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STM8AF5xxx STM8AF6x69/7x/8x/9x/Ax

Automotive 8-bit MCU, with up to 128 Kbytes Flash, data EEPROM,
10-bit ADC, timers, LIN, CAN, USART, SPI, 12C,3t0 5.5V

Features

m Core
— Max fgpy: 24 MHz
— Advanced STMB8A core with Harvard
architecture and 3-stage pipeline
— Average 1.6 cycles/instruction resulting in
10 MIPS at 16 MHz fcpy for industry
standard benchmark

m Memories
— Program memory: 32 to 128 Kbytes Flash
program; data retention 20 years at 55 °C
— Data memory: up to 2 Kbytes true data
EEPROM; endurance 300 kcycles
— RAM: 2 Kbytes to 6 Kbytes

m 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

m Reset and supply management
— Wait/auto-wakeup/Halt low-power modes
with user definable clock gating
— Low consumption power-on and power-
down reset

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

m 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

m |/Os
— Up to 68 user pins (11 high sink I/Os)
— Highly robust I/O design, immune against
current injection
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LQFP48 7x7

LQFP80 14x14 LQFP64 10x10

® B

LQFP32 7x7 VFQFPN32 5x5

m Communication interfaces

— High speed 1 Mbit/s CAN 2.0B interface

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

— LINUART LIN 2.1 compliant, master/slave
modes with automatic resynchronization

— SPlinterface up to 10 Mbit/s or fyasTER/2

— I2C interface up to 400 Kbit/s

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

m Operating temperature up to 150 °C
m Qualification conforms to AEC-Q100 rev G

Table 1.  Device summary(!
Part numbers: STM8AF52xx (with CAN)

STM8AF52AA, STM8AF52A9, STM8AF52A8, STM8AF528A,
STM8AF5289, STM8AF5288, STM8AF5269, STM8AF5268

Part numbers: STM8AF6269/8x/Ax

STM8AF62AA, STM8AF62A9, STM8AF62A8, STM8AF628A,
STM8AF6289, STM8AF6288, STM8AF6286, STM8AF6269,
STM8AF62A6,

Part numbers: STM8AF51xx (with CAN)(®

STM8AF51AA, STMBAF51A9, STM8AF51A8, STMBAF519A,
STM8AF5199, STM8AF5198, STM8AF518A, STM8AF5189,
STM8AF5188, STM8AF5179, STM8AF5178, STM8AF5169,
STM8AF5168

Part numbers: STM8AF6169/7x/8x/9x/Ax(?)

STM8AF61AA, STMBAF61A9, STM8AF61A8, STM8AF619A,
STM8AF6199, STM8AF6198, STM8AF618A, STM8AF6189,
STM8AF6188, STM8AF6186, STM8AF6179, STM8AF6178,
STM8AF6176, STM8AF6169

1. Inthe order code, ‘F applies to devices with Flash program
memory and data EEPROM while ‘H’ refers to devices with
Flash program memory only. ‘F’ is replaced by ‘P’ for devices
with FASTROM (see Tables 2, 3, 4, and 5, and Figure 52).

2. Not recommended for new design.
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STM8AF52/62xx, STM8AF51/61xx Introduction

1 Introduction

This datasheet refers to the STM8AF52xx, STM8AF62xx, STM8AF51xx, and STM8AF61xx
products with 32 to 128 Kbytes of program memory.
In the order code, the letter ‘F’ refers to product versions with Flash and data EEPROM, ‘H’

to product versions with Flash only, and ‘P’ to product versions with FASTROM. The
identifiers ‘F’, ‘H’, 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.

® For complete information on the STM8A microcontroller memory, registers and
peripherals, please refer to STM8S and STM8A microcontroller families reference
manual (RMO00186).

@ Forinformation on programming, erasing and protection of the internal Flash memory
please refer to the STM8S and STMB8A Flash programming manual (PM0051).

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

® Forinformation on the STM8 core, please refer to the STM8 CPU programming manual
(PM0044).
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Description STM8AF52/62xx, STM8AF51/61xx

2 Description

The STM8AF52xx, STM8AF62xx, STM8AF51xx, and STM8AF61xx automotive 8-bit
microcontrollers described in this datasheet offer from 32 Kbytes to 128 Kbytes of non
volatile memory and integrated true data EEPROM. They are referred to as high density
STMB8A devices in the STM8S and STM8A microcontroller families reference manual
(RMO00186).

The STM8AF51xx and STM8AF52xx series feature 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,
watchdog, and brown-out reset.

Device performance is ensured by 20 MIPS at 24 MHz CPU clock frequency and enhanced
characteristics which include robust 1/O, 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 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.

10/110 Doc ID 14395 Rev 9 KYI




STM8AF52/62xx, STM8AF51/61xx

Product line-up

3 Product line-up
Table 2. STM8AF52xx product line-up with CAN
High
dgl';ssirtuy Ram | _Data | 10bit | s Serial Vo
Order code Package EEPROM | A/D . wakeup
program | (bytes) (IC/OC/PWM) | interfaces .
(bytes) | chan. pins
memory
(bytes)
STMBAF/P52AA | | qFpgo | 128K /
68/37
STM8AF/P528A | (14x14) 64 K
2K
STMBAF/P52A9 128 K 16 CAN
1x8-bit: TIM4 .
STM8AF/Ps28g | “QrPe4 64 K hit- LIN(UART) | 52/36
(10x10) 6 K 3x16-bit: TIM1, SpI
STMBAF/P5269 32K 1K TIM2, TIM3 | joon o7
(9/9/9) e
STM8AF/P52A8 128 K K
2
STM8AF/P5288 L%'j;?s 64 K 10 38/35
STM8AF/P5268 32K 1K
Table 3. STM8AF62xx 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 .
(bytes) | chan. pins
memory
(bytes)
STMBAF/P62AA | | QFP80 128 K 683
7
STMBAF/P628A | (14x14) 64 K 2K
STM8AF/P62A9 128 K 16 1x8-bit: TIM4
LQFP64 3x16-bit: TIM1, LIN(UART),
STM8AF/P6289 64 K 2K SPI, 52/36
(10x10) TIM2, TIM3 | o
STM8AF/P6269 32 K 1K (9/9/9) ’
STMBAF/P62A8 | | QFp4s 128 K 6K
10 38/35
STM8AF/Pe288 |  (7X7)
STMsAF/Pe2gs | LQFP32 | 84K 2K 1x8-bit: TIM4
(7x7) | 316Dt TIMA, | LIN(UART), | 0 g
VEQFPN32 TIM2, TIM3 SPI, 12C
STMBAF/PE2A6 | o o) 128 K (8/8/8)
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STM8AF52/62xx, STM8AF51/61xx

