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STMBAL31E8x STM8AL3LES8X

Automotive 8-bit ultra-low-power MCU, 64 KB Flash, EEPROM,
RTC, AES, LCD, timers, USARTSs, 12C, SPIs, ADC, DAC, COMPs

December 2016

Features

AEC-Q100 grade 1 qualified

Operating conditions

— Operating power supply range 1.8 V to
3.6 V (down to 1.65 V at power down)

— Temp. range: -40 to 85 or 125 °C

Low-power features

— 5 low-power modes: Wait, Low-power run
(5.9 yA), Low-power wait (3 pyA), Active-
halt with full RTC (1.4 pA), Halt (400 nA)

— Consumption: 200 yA/MHz+330 pA

— Fast wake up from Halt mode (4.7 us)

— Ultra-low leakage per 1/0: 50 nA

Advanced STMS8 core

— Harvard architecture and 3-stage pipeline
— Max freq: 16 MHz, 16 CISC MIPS peak
— Up to 40 external interrupt sources

Reset and supply management

— Low power, ultra safe BOR reset with 5
programmable thresholds

— Ultra-low-power POR/PDR
— Programmable voltage detector (PVD)

Clock management
— 32 kHz and 1-16 MHz crystal oscillators

— Internal 16 MHz factory-trimmed RC and
38 kHz low consumption RC

— Clock security system

Low-power RTC

— BCD calendar with alarm interrupt,

— Digital calibration with +/- 0.5ppm accuracy
— Advanced anti-tamper detection

DMA

— 4 ch. for ADC, encryption hardware
accelerator (AES), DACs, SPIs, I°C,
USARTSs, Timers, 1 ch. for memory-to-
memory

LCD: 8x40 or 4x44 w/ step-up converter

Datasheet - production data

LQFP80 LQFP64 LQFPA48
14x14 mm 10x10 mm 7X7 mm

12-bit ADC up to 1 Msps /
28 channels,

— Temp. sensor and internal ref.
voltage

&F

Memories

— Up to 64 Kbytes of Flash with up to
2 Kbytes of data EEPROM with ECC and
RWW

— Flexible write/read protection modes
— Up to 4 Kbytes of RAM

2x12-bit DAC (dual mode) with output buffer
2 ultra-low-power comparators

— 1 with fixed threshold and 1 rail to rail

— Wakeup capability

Timers

— Three 16-bit timers with 2 channels (IC,
OC, PWM), quadrature encoder

— One 16-bit advanced control timer with 3
channels, supporting motor control

— One 8-bit timer with 7-bit prescaler

— One window and one independent
watchdog

— Beeper timer with 1, 2 or 4 kHz frequencies
Communication interfaces

— Two synchronous serial interface (SPI)

— Fast I°C 400 kHz SMBus and PMBus

— Three USARTSs (IrDA, LIN 1.3, LIN2.0)

Up to 67 I/Os, all mappable on interrupt vectors

Fast on-chip programming and non-intrusive
debugging with SWIM, Bootloader using
USART

96-bit unique ID
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Table 1. Device summary

Reference Part number
STM8AL31E8x STM8AL31E88, STM8AL31E89, STMBAL31E8A
STMS8AL3LES8x STMB8AL3LES88, STM8SAL3LE89, STMBAL3LESA
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Introduction

This document describes the features, pinout, mechanical data and ordering information of
the high-density STM8AL31E8x and STM8AL3LE8x devices (microcontrollers with 64 Kbyte
Flash memory density). These devices are referred to as high-density devices in
STM8L051/L052 Value Line, STM8L151/L152, STM8L162, STM8AL31, STM8AL3L MCU
lines reference manual (RM0031) and in the STM8L and STM8AL Flash programming
manual (PM0054).

For more details on the whole STMicroelectronics ultra-low-power family please refer to
Section 3: Functional overview on page 14.

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

For information on the STM8 core, please refer to the STM8 CPU programming manual
(PM0044).

3
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2

2.1

3

Description

The high-density STM8AL3xXE8Xx ultra-low-power devices feature an enhanced STM8 CPU
core providing increased processing power (up to 16 MIPS at 16 MHz) while maintaining the
advantages of a CISC architecture with improved code density, a 24-bit linear addressing
space and an optimized architecture for low-power operations.

The family includes an integrated debug module with a hardware interface (SWIM) which
allows non-intrusive in-application debugging and ultrafast Flash programming.

All high-density STM8AL3xE8x microcontrollers feature embedded data EEPROM and low-
power low-voltage single-supply program Flash memory.

The devices incorporate an extensive range of enhanced I/Os and peripherals, a 12-bit
ADC, two DACs, two comparators, a real-time clock, AES, 8x40 or 4x44-segment LCD, four
16-bit timers, one 8-bit timer, as well as standard communication interfaces such as two
SPIs, an 12C interface, and three USARTs. One 8x40 or 4x44-segment LCD is available on
the STMBAL3LES8Xx devices. The modular design of the peripheral set allows the same
peripherals to be found in different ST microcontroller families including 32-bit families. This
makes any transition to a different family very easy, and simplified even more by the use of
a common set of development tools.

