
Data 10-bit . . 1/0
Order code Package Flash RAM EEPROM| A/D Timers . Serial wakeup
program | (bytes) (IC/OC/PWM) | interfaces .
(bytes) | chan. pins
memory
(bytes)
STMBAF/P52AA LQFP80 128 K 68/37
STMBAF/P528A | (14x14) 64 K
2K
STMB8AF/P52A9 128 K 16
LQFP64 1x8-bit: TIM4 CAN,
STM8AF/P5289 (10x10) 64 K 3x16-bit: TIM1, | LIN(UART), 52/36
STMBAF/P5269 32K 1K TIM2, TIM3 SPI,
(9/9/9) USART, I:C
STM8AF/P52A8 128 K 6 K oK
STM8AF/P5288 L%I;I;L)lﬁ 64 K 10 38/35
STM8AF/P5268 32K 1K
STM8AF/P5286 64 K 1x8-bit: TIM4 CAN
VFQFPN32 3x16-bit: TIM1 ’
2K 6 " | LIN(UART), | 25/24
STMBAF/P52A6 |  (5%5) 128 K T”\(/'82/é/7;3';\/'3 2C

Table 3. STM8AF6269/8x/Ax product line-up without CAN

High
density .
Data 10-bit . . 1/0
Order code Package Flash RAM EEPROM| A/D Timers . Serial wakeup
program | (bytes) (IC/OC/PWM) | interfaces R
(bytes) | chan. pins
memory
(bytes)
STMB8AF/P62AA LQFP80 128 K 68/3
7
STM8AF/P628A | (14x14) 64 K 2K
STM8AF/P62A9 LQFPes 128 K 16 31);%—_%& -|-|-||||\\/|/|‘»1; LIN(UART),
STM8AF/P6289 64 K 2K : ’ SPI, 52/36
(10x10) TIM2, TIM3 USART. I2C
STM8AF/P6269 32K 1K (9/9/9) ’
STMBAF/P62A8 | | qFpas | 128K | °F
10 38/35
STM8AF/P6288 | (7XT7)
STM8AF/P6286 LQFP32 Bk 2K 1x8-bit: TIM4
(7x7) ;| 3x16-bit: TIM1, | LINUART), | .
VEQFPN32 TIM2, TIM3 SPI, I12C
STMBAF/P62AG | " o 128 K (8/8/8)
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4 Block diagram

Figure 1. STM8AF526x/8x/Ax and STM8AF6269/8x/Ax block diagram
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Block diagram

3

1.

Legend:

ADC: Analog-to-digital converter

beCAN: Controller area network

BOR: Brownout reset

I2C: Inter-integrated circuit multimaster interface

IWDG: Independent window watchdog

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

SPI: Serial peripheral interface

SWIM: Single wire interface module

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

DoclD14395 Rev 15
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5 Product overview

This section is intended to describe the family features that are actually implemented in the
products covered by this datasheet.

For more detailed information on each feature please refer to STM8S series and STM8AF
series 8-bit microcontrollers reference manual (RM0016).

5.1 STMB8A central processing unit (CPU)

The 8-bit STM8A core is a modern CISC core and has been designed for code efficiency
and performance. It contains 21 internal registers (six directly addressable in each
execution context), 20 addressing modes including indexed indirect and relative addressing
and 80 instructions.

51.1 Architecture and registers

e Harvard architecture
e  3-stage pipeline
e  32-bit wide program memory bus with single cycle fetching for most instructions

e XandY 16-bit index registers, enabling indexed addressing modes with or without
offset and read-modify-write type data manipulations

e  8-bit accumulator
e 24-bit program counter with 16-Mbyte linear memory space
e 16-bit stack pointer with access to a 64 Kbyte stack

e  8-bit condition code register with seven condition flags for the result of the last
instruction.

5.1.2 Addressing

e 20 addressing modes

¢ Indexed indirect addressing mode for look-up tables located anywhere in the address
space

e  Stack pointer relative addressing mode for efficient implementation of local variables
and parameter passing

51.3 Instruction set

e 80 instructions with 2-byte average instruction size

e Standard data movement and logic/arithmetic functions

e  8-bit by 8-bit multiplication

e 16-bit by 8-bit and 16-bit by 16-bit division

e  Bit manipulation

e Data transfer between stack and accumulator (push/pop) with direct stack access
e Data transfer using the X and Y registers or direct memory-to-memory transfers
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Single wire interface module (SWIM) and debug module (DM)

SWIM

The single wire interface module, SWIM, together with an integrated debug module, permits
non-intrusive, real-time in-circuit debugging and fast memory programming. The interface
can be activated in all device operation modes and can be connected to a running device
(hot plugging).The maximum data transmission speed is 145 bytes/ms.