Table 4. STM8AF/H/P51xx product line-up with CAN
High
density Data | 10-bit . . o
Ordercode | Package | ' 'ash | RAM "erppom| aD Timers | Serial |\ eup
program | (bytes) (IC/OC/PWM) | interfaces )
(bytes) | chan. pins
memory
(bytes)
STMBAF/H/P51AA 128 K
STM8AF/H/P519A | “AFP80 M g5y 68/37
(14x14)
STMBAF/H/P518A 64 K 6 K 2K
STM8AF/H/P51A9 128 K
16
STM8AF/H/P5199 96 K
STM8AF/H/P518g | QP64 64 K 4K 1x8-bit: TIM4 CAN, 52/36
(10x10) 15K ax16bit Tiv1. | LIN(UART)
STMB8AF/H/P5179 48 K 3K ; |, 8P,
TIM2, TIM3 | /o) o
STM8AF/H/P5169 32K 2K 1K (9/9/9) oc
STMBAF/H/P51A8 128 K
6 K 2K
STMBAF/H/P5198 96 K
STM8AF/H/P51gg | QP48 64 K 4K 10 38/35
(7x7) 15K
STM8AF/H/P5178 48 K 3K
STM8AF/H/P5168 32K 2K 1K
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Product line-up

Table 5.  STM8AF/H/P61xx product line-up without CAN
High
density .
Data 10-bit . . 110
Order code Package Flash RAM EEPROM | A/D Timers . Serial wakeup
program | (bytes) (IC/OC/PWM) | interfaces .
(bytes) | chan. pins
memory
(bytes)
STM8AF/H/P61AA 128 K
STMBAF/H/Pe19A | CQFP80 gy 68/37
(14x14)
STM8AF/H/P618A 64 K 6 K 2K
STM8AF/H/P61A9 128 K
16
STM8AF/H/P6199 96 K 1x8-bit: TIM4
STMBAF/H/Pe1gg | -QFP64 64 K 4K 3x16-bit: | LIN(UART), | 52/36
(10x10) 15K TIMA, TIM2, SPI,
STM8AF/H/P6179 48 K 3K TIM3 USART, I2C
STM8AF/H/P6169 32K 2K 1K (9/9/9)
STM8AF/H/P61A8 128 K
S - 6 K 2K
TM8AF/H/P6198 96 K
LQFP48 10 38/35
STMSAF/H/P6188 (7x7) 64 K 4K
STM8AF/H/P6178 48 K 3K
STM8AF/H/P6186 64 K 4K 15K 1x8-bit: TIM4
LQFP32 . 3x16-bit. | LINUART), | .0
STM8AF/H/P6176 |  (7X7)/ 48 K 3K TIM1, TIM2, | SPI, I2C
TIM3 (8/8/8)
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4 Block diagram

Figure 1.

STMS8A block diagram

Reset block <« XTAL1-24 MHz <§;’>
Clock controller
Reset <::::> Reset
<+ RC int. 16 MHz
POR Detector
< RC int. 128 kHz
BOR vYVYYY
Clock to peripherals and core
<:::> Window WDG
STMB8A CORE <:,|>
<::> IWDG
g;lgﬂg mre (N Debug/SWIM <:> Up to 128 Kbyte
’ <::(> high density program
Flash
Master/slave <:: N <:::>
automatic 1] LINUART Up to 2 Kbytes
resynchronization o data EEPROM
Qo
@
400 Kbit/s <k_'\ G <::"> 5 ® Up to 6 Kbytes
2 RAM
[
g
10 Mbitis = SPI > 5 |<K=>| Bootrom
<
LIN master N <:::> 16-bit advanced control <:::Il>
SPI emul. ¢7 USART < ﬁ > timer (TIM1) Upto
9 CAPCOM
BN <:::> 16-bit general purpose channels
i TIM2, TIM3
1 Mbit/s ¢ > beCAN <:> ( )
<'I:> 8-bit AR timer
Up to E> 10-bit ADC <:::> (TIM4)
16 channels
<,‘:> AWU timer
1. Legend:
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ADC: Analog-to-digital converter
beCAN: Controller area network

BOR: Brownout reset

12C: Inter-integrated circuit multimaster interface

IWDG: Independent window watchdog

LINUART: Local interconnect network universal asynchronous receiver transmitter

POR: Power on reset
SPI: Serial peripheral

SWIM: Single wire interface module

interface

USART: Universal synchronous asynchronous receiver transmitter
Window WDG: Window watchdog
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5

5.1

5.1.1

5.1.2

5.1.3

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 the STM8S and STM8A
microcontroller families reference manual (RM0016).

STMS8A 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.

Architecture and registers

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

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

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

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

Addressing

® 20 addressing modes

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

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

Instruction set

80 instructions with 2-byte average instruction size

Standard data movement and logic/arithmetic functions

8-bit by 8-bit multiplication

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

Bit manipulation

Data transfer between stack and accumulator (push/pop) with direct stack access
Data transfer using the X and Y registers or direct memory-to-memory transfers
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5.2.1

5.2.2

5.3

5.4

5.4.1
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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
® R/W for all resources when the application is stopped

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

® Two advanced breakpoints and 23 predefined breakpoint configurations

Interrupt controller

Nested interrupts with three software priority levels

24 interrupt vectors with hardware priority

Five vectors for external interrupts (up to 37 depending on the package)
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

® 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

® The memory is organized in blocks of 128 bytes each

® Read granularity: 1 word = 4 bytes

® Write/erase granularity: 1 word (4 bytes) or 1 block (128 bytes) in parallel
°

Writing, erasing, word and block management is handled automatically by the memory
interface.
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5.4.2

5.4.3

5.4.4

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 51).

Figure 2. Flash memory organization of STM8A products

—
Data Data memory area
EEPROM —1
memory | _____________
Option bytes
L P y
—
| Programmable area from 1 Kbyte
UBC area (first two pages) up to program memory
| Remains write protected during IAP end - maximum 128 Kbytes
|
Flash |
program —|
memory
| Program memory area
| Write access possible for IAP
|
[

Read-out protection (ROP)

The STMB8A 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
byte area. This keyword must be entered via the SWIM interface to temporarily unlock the
device.
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5.5.1

5.5.2
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If desired, the temporary unlock mechanism can be permanently disabled by the user
through OPT6/NOPT6 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

® 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)

® 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.

o 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, individual peripherals or memory.

® 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.

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

16 MHz high-speed internal RC oscillator (HSI)

® 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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5.5.3

5.5.4

5.5.5

5.5.6

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.