STMSBAL ultra-low-power 8-bit family benefits

High-density STM8AL3XE8x devices are part of the STM8AL automotive ultra-low-power 8-
bit family providing the following benefits:

e Integrated system
— 64 Kbytes of high-density embedded Flash program memory
— 2 Kbytes of data EEPROM
— 4 Kbytes of RAM
— Internal high-speed and low-power low speed RC.
— Embedded reset
e  Ultra-low-power consumption
— 1 pAin Active-halt mode
—  Clock gated system and optimized power management

—  Capability to execute from RAM for Low-power wait mode and Low-power run
mode

e Advanced features
— Upto 16 MIPS at 16 MHz CPU clock frequency

—  Direct memory access (DMA) for memory-to-memory or peripheral-to-memory
access.

e  Short development cycles

— Application scalability across a common family product architecture with
compatible pinout, memory map and modular peripherals.

—  Wide choice of development tools

DocID027180 Rev 5 11/133
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STMB8AL ultra-low-power microcontrollers operates either from 1.8 to 3.6 V (down to 1.65 V
at power-down) or from 1.65 to 3.6 V. They are available in the -40 to +85 °C and -40 to
+125 °C temperature ranges.

These features make the STM8AL ultra-low-power microcontroller families suitable for a
wide range of applications.

The devices are offered in one 48-pin package. Different sets of peripherals are included
depending on the device. Refer to Section 3 for an overview of the complete range of
peripherals proposed in this family.

All STM8AL ultra-low-power products are based on the same architecture with the same
memory mapping and a coherent pinout.

Figure 1 shows the block diagram of the high-density STM8AL3XE8x families.

3
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Description

2.2 Device overview

Table 2. High-density STM8AL3xE8x low-power device features and peripheral counts

Features STMB8AL3xx8 STMB8AL3xx9 STMB8AL3xxA
Flash (Kbyte) 64
Data EEPROM (Kbyte) 2
AES 1
LCD 8x28 or 4x32(1) 8x36 or 4x40(") 8x40 or 4x44(1)
Basic 1 1 1
(8-bit) (8-bit) (8-bit)
Timers General purpose 3 3 3
purp (16-bit) (16-bit) (16-bit)
Advanced control ! ! !
(16-bit) (16-bit) (16-bit)
SPI 2 2 2
_Communlcatlon 12C 1 1 1
interfaces
USART 3 3 3
GPIOs 41 54(2) 68
12-bit synchronized ADC 1 1 1
(number of channels) (25) (28) (28)
12-Bit DAC 2 2 2
Number of channels 2 2 2
Comparators (COMP1/COMP2) 2 2 2

RTC, window watchdog, independent watchdog,

Others 16-MHz and 38-kHz internal RC, 1- to 16-MHz and 32-kHz external
oscillator
CPU frequency 16 MHz

Operating voltage

1.8 to 3.6 V (down to 1.65 V at power-down) with BOR

Operating temperature

-40to +85°C/ -40to +125 °C

Packages

LQFP48

LQFP64

LQFP80

1. STMB8AL3LESx versions only.

2. The number of GPIOs given in this table includes the NRST/PA1 pin but the application can use the NRST/PA1 pin as

general purpose output only (PA1).

3
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3 Functional overview

Figure 1. High-density STM8AL3xE8x device block diagram

OSC_IN, | %
osc out <[ 1-16 MAz oscillator | @'op
- Clock VDD184— Power VDD:1 65V
| 16 MHzinternalRC |- to 3.6V
controller |VOLT REG | I.VSS
OSCS:?S:Z?’%LN.IL ]>| 32 kHz oscillator I—b and CSS Clocks . :
[ s8kHzintemalRC | g;:;:z::
RESET NRST
| Interrupt controller I<:> | I —
[_smecoe  K——) L PORIPOR
SWIM Debug module BOR
(SWIM) m
PVD_IN
3 channels I 16-bit Timer 1 I<:> PvD -
2 channels [ tebitTimer2 |K——=)
— 64-Kbyte
2 channels { 16-bit Timer 3 K:> program memory
goit Tmer 4 K——— 3 N— 2-Kbyte
— ’ ~| 2 data EEPROM
2 channels 16-bit Timer 5 I(,_l) o
©
IR_TIM Infrared interface . » g A N 4-Kbyte RAM
DMAT1 (4 channels)  [G———){ 2
©
SCL, SDA, o1 k——= ¢ K——) PortA PA[7:0]
SPI1_MOSI, SPI1_MISO, v K:> s K——) Port B PB[7:0]
SPI1_SCK, SPI1_NSS °
SPI2_MOSI, SPI2_MISO, - K:> § <:>| Port C PC[7:0]
SPI2_SCK, SPI2_NSS 2 )
i — | Port D PD[7:0]
USART1_RX, USART1_TX, USART1 |<:> T
USART1_CK .
USART2_RX, USART2_TX, USART2 |<:> <:>| Port E PE[7:0]
USART2_CK PortF PF[7:0]
USART3_RX, USART3_TX, USART3 |<:> <:>| ort
USART3_CK ——— Port G > Pelro)
Vopa, Vssa = @ppaVssa CZN Port H PH[7:0]
ADC1_INx <ﬂ>| 12-bit ADC1 k:’> PI[3:0]
V, Port |
VDDREF K
SSREF Temp sensor [] <:>| Beeper BEEP
ALARM, CALIB
(—5 RTC f s
VREFINT out <ID Internal reference N 4 I TAMP1/2/3
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(38 kHz clock)
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COMP2_INP = ——) WWDG
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DAC1 (AF) | 12-bit DAC1 K V) LCD driver
IF <:> 8 11> SEGx, COMx
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1. Legend: AF: alternate function
ADC: Analog-to-digital converter
AES: Advanced encryption standard hardware accelerator
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BOR: Brownout reset