Debug module

The non-intrusive debugging module features a performance close to a full-flavored
emulator. Besides memory and peripheral operation, CPU operation can also be monitored
in real-time by means of shadow registers.

e R/W of RAM and peripheral registers in real-time
e R/W for all resources when the application is stopped

e  Breakpoints on all program-memory instructions (software breakpoints), except the
interrupt vector table

e Two advanced breakpoints and 23 predefined breakpoint configurations

Interrupt controller

e Nested interrupts with three software priority levels

e 24 interrupt vectors with hardware priority

e  Five vectors for external interrupts (up to 37 depending on the package)
e Trap and reset interrupts

Flash program and data EEPROM

e 32 Kbytes to 128 Kbytes of high density single voltage Flash program memory
e Up to 2 Kbytes true (not emulated) data EEPROM

e Read while write: writing in the data memory is possible while executing code in the
Flash program memory.

The whole Flash program memory and data EEPROM are factory programmed with 0x00.

Architecture

e The memory is organized in blocks of 128 bytes each
e Read granularity: 1 word = 4 bytes
e  Write/erase granularity: 1 word (4 bytes) or 1 block (128 bytes) in parallel

e Writing, erasing, word and block management is handled automatically by the memory
interface.
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Write protection (WP)

Write protection in application mode is intended to avoid unintentional overwriting of the
memory. The write protection can be removed temporarily by executing a specific sequence
in the user software.

Protection of user boot code (UBC)

If the user chooses to update the Flash program memory using a specific boot code to
perform in application programming (IAP), this boot code needs to be protected against
unwanted modification.

In the STM8A a memory area of up to 128 Kbytes can be protected from overwriting at user
option level. Other than the standard write protection, the UBC protection can exclusively be
modified via the debug interface, the user software cannot modify the UBC protection
status.

The UBC memory area contains the reset and interrupt vectors and its size can be adjusted
in increments of 512 bytes by programming the UBC and NUBC option bytes
(see Section 9: Option bytes on page 54).

Figure 2. Flash memory organization of STM8A products

Data : Data memory area

EEPROM —

memory N
1 Option bytes

Programmable

area from 1 Kbyte
(first two pages) up to
program memory end -
maximum 128 Kbyte

UBC area
Remains write protected during IAP

Flash program _:
memory :
: Flash program memory area

Write access possible for IAP

MS38339V1

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.
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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
byte 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/NOPTG6 option bytes.

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.

Features

e Clock sources
— 16 MHz high-speed internal RC oscillator (HSI)
128 kHz low-speed internal RC (LSI)
1-24 MHz high-speed external crystal (HSE)
Up to 24 MHz high-speed user-external clock (HSE user-ext)

e 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.

e 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.

e Clock management: To reduce power consumption, the clock controller can stop the
clock to the core, individual peripherals or memory.
e  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.

e 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.

e  Configurable main clock output (CCO): This feature permits to output a clock signal
for use by the application.

16 MHz high-speed internal RC oscillator (HSI)

e Default clock after reset 2 MHz (16 MHz/8)
e Fast wakeup time

User trimming

The register CLK_HSITRIMR with two trimming bits plus one additional bit for the sign
permits frequency tuning by the application program. The adjustment range covers all
possible frequency variations versus supply voltage and temperature. This trimming does
not change the initial production setting.
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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).

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.

e Frequency range: 1 MHz to 24 MHz
e Crystal oscillation mode: preferred fundamental
e |/Os: standard I/O pins multiplexed with OSCIN, OSCOUT

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.

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 12C

3
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Table 5. Peripheral clock gating bits (CLK_PCKENR2)

Control bit Peripheral
PCKEN27 CAN
PCKEN26 Reserved
PCKEN25 Reserved
PCKEN24 Reserved
PCKEN23 ADC
PCKEN22 AWU
PCKEN21 Reserved
PCKEN20 Reserved

Low-power operating modes

For efficient power management, the application can be put in one of four different low-
power modes. Users can configure each mode to obtain the best compromise between
lowest power consumption, fastest start-up time and available wakeup sources.

Wait mode

In this mode, the CPU is stopped but peripherals are kept running. The wakeup is
performed by an internal or external interrupt or reset.

Active-halt mode with regulator on

In this mode, the CPU and peripheral clocks are stopped. An internal wakeup is
generated at programmable intervals by the auto wake up unit (AWU). The main
voltage regulator is kept powered on, so current consumption is higher than in Active-
halt mode with regulator off, but the wakeup time is faster. Wakeup is triggered by the
internal AWU interrupt, external interrupt or reset.

Active-halt mode with regulator off

This mode is the same as Active-halt with regulator on, except that the main voltage
regulator is powered off, so the wake up time is slower.

Halt mode

CPU an