® Frequency range: 1 MHz to 24 MHz
® Crystal oscillation mode: preferred fundamental
® |/Os: standard I/0O 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 6. Peripheral clock gating bits (CLK_PCKENR1)

Control bit Peripheral
PCKEN17 TIMA1
PCKEN16 TIM3
PCKEN15 TIM2
PCKEN14 TIM4
PCKEN13 LINUART
PCKEN12 USART
PCKEN11 SPI
PCKEN10 1>C
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Table 7. 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. You 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 and peripheral clocks are stopped, the main voltage regulator is powered off.
Wakeup is triggered by external event or reset.

In all modes the CPU and peripherals remain permanently powered on, the system clock is
applied only to selected modules. The RAM content is preserved and the brown-out reset
circuit remains activated.
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5.7

5.7.1

5.7.2

5.7.3

5.7.4

Timers

Watchdog timers

The watchdog system is based on two independent timers providing maximum security to
the applications. The watchdog timer activity is controlled by the application program or
option bytes. Once the watchdog is activated, it cannot be disabled by the user program
without going through reset.

Window watchdog timer

The window watchdog is used to detect the occurrence of a software fault, usually
generated by external interferences or by unexpected logical conditions, which cause the
application program to abandon its normal sequence.

The window function can be used to trim the watchdog behavior to match the application
timing perfectly. The application software must refresh the counter before time-out and
during a limited time window. If the counter is refreshed outside this time window, a reset is
issued.

Independent watchdog timer

The independent watchdog peripheral can be used to resolve malfunctions due to hardware
or software failures.

It is clocked by the 128 kHz LSl internal RC clock source, and thus stays active even in case
of a CPU clock failure. If the hardware watchdog feature is enabled through the device
option bits, the watchdog is automatically enabled at power-on, and generates a reset
unless the key register is written by software before the counter reaches the end of count.

Auto-wakeup counter

This counter is used to cyclically wakeup the device in Active-halt mode. It can be clocked by
the internal 128 kHz internal low-frequency RC oscillator or external clock.

LSI clock can be internally connected to TIM3 input capture channel 1 for calibration.

Beeper

This function generates a rectangular signal in the range of 1, 2 or 4 kHz which can be
output on a pin. This is useful when audible sounds without interference need to be
generated for use in the application.

Advanced control and general purpose timers

STMB8A devices described in this datasheet, contain up to three 16-bit advanced control and
general purpose timers providing nine CAPCOM channels in total. A CAPCOM channel can
be used either as input compare, output compare or PWM channel. These timers are
named TIM1, TIM2 and TIMS3.
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Table 8. Advanced control and general purpose timers
. Counter | Counter | Prescaler Inverted | Repetition | trigger | External | Break
Timer - Channels : - -
width type factor outputs | counter unit trigger input
TIMA 16-bit Up/down | 1 to 65536 4 3 Yes Yes Yes Yes
2n
TIM2 16-bit Up 3 None No No No No
n=0to 15
2n
TIM3 16-bit Up 2 None No No No No
n=0to 15
TIM1 - advanced control timer
This is a high-end timer designed for a wide range of control applications. With its
complementary outputs, dead-time control and center-aligned PWM capability, the field of
applications is extended to motor control, lighting and bridge driver.
® 16-bit up, down and up/down AR (auto-reload) counter with 16-bit fractional prescaler.
® Fourindependent CAPCOM channels configurable as input capture, output compare,
PWM generation (edge and center aligned mode) and single pulse mode output
® Trigger module which allows the interaction of TIM1 with other on-chip peripherals. In
the present implementation it is possible to trigger the ADC upon a timer event.
® External trigger to change the timer behavior depending on external signals
® Break input to force the timer outputs into a defined state
® Three complementary outputs with adjustable dead time
® Interrupt sources: 4 x input capture/output compare, 1 x overflow/update, 1 x break
TIM2, TIM3 - 16-bit general purpose timers
® 16-bit auto-reload up-counter
® 15-bit prescaler adjustable to fixed power of two ratios 1...32768
® Timers with three or two individually configurable CAPCOM channels
® Interrupt sources: 2 or 3 x input capture/output compare, 1 x overflow/update
5.7.5 Basic timer
The typical usage of this timer (TIM4) is the generation of a clock tick.
Table 9. TIM4
. Counter | Counter | Prescaler Inverted | Repetition | trigger | External | Break
Timer . Channels " - .
width type factor outputs | counter unit trigger input
2n
TIM4 8-bit Up 0 None No No No No
n=0to7
® 38-bit auto-reload, adjustable prescaler ratio to any power of two from 1 to 128
® Clock source: master clock
® Interrupt source: 1 x overflow/update
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5.8 Analog to digital converter (ADC)

The STMB8A products described in this datasheet contain a 10-bit successive approximation
ADC with up to 16 multiplexed input channels, depending on the package.

The ADC name differs between the datasheet and the STM8A/S reference manual (see
Table 10).

Table 10. ADC naming

Peripheral name in reference manual

Peripheral name in datasheet (RM0016)

ADC ADC2

ADC features

10-bit resolution

Single and continuous conversion modes

Programmable prescaler: fyaster divided by 2 to 18

Conversion trigger on timer events, and external events

Interrupt generation at end of conversion

Selectable alignment of 10-bit data in 2 x 8 bit result registers

Shadow registers for data consistency

ADC input range: Vgsa <Vin <Vppa

Schmitt-trigger on analog inputs can be disabled to reduce power consumption

5.9 Communication interfaces

The following sections give a brief overview of the communication peripheral. Some
peripheral names differ between the datasheet and the STM8A/S reference manual (see

Table 11).
Table 11. Communication peripheral naming correspondence
. . Peripheral name in reference manual
Peripheral name in datasheet (RM0016)
USART UARTT
LINUART UART3
5.9.1 Universal synchronous/asynchronous receiver transmitter (USART)

The devices covered by this datasheet contain one USART interface. The USART can
operate in standard SCI mode (serial communication interface, asynchronous) or in SPI
emulation mode. It is equipped with a 16 bit fractional prescaler. It features LIN master
support.
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Detailed feature list:

Full duplex, asynchronous communications

NRZ standard format (mark/space)

High-precision baud rate generator system

—  Common programmable transmit and receive baud rates up to fyasTer/16
Programmable data word length (8 or 9 bits)

Configurable stop bits: Support for 1 or 2 stop bits

LIN master mode:

—  LIN break and delimiter generation

—  LIN break and delimiter detection with separate flag and interrupt source for
readback checking.