DMA: Direct memory access

DAC: Digital-to-analog converter

I2C: Inter-integrated circuit multimaster interface
IWDG: Independent watchdog

LCD: Liquid crystal display

POR/PDR: Power on reset / power-down reset
RTC: Real-time clock

SPI: Serial peripheral interface

SWIM: Single wire interface module

USART: Universal synchronous asynchronous receiver transmitter
WWDG: Window watchdog

3.1 Low-power modes

The high-density STM8AL3xE8x devices support five low-power modes to achieve the best
compromise between low-power consumption, short startup time and available wakeup
sources:

e Wait mode: CPU clock is stopped, but selected peripherals keep running. An internal
or external interrupt or a Reset is used to exit the microcontroller from Wait mode (WFE
or WFI mode).

e Low-power run mode: The CPU and the selected peripherals are running. Execution
is done from RAM with a low speed oscillator (LS| or LSE). Flash memory and data
EEPROM are stopped and the voltage regulator is configured in ultra-low-power mode.
The microcontroller enters Low-power run mode by software and exits from this mode
by software or by a reset.

All interrupts must be masked and are not used to exit the microcontroller from this
mode.

e Low-power wait mode: This mode is entered when executing a Wait for event in Low-
power run mode. It is similar to Low-power run mode except that the CPU clock is
stopped. The wakeup from this mode is triggered by a Reset or by an internal or
external event (peripheral event generated by the timers, serial interfaces, DMA
controller (DMA1), comparators and I/O ports). When the wakeup is triggered by an
event, the system goes back to Low-power run mode.

All interrupts must be masked and arenot used to exit the microcontroller from this
mode.

e Active-halt mode: CPU and peripheral clocks are stopped, except RTC. The wakeup
is triggered by RTC interrupts, external interrupts or reset.

e Halt mode: CPU and peripheral clocks are stopped, the device remains powered on.
The RAM content is preserved. The wakeup is triggered by an external interrupt or
reset. A few peripherals have also a wakeup from Halt capability. Switching off the
internal reference voltage reduces power consumption. Through software configuration
it is also possible to wake up the device without waiting for the internal reference
voltage wakeup time to have a fast wakeup time of 5 ys.

3
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Central processing unit STM8

Advanced STM8 Core

The 8-bit STM8 core is designed for code efficiency and performance with an Harvard
architecture and a 3-stage pipeline.

It contains 6 internal registers which are 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 - single cycle fetching 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 - 16 Mbyte linear memory space

16-bit stack pointer - access to a 64 Kbyte level stack

8-bit condition code register - 7 condition flags for the result of the last instruction

Addressing

20 addressing modes

Indexed indirect addressing mode for lookup tables located anywhere in the address
space

Stack pointer relative addressing mode for 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

Interrupt controller

The high-density STM8AL3xE8x devices feature a nested vectored interrupt controller:

Nested interrupts with 3 software priority levels
32 interrupt vectors with hardware priority

Up to 40 external interrupt sources on 11 vectors
Trap and reset interrupts

3
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3.3

3.3.1

3.3.2

3

Reset and supply management

Power supply scheme

The device requires a 1.65 V to 3.6 V operating supply voltage (Vpp). The external power
supply pins must be connected as follows:

(] Vss1, VDD'I’ Vssz, VDDZ’ Vss3, VDD3’ Vss4, VDD4= 1.65 to 3.6 V: external power Supply
for 1/Os and for the internal regulator. Provided externally through Vpp pins, the
corresponding ground pin is Vgg. Vgg1/Vss2/Vss3/Vsss and Vpp1/Vpp2/Vppa/Vopa
must not be left unconnected.

e  Vgsa, Vppa = 1.65 to 3.6 V: external power supplies for analog peripherals (minimum
voltage to be applied to Vppp is 1.8 V when the ADC1 is used). Vppa and Vgga must
be connected to Vpp and Vgg, respectively.

*  VRer+ VRer. (for ADC1): external reference voltage for ADC1. Must be provided
externally through Vggg: and VRgg. pin.

e VRgr: (for DAC1/2): external voltage reference for DAC1 and DAC2 must be provided
externally through VReg+.

Power supply supervisor

The device has an integrated ZEROPOWER power-on reset (POR)/power-down reset
(PDR), coupled with a brownout reset (BOR) circuitry. At power-on, BOR is always active,
and ensures proper operation starting from 1.8 V. As soon as the 1.8 V BOR threshold is
reached, the option byte loading process starts, either to confirm or modify the default
thresholds, or to disable BOR permanently. In this latter case, the Vpp min value at power
down is 1.65 V.

Five BOR thresholds are available through option byte, starting from 1.8 V to 3 V. To reduce
the power consumption in Halt mode, it is possible to automatically switch off the internal
reference voltage (and consequently the BOR) in Halt mode. The device remains in reset
state when Vpp is below a specified threshold, Vpor/ppr ©F Veor, Without the need for any
external reset circuit.

The device features an embedded programmable voltage detector (PVD) that monitors the
Vpp/Vppa power supply and compares it to the Vpyp threshold. This PVD offers 7 different
levels between 1.85 V and 3.05 V, chosen by software, with a step around 200 mV. An
interrupt is generated when Vpp/Vppa drops below the Vpyp threshold and/or when
Vpp/Vppa is higher than the Vpyp threshold. The interrupt service routine generates then a
warning message and/or put the MCU into a safe state. The PVD is enabled by software.
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3.3.3

3.4
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Voltage regulator

The high-density STM8AL3xE8x devices embed an internal voltage regulator for generating
the 1.8 V power supply for the core and peripherals.
This regulator has two different modes:

e Main voltage regulator mode (MVR) for Run, Wait for interrupt (WFI) and Wait for event
(WFE) modes.

e Low-power voltage regulator mode (LPVR) for Halt, Active-halt, Low-power run and
Low-power wait modes.

When entering Halt or Active-halt modes, the system automatically switches from the MVR
to the LPVR in order to reduce current consumption.

Clock management

The clock controller distributes the system clock (SYSCLK) 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 prescaler: to get the best compromise between speed and current
consumption, the clock frequency to the CPU and peripherals has to be adjusted by a
programmable prescaler

e Safe clock switching: Clock sources are adaptable safely on the fly in run mode
through a configuration register.

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

e System clock sources: 4 different clock sources are available to drive the system
clock:

— 1-16 MHz High speed external crystal (HSE)

— 16 MHz High speed internal RC oscillator (HSI)
32.768 Low speed external crystal (LSE)

38 kHz Low speed internal RC (LSI)

. RTC and LCD clock sources: the above four sources are available to clock the RTC
and the LCD, whatever the system clock.

e  Startup clock: After reset, the microcontroller restarts by default with an internal
2 MHz clock (HSI/8). The prescaler ratio and clock source is adjustable by the
application program as soon as the code execution starts.

e Clock security system (CSS): This feature is enabled by software. If a HSE clock
failure occurs, the system clock is automatically switched to HSI.

e Configurable main clock output (CCO): This outputs an external clock for use by the
application.

3
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Figure 2. Clock tree diagram
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1. The HSE clock source is either an external crystal/ceramic resonator or an external source (HSE bypass).
Refer to Section HSE clock in STM8L051/L052 Value Line, STM8L151/L152, STM8L162, STM8AL31,
STMB8AL3L MCU lines reference manual (RM0031).

2. The LSE clock source is either an external crystal/ceramic resonator or a external source (LSE bypass).
Refer to Section LSE clock in STM8L051/L052 Value Line, STM8L151/L152, STM8L162, STM8AL31,
STMBAL3L MCU lines reference manual (RM0031).

MS36487V1

3.5 Low-power real-time clock

The real-time clock (RTC) is an independent binary coded decimal (BCD) timer/counter.

Six byte locations contain the second, minute, hour (12/24 hour), week day, date, month,
year, in BCD (binary coded decimal) format. Correction for 28, 29 (leap year), 30, and 31
day months are made automatically. The subsecond field is also readable in binary format.

The calendar is adjustable from 1 to 32767 RTC clock pulses. This allows to make a
synchronization to a master clock.

The RTC offers a digital calibration which allows an accuracy of +/-0.5ppm.
It provides a programmable alarm and programmable periodic interrupts with wakeup from
Halt capability.

e Periodic wakeup time using the 32.768 kHz LSE with the lowest resolution (of 61 ps) is
from min. 122 pys to max. 3.9 s. With a different resolution, the wakeup time reaches
36 hours

e Periodic alarms based on the calendar are generated from LSE period to every year

A clock security system detects a failure on LSE, and provides an interrupt with wakeup
capability. The RTC clock automatically switches to LS| in case of LSE failure.

The RTC also provides 3 anti-tamper detection pins. This detection embeds a
programmabile filter and wakes-up the MCU.

3
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3.6

Note:

3.7

3.8
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LCD (Liquid crystal display)
The LCD is only available on STM8AL3LES8x devices.

The liquid crystal display drives up to 8 common terminals and up to 40 segment terminals
to drive up to 320 pixels. This LCD is configurable to drive up to 4 common and 44
segments (up to 176 pixels).

e Internal step-up converter to guarantee contrast control whatever V.
e  Static 1/2, 1/3, 1/4, 1/8 duty supported.

e Static 1/2, 1/3, 1/4 bias supported.

e Phase inversion to reduce power consumption and EMI.

e Up to 8 pixels programmable to blink.

e  The LCD controller operating in Halt mode.

Unnecessary segments and common pins can be used as general I/O pins.

Memories

The high-density STM8AL3xE8x devices have the following main features:
e 4 Kbytes of RAM
e  The non-volatile memory is divided into three arrays:
— 64 Kbytes of medium-density embedded Flash program memory
— 2 Kbytes of Data EEPROM
—  Option byte.
The memory supports the read-while-write (RWW): it is possible to execute the code from
the program matrix while programming/erasing the data matrix.

The option byte protects part of the Flash program memory from write and readout piracy.