Transmitter clock output for synchronous communication
Separate enable bits for transmitter and receiver
Transfer detection flags:

—  Receive buffer full

—  Transmit buffer empty

—  End of transmission flags

Parity control:

—  Transmits parity bit

—  Checks parity of received data byte

Four error detection flags:

—  Overrun error

— Noise error

—  Frame error

—  Parity error

Six interrupt sources with flags:

— Transmit data register empty

—  Transmission complete

— Receive data register full

— Idle line received

—  Parity error

—  LIN break and delimiter detection

Two interrupt vectors:

—  Transmitter interrupt

— Receiver interrupt

Reduced power consumption mode

Wakeup from mute mode (by idle line detection or address mark detection)
Two receiver wakeup modes:

— Address bit (MSB)

— Idle line
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5.9.2

Universal asynchronous receiver/transmitter with LIN support
(LINUART)

The devices covered by this datasheet contain one LINUART interface. The interface is
available on all the supported packages. The LINUART is an asynchronous serial
communication interface which supports extensive LIN functions tailored for LIN slave
applications. In LIN mode it is compliant to the LIN standards rev 1.2 to rev 2.1.

Detailed feature list:

LIN mode

Master mode

® LIN break and delimiter generation

® LIN break and delimiter detection with separate flag and interrupt source for read back
checking.

Slave mode

® Autonomous header handling — one single interrupt per valid header

® Mute mode to filter responses

o |dentifier parity error checking

°

LIN automatic resynchronization, allowing operation with internal RC oscillator (HSI)
clock source

Break detection at any time, even during a byte reception
Header errors detection:

—  Delimiter too short

—  Synch field error

—  Deviation error (if automatic resynchronization is enabled)
—  Framing error in synch field or identifier field

— Header time-out

UART mode

@ Full duplex, asynchronous communications - NRZ standard format (mark/space)
® High-precision baud rate generator

— A common programmable transmit and receive baud rates up to fyasTer/16
Programmable data word length (8 or 9 bits) — 1 or 2 stop bits — parity control
Separate enable bits for transmitter and receiver

Error detection flags

Reduced power consumption mode

Multi-processor communication - enter mute mode if address match does not occur
Wakeup from mute mode (by idle line detection or address mark detection)

Two receiver wakeup modes:

— Address bit (MSB)

— Idleline
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Serial peripheral interface (SPI)

The devices covered by this datasheet contain one SPI. The SPI is available on all the
supported packages.

Maximum speed: 8 Mbit/s or fyasTER/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 mode/master mode management by hardware or software for both master and
slave

Programmable clock polarity and phase

Programmable data order with MSB-first or LSB-first shifting
Dedicated transmission and reception flags with interrupt capability
SPI bus busy status flag

Hardware CRC feature for reliable communication:

—  CRC value can be transmitted as last byte in Tx mode

—  CRC error checking for last received byte

Inter integrated circuit (I2C) interface

The devices covered by this datasheet contain one I°C interface. The interface is available
on all the supported packages.

I°C master features:

—  Clock generation

—  Start and stop generation

I°C slave features:

-  Programmable 1°C 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)

Status flags:

—  Transmitter/receiver mode flag

—  End-of-byte transmission flag

- I’C busy flag

Error flags:

—  Arbitration lost condition for master mode

—  Acknowledgement failure after address/data transmission
—  Detection of misplaced start or stop condition

—  Overrun/underrun if clock stretching is disabled
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5.9.5

® |Interrupt:
—  Successful address/data communication
—  Error condition
—  Wakeup from Halt
® Wakeup from Halt on address detection in slave mode

Controller area network interface (beCAN)

The beCAN controller (basic enhanced CAN), interfaces the CAN network and supports the
CAN protocol version 2.0A and B. It is equipped with a receive FIFO and a very versatile
filter bank. Together with a filter match index, this allows a very efficient message handling in
today’s car network architectures. The CPU is significantly unloaded. The maximum
transmission speed is 1 Mbit/s.

Transmission

® Three transmit mailboxes
® Configurable transmit priority by identifier or order request

Reception

11- and 29-bit ID

1 receive FIFO (3 messages deep)

Software-efficient mailbox mapping at a unique address space

FMI (filter match index) stored with message for quick message association
Configurable FIFO overrun

Time stamp on SOF reception

6 filter banks, 2 x 32 bytes (scalable to 4 x 16-bit) each, enabling various masking
configurations, such as 12 filters for 29-bit ID or 48 filters for 11-bit ID.

Filtering modes (mixable):
—  Mask mode permitting ID range filtering
— ID list mode

Interrupt management

® Maskable interrupt
® Software-efficient mailbox mapping at a unique address space
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Input/output specifications

The product features four I/O types:

Standard I/0 2 MHz

Fast I/0 up to 10 MHz

High sink 8 mA, 2 MHz

True open drain (I°C interface)

To decrease EMI (electromagnetic interference), high sink I/Os have a limited maximum
slew rate. The rise and fall times are similar to those of standard I/Os.

The analog inputs are equipped with a low leakage analog switch. Additionally, the schmitt-
trigger input stage on the analog I/Os can be disabled in order to reduce the device standby
consumption.

STMB8A 1/Os are designed to withstand current injection. For a negative injection current of
4 mA, the resulting leakage current in the adjacent input does not exceed 1 pA. Thanks to
this feature, external protection diodes against current injection are no longer required.
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6.1

Pinouts and pin description

Package pinouts

Figure 3. LQFP 80-pin pinout
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1. The CAN interface is only available on the STM8AF/H/P51xx and STM8AF52xx product lines.
2. (HS) stands for high sink capability.
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Figure 4.

LQFP 64-pin pinout
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1. The CAN interface is only available on the STM8AF/H/P51xx and STM8AF52xx product lines.
2. HS stands for high sink capability.
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Figure 5.

LQFP 48-pin pinout

o
l_
o I-“I
wo
wQa
o<
¥z ¢
EXC00_0O
| lem'm‘Em‘o z
== = 4
cr=2=222=2Q385
SSEEEQE SR
ES5Z222223Q9¢
NeBdtanaros~aa
D_DDDDDDDLIJLIJUJUJ
[ W o W W o TR o Y Y Y o Y o W n Y 0 Y
OOO00 00000000
48474645 4443424140393837
NRST 1 e 36[0PG1/CAN_Rx
OSCIN/PA1 02 35 PGO/CAN_Tx
OSCOUT/PA2 3 340 PC7/SPI_MISO
Vssio_1 4 33[1PC6/SPI_MOSI
Vgs 05 320 Vppio 2
VCAP 6 310 Vggi0_2
Vpp 07 30 PC5/SPI_SCK
Vopio_1 08 29001 PC4 (HS)/TIM1_CH4
TIM2_CH3/PA3 |9 28[1PC3 (HS)/TIM1_CH3
USART_RX/PA4 |10 27 PC2 (HS)/TIM1_CH2
USART_TX/PA5 11 26[1PC1 (HS)/TIM1_CH1
USART_CK/PA6 12 251 PE5/SPI_NSS
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1. The CAN interface is only available on the STM8AF/H/P51xx and STM8AF52xx product lines.
2. HS stands for high sink capability.
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Figure 6.