DMA

A 4-channel direct memory access controller (DMA1) offers a memory-to-memory and
peripherals-from/to-memory transfer capability. The 4 channels are shared between the
following IPs with DMA capability: ADC1, DAC1,DAC2, AES, 12C1, SPI1, SPI2, USART1,
USART2, USART3, and the 5 Timers.

3
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3.9

Note:

3.10

Note:

3.1

3

Analog-to-digital converter

e  12-bit analog-to-digital converter (ADC1) with 28 channels (including 4 fast channel),
temperature sensor and internal reference voltage

e  Conversion time down to 1 s with fgygc k= 16 MHz

e Programmable resolution

e  Programmable sampling time

e Single and continuous mode of conversion

e  Scan capability: automatic conversion performed on a selected group of analog inputs

e Analog watchdog: interrupt generation when the converted voltage is outside the
programmed threshold

e  Triggered by timer
ADCT1 can be served by DMA1.

Digital-to-analog converter

e 12-bit DAC with 2 buffered outputs (two digital signals are converted into two analog
voltage signal outputs)

e  Synchronized update capability using timers

e  DMA capability for each channel

e  External triggers for conversion

e Noise-wave generation

e Triangular-wave generation

e Dual DAC channels with independent or simultaneous conversions
e Input reference voltage Vrgp. for better resolution

DAC can be served by DMA1.

Ultra-low-power comparators

The high-density STM8AL3xXE8x devices embed two comparators (COMP1 and COMP2)
sharing the same current bias and voltage reference. The voltage reference is an internal or
external (coming from an 1/O).

e  One comparator with fixed threshold (COMP1).

e  One comparator rail to rail with fast or slow mode (COMP2). The threshold is one of the
following:

— DAC output
— External /O
— Internal reference voltage or internal reference voltage submultiple (1/4, 1/2, 3/4)

The two comparators are usable together to offer a window function. They wake up from
Halt mode.
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3.12 System configuration controller and routing interface
The system configuration controller provides the capability to remap some alternate
functions on different 1/0 ports. TIM4 and ADC1 DMA channels can also be remapped.
The highly flexible routing interface allows application software to control the routing of
different I/Os to the TIM1 timer input captures. It also controls the routing of internal analog
signals to ADC1, COMP1, COMP2, DAC1 and the internal reference voltage VrgrNT: It also
provides a set of registers for efficiently managing the charge transfer acquisition sequence.
3.13 AES
The AES Hardware Accelerator can be used to encipher and decipher data using the AES
algorithm (compatible with FIPS PUB 197, 2001 Nov 26).
o Key scheduler
. Key derivation for decryption
. 128-bit data block processed
. 128-bit key length
. 892 clock cycles to encrypt/decrypt one 128-bit block
AES data flow can be served by the DMA1 controller
3.14 Timers
The high-density STM8AL3xE8x devices contain one advanced control timer (TIM1), three
16-bit general purpose timers (TIM2,TIM3 and TIM5) and one 8-bit basic timer (TIM4).
All the timers are served by DMA1.
Table 3 compares the features of the advanced control, general-purpose and basic timers.
Table 3. Timer feature comparison
Counter | Counter DMA1 Capture/compare | Complement
Timer u _e ounte Prescaler factor request apture/compare omplementary
resolution type . channels outputs
generation
Any integer
TiM1 from 1 to 65536 3+1 3
TIMZ | 16.pit | up/down A "
ny power o
M3 from 1 to 128 Yes 2
TIM5 None
. Any power of 2
TIM4 | &-bit up from 1 to 32768 0
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3.141

3.14.2

3.14.3

3.15

3.15.1

3.15.2

3

16-bit advanced control timer (TIM1)

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 half-bridge driver.

e  16-bit up, down and up/down autoreload counter with 16-bit prescaler

¢ 3 independent capture/compare channels (CAPCOM) configurable as input capture,
output compare, PWM generation (edge and center aligned mode) and single pulse
mode output

e 1 additional capture/compare channel which is not connected to an external I/O
e  Synchronization module to control the timer with external signals

e Break input to force timer outputs into a defined state

e 3 complementary outputs with adjustable dead time

e  Encoder mode

e Interrupt capability on various events (capture, compare, overflow, break, trigger)

16-bit general purpose timers (TIM2, TIM3, TIM5)

e  16-bit autoreload (AR) up/down-counter

e  7-bit prescaler adjustable to fixed power of 2 ratios (1...128)

e 2individually configurable capture/compare channels

e PWM mode

e Interrupt capability on various events (capture, compare, overflow, break, trigger)

e  Synchronization with other timers or external signals (external clock, reset, trigger and
enable)

8-bit basic timer (TIM4)

The 8-bit timer consists of an 8-bit up auto-reload counter driven by a programmable
prescaler. This timer is used for timebase generation with interrupt generation on timer
overflow or for DAC trigger generation.

Watchdog timers

The watchdog system is based on two independent timers providing maximum security to
the applications.

Window watchdog timer

The window watchdog (WWDG) 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.

Independent watchdog timer

The independent watchdog peripheral (IWDG) is used to resolve processor malfunctions
due to hardware or software failures.
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3.16

3.17

3171

Note:

3.17.2

Note:
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It is clocked by the internal LS| RC clock source, and thus stays active even in case of a
CPU clock failure.

Beeper

The beeper function outputs a signal on the BEEP pin for sound generation. The signal is in
the range of 1, 2 or 4 kHz.

Communication interfaces

SPI

The serial peripheral interfaces (SPI11 and SPI2) provide half/ full duplex synchronous serial
communication with external devices.

e Maximum speed: 8 Mbit/s (fgysck/2) both for master and slave

e  Full duplex synchronous transfers

e  Simplex synchronous transfers on 2 lines with a possible bidirectional data line
e Master or slave operation - selectable by hardware or software

e Hardware CRC calculation

e Slave/master selection input pin

SPI1 and SPI2 can be served by the DMA1 Controller.

1>C

The I12C bus interface (12C1) provides multi-master capability, and controls all I>C bus-
specific sequencing, protocol, arbitration and timing.

e Master, slave and multi-master capability

e  Standard mode up to 100 kHz and fast speed modes up to 400 kHz.

e  7-bit and 10-bit addressing modes.

e  SMBus 2.0 and PMBus support

e Hardware CRC calculation

I?C1 can be served by the DMA1 Controller.

3
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3.17.3

Note:

3.18

3.19

3

USART

The USART interfaces (USART1, USART2 and USART3) allow full duplex, asynchronous
communications with external devices requiring an industry standard NRZ asynchronous
serial data format. It offers a very wide range of baud rates.

e 1 Mbit/s full duplex SCI

e  SPI1 emulation

e High precision baud rate generator
e  Smartcard emulation

e IrDA SIR encoder decoder

e  Single wire half duplex mode

USART1, USART2 and USART3 can be served by the DMA1 Controller.

USART interfaces are used to implement LIN slave communication, with LIN Break
detection on the framing error flag (FE in USART_SR register) with a value of 0 in the
USART data register (USART_DR).

Infrared (IR) interface

The high-density STM8AL3xXE8x devices contain an infrared interface which is used with an
IR LED for remote control functions. Two timer output compare channels are used to
generate the infrared remote control signals.

Development support

Development tools

Development tools for the STM8 microcontrollers include:
e The STice emulation system offering tracing and code profiling

e  The STVD high-level language debugger including C compiler, assembler and
integrated development environment

e The STVP Flash programming software
The STM8 also comes with starter kits, evaluation boards and low-cost in-circuit
debugging/programming tools.

Single wire data interface (SWIM) and debug module

The debug module with its single wire data interface (SWIM) permits non-intrusive real-time
in-circuit debugging and fast memory programming.

The Single wire interface is used for direct access to the debugging module and memory
programming. The interface is activated in all device operation modes.

The non-intrusive debugging module features a performance close to a full-featured
emulator. Beside memory and peripherals, CPU operation is also monitored in real-time by
means of shadow registers.
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Bootloader

A bootloader is available to reprogram the Flash memory using the USART1, USART2,
USART3 (USARTSs in asynchronous mode), SPI1 or SPI2 interfaces.

3
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Pin description

Figure 3. STM8AL31E8A 80-pin package pinout (without LCD)
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1. Pin 22 is reserved and must be tied to Vpp.

2. The above figure shows the package top view.

Figure 4. STM8SAL3LESA 80-pin package pinout (with LCD)
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1. The above figure shows the package top view.
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Figure 5. STM8AL31E89 64-pin pinout (without LCD)
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1. Pin 18 is reserved and must be tied to Vpp.
2. The above figure shows the package top view.
Figure 6. STM8AL3LES89 64-pin pinout (with LCD)
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The above figure shows the package top view.
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Figure 7. STM8AL31E88 48-pin pinout (without LCD)
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Pin 13 is reserved and must be tied to Vpp.

2. The above figure shows the package top view.

Figure 8. STMSAL3LES8 48-pin pinout (with LCD)
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The above figure shows the package top view.
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Table 4. Legend/abbreviation

Type I=input, O = output, S = power supply
FT: Five-volt tolerant
Level
Output HS = high sink/source (20 mA)
Port and control | Input float = floating, wpu = weak pull-up
configuration Output T = true open drain, OD = open drain, PP = push pull

Bold X (pin state after reset release).

Reset state 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).