LQFP/VFQFPN 32-pin pinout
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PC7/SPI_MISO
PC6/SPI_MOSI
PC5/SPI_SCK

PC4 (HS)/TIM1_CH4
PC3 (HS)/TIM1_CH3
PC2 (HS)/TIM1_CH2
PC1 (HS)/TIM1_CH1
PE5/SPI_NSS

1. HS stands for high sink capability.

Table 12. Legend/abbreviation for the pin description table
Type I=input, O = output, S = power supply

Input CM = CMOS (standard for all 1/0Os)
Level

Output HS = high sink (8 mA)

O1 = Standard (up to 2 MHz)
Output speed O2 = Fast (up to 10 MHz)

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

Port and control
configuration

Input

float = floating, wpu = weak pull-up

Output

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

Reset state

Bold X (pin state after 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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Table 13. STMB8A microcontroller family pin description
Pin number Input Output
AN
2 Main Alternate
ol «| © & . el o S < function Default function
|l ol | O Pin name S|l s|E| =38 alternate
alala|c F =3l 2|28 a|a (after function after remap
IS 8| 3| E|5|&|C|% resey [option bit]
| | | o0 - - :‘:
o x
L L
(¢ ]
-l
1 1 1 1 NRST nm| -\ X|—|—|—|—|— Reset —
22|22 PatioscN® |1o| x | x | — | —|01| X | X | portat | Resonator/ —
crystal in
33|3|3]| Pazoscout [vo|x | x| x| —|o1| x | x| portaz | Resonator —
crystal out
4144 - Vssio_1 S|—|—|—|—|—|—|— I/0O ground —
5|5|5]|4 Vss S| —|—|—|—|—|—|— Digital ground —
66|65 VCAP S|—|—|—|—|— | — | — 1.8V regulator capacitor —
7171|1716 Vbp S|—|—|—|—|— | — |—| Digital power supply —
8|8(8]|7 Vppio._ 1 S| —|—|—|—|—| — |— I/O power supply —
Timer 2 - TIM3_CH1
91919 PA3/TIM2_CH3 [I/O| X | X | X | —|O1| X | X | Port A3 channel 3 [AFR1]
10|10| 10| - | PA4/USART_RX|I/O| X | X | X | —|0O38| X | X | Port A4 USA.RT —
receive
11|11 |11| - | PAS/USART_TX|I/O| X | X | X | —|0O3| X | X | Port A5 USART —
transmit
USART
12 (12|12 | - |PA6/USART_CK|I/O| X | X | X | — |O8| X | X | Port A6 | synchronous —
clock
13| - - - PHO O] X | X | —|HS|0O3| X | X | Port HO — —
14| - - - PHA1 O] X | X | —|HS|0O3| X | X | Port H1 — —
15| - - - PH2 M| X | X|—|—|01] X | X| PortH2 — —
16 | - - - PH3 M| X | X|—|—|01] X | X| PortH3 — —
17013 - | - | prwaNts ol x| x| —|—lo1]| x | x| portFr | Analog —
input 15
18)14| - | - | Pre/AIN1a |vO|X | X |—|—|01]| X | x| PortFe | Analog —
input 14
19(15] - | - | prsaNiz o[ x| x| —|—lo1]| x | x| Portrs | Analog —
input 13
20(16| - | 8| PFaaINi2 |1O| X | X | —|—|01| X | x| Portra | Analog —
input 12
21 17| - | - | PrzaANtt |WO| X | x| —|—|0o1| X | x| PortFa | Analog —
input 11
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Table 13. STMB8A microcontroller family pin description (continued)
Pin number Input Output
AN
2 - Main Alternate
ol | & . Sl o s = function Default function
o|lo|l x| O Pin name S| €| 5 s £ T alternate
alalall Fl =329 3% a|a (after function after remap
Sl 56 5 8|25 & O | & reset) [option bit]
| | -l o0 — - :E
o =
L L
(¢ ]
-l
ADC positive reference
22118 - | - VREF+ SI=I—=|=|— |~ |~ |~ voltage o
2311913 | 9 Vppa —|—|—|—|— | — |—| Analog power supply —
24120 (1410 Vssa — === — |— Analog ground —
o5 01| - | - Vegr. PN I I O I I I P ADC negative reference .
voltage
26|22| - | - | PFo/AINTO |1o| X | x| —|—|01| X | x| Portro | Analg —
input 10
27 | 23| 15| - PB7/AIN7 |[/O| X | X | X | —|0O1| X | X | Port B7 A”a'og nput —
28 |24 16| - PBE/AING  |1/O| X | X | X | —|01] X | X | PortB6 A”a'og input —
. Analog input | 12C_SDA
29 12517 | 11 PB5/AIN5 o | X | X | X O1| X | X | Port B5 5 [AFR6]
. Analog input | 1°C_SCL
30 (26|18 |12 PB4/AIN4 | X | X | X O1| X | X | Port B4 4 [AFR6]
. Analog input | TIM1_ETR
312711913 PB3/AIN3 o[ X | X | X O1| X | X | Port B3 3 [AFRS]
3228 (20|14 PB2/AIN2 o X | X | X|—]|01| X | X| Port B2 | Analog input T"\[AA1|;g|5-|]3N
33 (2921|115 PBUANT |1O| X | x| X |—|01| X | X | PortB1 | Analoginput | TIM1_CH2N
1 [AFR5]
3430|2216 PBOAINO |1O| X | x| X | —|01| X | X | PortBo | AN@l0ginput | TIM1_CHIN
0 [AFR5]
35| -|-|-|pPHammiETR|1O| X | X |—|—|01| X | X |PortHa| [Merl- —
trigger input
Timer 1 -
PH5/ .
36| - -] - TIM1_CH3N M| X | X|—|—|01] X | X| PortH5 inverted —
channel 3
Timer 1 -
PH6/ .
37| - - - TIM1_CH2N M| X|X|—|—1]01| X | X| PortH6 inverted —
channel 2
38| - - - PHz/ M| X | X|—|—]|01] X | X| PortH7 -Ii—rlwr\:]:rrt;d- —
TIM1_CH1N
channel 2
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Table 13. STM8A microcontroller family pin description (continued)