Table 5. High-density STM8AL3xE8x pin description

Pin
number Input Output
S =
o 8 s § E §
ol <+ | Pin name g 2 o 2 3 S - Default alternate function
o ©| < Flo | €| 5| 5|9 puly
AN = |52 2 2[8|% 5%
clo| o o 3| £ % S3
J ) | - = -
» <
w| o
I
1| - | - |PHO/LCD SEG 36 NOFTO| X | X | X |HS| X | X [Port HO |LCD segment 36
2 PH1/LCD SEG 37 4 I/O|FT®)| X | X | X |HS| X | X |Port H1 |LCD segment 37
3| - | - |PH2/LCD SEG 38 ©®) I/O|FT®)| X | X | X |HS| X | X |Port H2 |LCD segment 38
4| - | - |PH3/LCD SEG 39 I/O|FT®)| X | X | X |HS| X | X |Port H3 |LCD segment 39
6|2 |2 |NRST/PAT( /0| - | - | X| - |HS| X | X |Reset |PA1
PA2/0SC_IN/ HSE oscillator input /
7 | 3 | 3 |[USART1_TX2/ IO - | X |[X| X |HS| X | X |Port A2 |[USART1 transmit] / [SPI1
[SPI1_MISO] @) master in- slave out] /
HSE oscillator output /
8|4 |4 PA3/02;°’C—OUT/[USA§T7 /0| - | X | X | X |HS| X | X |Port A3 |[USART1 receive}/ [SPI1
_RXJA/spPi1_MOSIJ¢ /
master out/slave inj/
PA4/TIM2_BKIN/ Timer 2 - break input /
[TIM2 ETR](Z) ) /[Timer 2 - trigger] | .
9515 LCD. COMOP/ADCA_IN2 I/O|FT®)| X | X | X |HS| X | X |Port A4 ;/CCEC)) rgoan\rxla?o/r,?og;t.iszut
COMP1_INP : P P
- input
PA5/TIM3_BKIN/ Timer 3 - break input /
[TIM3_ETRJ\?) [Timer 3 - trigger] |
10| 6 [ 6| cp com1@apct Ny|VO|[FT®| X | X | X |HS| X | X |Port A5 (LCD_COM 1/
COM_P1 INP - ADC1 input 1/Comparator 1
- positive input
PAG/ADC1_TRIG/ ADCH1 - trigger / LCD_COM2
11| 7 | 7 |LCD_COM2®)/ADC1_INO/|I/O[FT®)| X | X | X |HS| X | X [Port A6 |/ ADC1 input 0/Comparator
COMP1_INP 1 positive input
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STM8AL31E8x STMBAL3LES8x

Pin description

Table 5. High-density STM8AL3xE8x pin description (continued)

Pin
number Input Output
S =
3 | 8 5 @
. gl 2 8| 5 €9 i

ol ¥ | » Pin name 2| 5 2| o 2 » | Default alternate function

B S| 3 Flo |E| 38|28 a c £

L | = | %] & €| E|l0 & =5

gl o| g 3|3 £ Ss

J | - = e

» <
w
I
PA7/LCD_SEG0®) 5) LCD segment 0 / TIM5

12| 8 | 8 TIM5_ CH VO FTO) X | X | X [HS| X | X |Port A7 | =" """
PBO“)/TIM2_CH1/ Timer 2 - channel 1/LCD
LCD_SEG10©) 5) segment 10 /

393124 ADC1_IN18/ VOFT= X | X | X HS| X} X' Port BO ADC1_IN18/Comparator 1
COMP1_INP positive input
PB1/TIM3_C:—|)1/ Timer 3 - channel 1/ LCD
LCD_SEG110) 5) segment 11/

4032125 ADC1_IN17/ VO FT) X X X HS| X | X [Port B ADC1_IN17/Comparator 1
COMP1_INP positive input
PB2/ TIM2_CH2/ Timer 2 - channel 2/ LCD
LCD_SEG12() 5) segment 12/

411331261 Apc1_IN16/ VOIFT=H X | X | X HS| X} X |Port B2 |14 |N16/Comparator 1
COMP1_INP positive input
PB3/TIM2_ETR/ l’;m;reZm }’:'3998” LCD

42|34 |27 |LCD_SEG130) I/O|FT®)| X | X | X |HS| X | X |Port B3 /Agc1 IN15/Comparator 1
ADC1_IN15/COMP1_INP o= P

positive input
PB4“/SPI1_NSS/ fgg Srzafgﬁ'fﬁ select/
43| 35| - |LCD_SEG14) IO |FTG)| X | X | X |HS| X | X |Port B4 ADCH ﬁ’\” 4/Comparator 1
ADC1_IN14/COMP1_INP 2= P
- - positive input
SPI1 master/slave select /
PB4“)/SPI1_NSS/ LCD segment 14 /
LCD_SEG140) 5) ADC1_IN14/
" |~ [28|aDC1_IN14DAC_ouTy |VO[FTY| X | X X HS| X X Port B4 |0, o Shannel 2
COMP1_INP output/Comparator 1
positive input
PB5/SPI1_SCK/ SPI1 clock / LCD segment
LCD_SEG15®) 5) 15/

44136 - |ADC1_IN13 VOIFT=H X | X | X HS| X} X |Port BS | \nc 4 N13/Comparator 1
COMP1_INP positive input
PB5/SPI1_SCK/ [SPI1 clock] / LCD segment
LCD SEG150) o 15/ADC1_IN13 / DAC

- - |29 ADC1_IN13/DAC_OUT2/ I/O|FTO) X | X | X |HS| X | X |Port B5 g:?n;t/eégm o
COMP1_INP putizomp
positive input

3
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Pin description

STM8AL31E8x STM8AL3LES8xX

Table 5. High-density STM8AL3xE8x pin description (continued)

Pin
number Input Output
S=
3 | 8 5 @
. o > Q| 5 c o .

ol ¢ | ® Pin name g2 |, 2| o S - | Default alternate function

0l © | |l o c| 5| =| 0 -2

gl g =582 288 55

gl gl g ol 3 £ % S3

J | - = e

x L
w o
I
PB6/SPI1_MOSI/ fgg S”;af:;?‘:gs‘/'a"e in/

45| 37 LCD_SEG16®) WO |FTG)| X | X | X |HS| X | X |Port B6 ADCH I?\HZ/Com arator 1

ADC1_IN12/COMP1_INP T P

- - positive input
PB6/SPI1_MOSI/ SPI1 master out/
LCD SEG16®) ) slave in / LCD segment 16 /