Pin number Input Output
AN
2 - Main Alternate
ol | & . Sl o % = function Default function
o|lo|l x| O Pin name S| €| 5 s £ T alternate
aa|la|w F|l=| 3| 2|98 a|a (after function after remap
Sl 56 5 8| £ |5 & O | & reset) [option bit]
| | -l o0 = - :E
a <
e 1]
(¢ ]
-l
393123/ - PE7/AIN8 |[1/O| X | X | — | —|01| X | X | Port E7 A”a'°g nput —
40 |32 | 24 PEG/AIN9 |[1/O| X | X | X | —|0O1| X | X | Port E7 A”a'°g nput —
41|33 |25| 17| PES/SPINSS |1/0| X | x | X | —|01| X | X | Port g5 | SP!master/ —
slave select
42| - | -] -|PCOADC_ETR |[IO| X | X | X | —|0O1| X | X | PortCO AD%gl'ﬁger —
Timer 1 -
43 34|26 |18 | PC1/TIM1I_CH1 [I/O| X | X | X |[HS|0O3| X | X | Port C1 —
channel 1
Timer 1-
44 135|127 |19 | PC2/TIM1I_CH2 |I/O| X | X | X |[HS|O3| X | X | Port C2 —
channel 2
Timer 1 -
45|36 |28 |20 | PC3/TIM1_CH3 |I/O| X | X | X |[HS|03| X | X | Port C3 —
channel 3
Timer 1 -
46 (37129 |21 | PC4/TIMI_CH4 |I/O| X | X | X |[HS|0O3| X | X | Port C4 —
channel 4
47 |38 30|22 | PC5/SPI_SCK [I/O| X | X | X |—|03| X | X | PortC5 SPI clock —
4813931 - Vssio_2 S| —|—|—|—|—| — |— I/0 ground —
4914032 - Vbpio_2 S|—|—|—|—|—| — |— I/0O power supply —
SPI master
50|41|33|23| PC6/SPI_MOSI |I/O| X | X | X | —|03| X | X | Port C6 out/ —
slave in
51|42 |34 | 24| Pc7/sPimiso |10 | x | x | x | —|03| x | x| Portc7 | SP!master —
in/ slave out
5214335 - PGO/CAN_Tx |[I/O| X | X | — | — |O1| X | X | Port GO | CAN transmit —
53|44 36| - PG1/CAN_Rx [I/O| X | X | — | —|01| X | X | Port G1 | CAN receive —
54145 | - - PG2 M| X|X|—|—1]01| X | X| Port G2 — —
55146 | - - PG3 M| X | X|—|—]|01] X | X|PortG3 — —
56 |47 | - - PG4 M| X | X|—|—|01] X | X | PortG4 — —
57 (48| - - PI10 M| X[ X|—|—|01] X | X| Portlo — —
58 | - - - PI1 M| X|X|—|—101|] X | X| Porti — —
59| - - - PI2 M| X | X|—|—1]01] X | X| Portl2 — —
60 | - - - P13 M| X|X|—|—1]01] X | X| PortlI3 — —
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Table 13. STM8A microcontroller family pin description (continued)
Pin number Input Output
(3]
2 - Main Alternate
ol | & . Sl o % = function Default function
o|lo|l x| O Pin name S| €| 5 F =N o alternate
aa|la|w F|l=| 3| 2|98 a|a (after function after remap
Sl 56 E S|z £|5 2 Q| reset) [option bit]
- - - o0 = - :E
o x
[TH IT]
o
-
61| - |- |- P4 W[ X | X|—|—]01| X | X| Portla — —
62| - | - | - PI5 WO|X| X|—|—|01| X | X| Porti5 — —
63 49| - | - PG5 W[ X | X|—|—]01| X | X| Port G5 — —
64 (50| - | - PG6 W[ X | X|—|—]01| X | X| PortG6 — —
65 (51| - | - PG7 W[ X | X|—|—]01| X | X|PortG7 — —
66 52| - | - PE4 W[ X| X | X |—]|01| X | X| PortE4 — —
67|53|37| - |PE3mIMIBKIN|O| X | X | X | —|o1| X | x| PortEs | Timer1- —
break input
68 |54 (38| - | PE2/IXC_SDA |[I/IO| X |—| X | —|01|T@ | - | Port E2 I2C data —
69 |55(39| - | PE1/RC_SCL |I/O — — 01| T@ | - | PortE1 | I2C clock —
70|56 40| - | PEO/CLK cco [0 | x | x | x | —|03| x | x | port 0 | CONfigurable —
clock output
710 -] - |- Pl6 WX | X|—|—|01| X | X| Portie — —
720 -1-|- PI7 1/0 — | — o1 Port 17 — —
TIM1_BKIN
Timer 3 - [AFR3)/
73|57 | 41|25 | PDO/TIM3 CH2 | /O | X | X | X |HS|O3| X | X |PortDo | =t | o'\ e
[AFR2]
74|58 42| 26| PD1/SWIM® |vO| x | X | X |Hs|oa| X | x | portp1 | SWIM data —
interface
75 |59 | 43 |27 | PD2mM3_CH1 [0 | X | X | X |Hs|o3| X | x | portp2 | Timer3- | TIM2_CH3
channel 1 [AFR1]
76 |60 | 44 | 28 | PD3mIM2_CH2 [0 | X | X | X |Hs|o3| X | x | Portpg | Timer2- | ADC ETR
channel 2 [AFRO]
PD4/TIM2_CH1/ Timer2- | BEEP output
77 | 61|45 | 29 BEEP VO| X | X | X |HS|O3| X | X |PortDd | . - °° (AFR7]
PD5/ LINUART
78162 (46130 | |\ arT Tx VO| X | X | X |—|O1| X [X|PortD5 | - "~°~ —
LINUART
PD6/ X PortD6 |, 14 receive -
79|63 47 31| | |\\UART RX /0 X| X|—=]0o1| X |x
X
80|64|48|32| PD7TL® |vo| X |X|X|—l01| X | x|Portpz | ToPlevel —
interrupt
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1. In Halt/Active-halt mode, this pin behaves as follows:
- The input/output path is disabled.
- If the HSE clock is used for wakeup, the internal weak pull-up is disabled.
- If the HSE clock is off, the internal weak pull-up setting is used. It is configured through Px_CR1[7:0] bits of the
corresponding port control register. Px_CR1[7:0] bits must be set correctly to ensure that the pin is not left floating in
Halt/Active-halt mode.

2. In the open-drain output column, ‘T’ defines a true open-drain I/O (P-buffer, week pull-up and protection diode to Vpp are
not implemented)

The PD1 pinis in input pull-up during the reset phase and after reset release.
4. If this pin is configured as interrupt pin, it will trigger the TLI.

6.2 Alternate function remapping

As shown in the rightmost column of Table 13, some alternate functions can be remapped at
different I/O ports by programming one of eight AFR (alternate function remap) option bits.
Refer to Section 9: Option bytes on page 51. When the remapping option is active, the
default alternate function is no longer available.

To use an alternate function, the corresponding peripheral must be enabled in the peripheral
registers.

Alternate function remapping does not effect GPIO capabilities of the I/O ports (see the
GPIO section of the STM8S and STM8A microcontroller families reference manual,
RMO0016).
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7 Memory and register map

71 Memory map

Figure 7. Register and memory map

00 0000
Up to 6 Kbytes RAM

RAM end address 4 Stack
! Reserved !
00 4000 Up to 2 Kbytes data EEPROM
00 4800
Option bytes
00 4900
Reserved
00 5000
HW registers
00 5800
: Reserved :
00 6000
2 Kbytes boot ROM
00 6800
| |
| |
00 7F00
CPU/SWIM/Debug/ITC registers
00 8000
IT vectors
00 8080

Up to 128 Kbytes
Flash program memory

Memory end address

Table 14. Memory model 128K

Flash program Flash program . RAM end Stack roll-over
. memory end RAM size
memory size address address
address
128K 0x00 27FFF 0x00 17FF 0x00 1400
96K 0x00 1FFFF 6K 0x00 17FF 0x00 1400
64K 0x00 17FFF 0x00 17FF 0x00 1400
48K 0x00 13FFF 3K 0x00 OBFF n/a(!)
32K 0x00 OFFFF 6K 0x00 17FF 0x00 1400

1. If the device contains the super set silicon (salestype contains SSS), the roll-over address is the same as
on the 128K device. For more information on stack handling refer to the “Memory and register map” section
in the reference manual RM0016. For more information on salestype composition, refer to section 13 in the
present document.
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7.2

Register map

In this section the memory and register map of the devices covered by this datasheet is
described. For a detailed description of the functionality of the registers, refer to the
reference manual RM0016.

Table 15. I/O port hardware register map

Address Block Register label Register name ;:fj;
0x00 5000 PA_ODR Port A data output latch register 0x00
0x00 5001 PA_IDR Port A input pin value register oxxx(™M
0x00 5002 Port A PA_DDR Port A data direction register 0x00
0x00 5003 PA_CR1 Port A control register 1 0x00
0x00 5004 PA_CR2 Port A control register 2 0x00
0x00 5005 PB_ODR Port B data output latch register 0x00
0x00 5006 PB_IDR Port B input pin value register oxxx(
0x00 5007 Port B PB_DDR Port B data direction register 0x00
0x00 5008 PB_CR1 Port B control register 1 0x00
0x00 5009 PB_CR2 Port B control register 2 0x00
0x00 500A PC_ODR Port C data output latch register 0x00
0x00 500B PB_IDR Port C input pin value register oxxx(1
0x00 500C Port C PC_DDR Port C data direction register 0x00
0x00 500D PC_CR1 Port C control register 1 0x00
0x00 500E PC_CR2 Port C control register 2 0x00
0x00 500F PD_ODR Port D data output latch register 0x00
0x00 5010 PD_IDR Port D input pin value register oxxx(™M
0x00 5011 Port D PD_DDR Port D data direction register 0x00
0x00 5012 PD_CR1 Port D control register 1 0x02
0x00 5013 PD_CR2 Port D control register 2 0x00
0x00 5014 PE_ODR Port E data output latch register 0x00
0x00 5015 PE_IDR Port E input pin value register oxxx(™M
0x00 5016 Port E PE_DDR Port E data direction register 0x00
0x00 5017 PE_CR1 Port E control register 1 0x00
0x00 5018 PE_CR2 Port E control register 2 0x00
0x00 5019 PF_ODR Port F data output latch register 0x00
0x00 501A PF_IDR Port F input pin value register oxxx(™M
0x00 501B Port F PF_DDR Port F data direction register 0x00
0x00 501C PF_CR1 Port F control register 1 0x00
0x00 501D PF_CR2 Port F control register 2 0x00
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Table 15. 1/O port hardware register map (continued)

Address Block Register label Register name :tz‘:f;
0x00 501E PG_ODR Port G data output latch register 0x00
0x00 501F PG_IDR Port G input pin value register oxxx(
0x00 5020 Port G PG_DDR Port G data direction register 0x00
0x00 5021 PG_CR1 Port G control register 1 0x00
0x00 5022 PG_CR2 Port G control register 2 0x00
0x00 5023 PH_ODR Port H data output latch register 0x00
0x00 5024 PH_IDR Port H input pin value register oxxx(
0x00 5025 Port H PH_DDR Port H data direction register 0x00
0x00 5026 PH_CR1 Port H control register 1 0x00
0x00 5027 PH_CR2 Port H control register 2 0x00
0x00 5028 PI_ODR Port | data output latch register 0x00
0x00 5029 PI_IDR Port | input pin value register oxxx(™M
0x00 502A Port | PI_DDR Port | data direction register 0x00
0x00 502B PI_CR1 Port | control register 1 0x00
0x00 502C PI_CR2 Port | control register 2 0x00

Depends on the external circuitry.
Table 16. General hardware register map

Address Block Register label Register name :t:f:;
0x00 505A FLASH_CR1 Flash control register 1 0x00
0x00 505B FLASH_CR2 Flash control register 2 0x00
0x00 505C FLASH_NCR2 | Flash complementary control register 2 OxFF
0x00 505D Flash FLASH_FPR Flash protection register 0x00
0x00 505E FLASH_NFPR Flash Comp'f;“g‘iasntﬁry protection OXFF
0x00 505F FLASH_IAPSR Flash in-application programming 0x40

status register
0)8?(%32(6)21t0 Reserved area (2 bytes)

0x00 5062 Flash FLASH_PUKR Flash Program memory unprotection 0x00

register

0x00 5063 Reserved area (1 byte)
0x00 5064 Flash FLASH_DUKR Data EEPROM unprotection register 0x00

032805 ggglt:o Reserved area (59 bytes)
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Table 16. General hardware register map (continued)
Address Block Register label Register name Reset
status
0x00 50A0 C EXTI_CR1 External interrupt control register 1 0x00
0x00 50A1 EXTI_CR2 External interrupt control register 2 0x00
0x00 50A2to
0X00 50B2 Reserved area (17 bytes)
0x00 50B3 RST RST_SR Reset status register oxxx(1)
0x00 50B4 to
0x00 50BF Reserved area (12 bytes)
0x00 50C0 c CLK_ICKR Internal clock control register 0x01
LK
0x00 50C1 CLK_ECKR External clock control register 0x00
0x00 50C2 Reserved area (1 byte)
0x00 50C3 CLK_CMSR Clock master status register OxE1
0x00 50C4 CLK_SWR Clock master switch register OxE1
0x00 50C5 CLK_SWCR Clock switch control register 0xXX
0x00 50C6 CLK_CKDIVR Clock divider register 0x18
0x00 50C7 CLK_PCKENRT1 Peripheral clock gating register 1 OxFF
0x00 50C8 CLK 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 OxFF
0x00 50CB Reserved area (1 byte)
0x00 50CC CLK_HSITRIMR | HSI clock calibration trimming register 0x00
0x00 50CD CLK_SWIMCCR SWIM clock control register Ol)a())(())(()éx
0x00 50CE
t0 0x00 50D0 Reserved area (3 bytes)
0x00 50D1 WWDG_CR WWDG control register 0x7F
WWDG
0x00 50D2 WWDG_WR WWDR window register Ox7F
0x0050D3to
0x00 50DF Reserved area (13 bytes)
0x00 50E0 IWDG_KR IWDG key register 0xXx@
0x00 50E1 IWDG IWDG_PR IWDG prescaler register 0x00
0x00 50E2 IWDG_RLR IWDG reload register OxFF
0x00 50E3 to
0x00 50EF Reserved area (13 bytes)
0x00 50F0 AWU_CSR1 AWU control/status register 1 0x00
0x00 50F1 AWU AWU_APR AWU asynchronogs prescaler buffer OX3F
register
0x00 50F2 AWU_TBR AWU timebase selection register 0x00
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Table 16. General hardware register map (continued)
Address Block Register label Register name :tzf:;

0x00 50F3 BEEP BEEP_CSR BEEP control/status register Ox1F

0x00 50F4 to Reserved area (12 bytes)
0x00 50FF
0x00 5200 SPI_CR1 SPI control register 1 0x00
0x00 5201 SPI_CR2 SPI control register 2 0x00
0x00 5202 SPL_ICR SPI interrupt control register 0x00
0x00 5203 SPI_SR SPI status register 0x02
0x00 5204 SP! SPI_DR SPI data register 0x00
0x00 5205 SPI_CRCPR SPI CRC polynomial register 0x07
0x00 5206 SPI_RXCRCR SPI Rx CRC register OxFF
0x00 5207 SPI_TXCRCR SPI Tx CRC register OxFF

0x00 5208 to Reserved area (8 bytes)
0x00 520F
0x00 5210 12C_CR1 I12C control register 1 0x00
0x00 5211 12C_CR2 12C control register 2 0x00
0x00 5212 I2C_FREQR 12C frequency register 0x00
0x00 5213 12C_OARL I12C own address register low 0x00
0x00 5214 12C_OARH 12C own address register high 0x00
0x00 5215
0x00 5216 I2C_DR 12C data register 0x00
0x00 5217 12¢ 12C_SR1 12C status register 1 0x00
0x00 5218 12C_SR2 I2C status register 2 0x00
0x00 5219 12C_SR3 I12C status register 3 0x00
0x00 521A I2C_ITR 12C interrupt control register 0x00
0x00 521B I2C_CCRL 12C clock control register low 0x00
0x00 521C I2C_CCRH I2C clock control register high 0x00
0x00 521D I2C_TRISER I12C TRISE register 0x02

0)(()285) 25122;0 Reserved area (18 bytes)
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Memory and register map

Table 16. General hardware register map (continued)

Address Block Register label Register name :tzf:;
0x00 5230 UART1_SR USART status register 0xCO0
0x00 5231 UART1_DR USART data register OxXX
0x00 5232 UART1_BRR1 USART baud rate register 1 0x00
0x00 5233 UART1_BRR2 USART baud rate register 2 0x00
0x00 5234 UART1_CR1 USART control register 1 0x00
0x00 5235 USART UART1_CR2 USART control register 2 0x00
0x00 5236 UART1_CRS3 USART control register 3 0x00
0x00 5237 UART1_CR4 USART control register 4 0x00
0x00 5238 UART1_CR5 USART control register 5 0x00
0x00 5239 UART1_GTR USART guard time register 0x00
0x00 523A UART1_PSCR USART prescaler register 0x00

0)(()285) 2592’2;0 Reserved area (5 bytes)
0x00 5240 UART3_SR LINUART status register 0xCo
0x00 5241 UART3_DR LINUART data register OxXX
0x00 5242 UART3_BRR1 LINUART baud rate register 1 0x00
0x00 5243 UART3_BRR2 LINUART baud rate register 2 0x00
0x00 5244 UART3_CR1 LINUART control register 1 0x00
LINUART
0x00 5245 UART3_CR2 LINUART control register 2 0x00
0x00 5246 UART3_CRS3 LINUART control register 3 0x00
0x00 5247 UART3_CR4 LINUART control register 4 0x00
0x00 5248 Reserved
0x00 5249 UART3_CR®6 LINUART control register 6 0x00
0)(()285) 252':‘;0 Reserved area (6 bytes)
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Table 16. General hardware register map (continued)

Address Block Register label Register name :tzf:;
0x00 5250 TIM1_CR1 TIM1 control register 1 0x00
0x00 5251 TIM1_CR2 TIM1 control register 2 0x00
0x00 5252 TIM1_SMCR TIM1 slave mode control register 0x00
0x00 5253 TIM1_ETR TIM1 external trigger register 0x00
0x00 5254 TIM1_IER TIM1 Interrupt enable register 0x00
0x00 5255 TIM1_SR1 TIM1 status register 1 0x00
0x00 5256 TIM1_SR2 TIM1 status register 2 0x00
0x00 5257 TIM1_EGR TIM1 event generation register 0x00
0x00 5258 TIM1_CCMR1 | TIM1 capture/compare mode register 1 0x00
0x00 5259 TIM1_CCMR2 | TIM1 capture/compare mode register 2 0x00
0x00 525A TIM1_CCMRS3 | TIM1 capture/compare mode register 3 0x00
0x00 525B TIM1_CCMR4 | TIM1 capture/compare mode register 4 0x00
0X00 525C TIM1_CCER1 TIM1 capture/comaare enable register 0x00
0x00 525D TIM1_CCER2 TIMA capture/comr;are enable register 0x00
0x00 525E TIM1_CNTRH TIM1 counter high 0x00
0x00 525F TIM1 TIM1_CNTRL TIM1 counter low 0x00
0x00 5260 TIM1_PSCRH TIM1 prescaler register high 0x00
0x00 5261 TIM1_PSCRL TIM1 prescaler register low 0x00
0x00 5262 TIM1_ARRH TIM1 auto-reload register high OxFF
0x00 5263 TIM1_ARRL TIM1 auto-reload register low OxFF
0x00 5264 TIM1_RCR TIM1 repetition counter register 0x00
0x00 5265 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_C