-1 - 130 ADC1_IN12/DAC_OUT2/ /O |FT X | X| X |HS| X | X |Port B6 S\E))Et1altl/\lé§rrl]gﬁ;\;oihfnnel
COMP1_INP fputiomp

- positive input
PB7/SPI1_MISO/ fgg sn;af:;ltn1 7S I/ave o

46|38 |31|LCD_SEG17®) NOFTO| X | X | X |HS| X | X |Port B7 ADCH ﬁ\” 1/Comparator 1
ADC1_IN11/COMP1_INP = P

positive input

65| 53 |37 |PCO/I2C1_SDA 110 [FTO) X X T®| - |PortCO |I2C1 data

66| 54 |38 |PC1/12C1_SCL 110 [FT®)| X X T®)| - |Port €1 |12C1 clock

USART1 receive /
PC2/USART1_RX/ LCD segment 22 /

69| 57 |41|LCD_SEG22/ADC1_IN6/ |I/O|FT®)| X | X | X |HS| X | X |Port C2 |ADC1_IN6/Comparator 1

COMP1_INP/VREFINT positive input/Internal
reference voltage output
PC3/USART1_TX/ USART1 transmit /

- | - |42|LCD_SEG230) I/O|FT®)| X | X | X |HS| X | X |Port C3 |LCD segment 23/
ADC1_IN5 ADC1_IN5
PC3/USART1_TX/ USART1 transmit /

LCD SEG233 ) LCD segment 23 /
70|58 | - ADC1_IN5/COMP2_INM/ /O |FT X | X| X |[HS| X | X |PortC3 |ADC1_IN5/ o
Comparator 2 negative input
COMP1_INP . oy
- /Comparator 1 input positive
USART1 synchronous clock
PC4/USART1_CK/ /12C1_SMB / Configurable
12C1_SMB/CCO/ clock output / LCD segment
71|59 |43|LCD_SEG244) WO[FTO| X | X | X |HS| X | X |Port C4 |24 /ADC1_IN4 /
ADC1_IN4/COMP2_INM/ Comparator 2 negative input
COMP1_INP / Comparator 1 positive
input
PC5/0SC32_IN LSE oscillator input / [SPI1
72| 60 |44 |/[SPI1_NSSJ2/ WOFTO| X | X | X |HS| X | X |Port C5 |master/slave select]/
[USART1_TX[@ [USART1 transmit]
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STM8AL31E8x STMBAL3LES8x

Pin description

Table 5. High-density STM8AL3xE8x pin description (continued)

Pin
number Input Output
5=
T ol 8 5 %

. o > Q| 5 c o .
33| Pin name g2, 2| o 3 = | Default alternate function
GElE AR EEIEHEHEE
gl gl g ol 3 £ % S3
g/ a0 3 = -

x L
w o
T
PC6/0SC32_OUT/ .

73| 61 |45 |[sPi1_SCKI/ 10 [FTO)| X | X | X |HS| X | X |Port c6 tz&k‘;ic[ﬂgj\’;?‘;‘f‘;;‘éé ,.[Vse’;”
[USART1_RXJ?)

@) LCD segment 25
PC7/LCD_SEG257 (5) /ADC1_IN3/ Comparator
74|62 | - |ADC1_IN3/COMP2_INM/ [I/O[FT® X | X | X [HS| X | X |Port C7 S
COMP1 INP negative input / Comparator
- 1 positive input
LCD segment 25
PC7/LCD_SEG250) /ADC1_IN3/ USART3
ADC1_IN3/USART3_CK/ synchronous clock/
- - |4 = - I/O|FTO)| X | X | X [HS| X | X |Port C7
6lcomP2 INM/ /o S ort C7 | ~omparator 2 negative input
COMP1_INP / Comparator 1 positive
input
Timer 3 - channel 2/
PDO/TIM3_CH2/ ;
JADC1 TRTIG](Z)/ [ADC1_Trigger] / LCD
29|25 |20 " o7 S 576, WOFTO| X | X | X |HS| X | X |Port DO |segment 7 / ADC1_IN22 /
vl Comparator 2 positive input
ADC1_IN22/COMP2_INP 5
PD1/TIM3_ETR/ Timer 3 - trigger /
LCD_com3®) 5) LCD_COM3/ADC1_IN21/
30|26 |21 ADC1_IN21/COMP1_INP/ VOFT™ X | X | X |HS| X} X |Port D1 comparator 1 positive input/
COMP2_INP comparator 2 positive input
PD2/TIMA CH1 Timer 1 - channel 1 /LCD
31|27 [22|/LCD_SEG8®) WO |FT®)| X | X | X [Hs| X | X |Port D2 [S29ment8/
ADC1 IN20/COMP1 INP ADC1_IN20/Comparator 1
- - positive input
PD3/ TIM1_ETR/ Timer 1 - trigger / LCD
LCD_SEG9(3)/ (5) segment 9/

32\28 23 ADC1_IN19/ VO FT) X X X HS| X | X [Port D3 ADC1_IN19/Comparator 1
COMP1_INP positive input
PD4/TIM1_CH2 Timer 1 - channel 2/ LCD
/LCD_SEG1803) 5) segment 18/

571451 - |aDcT INT0/ VOIFT™H X | X | X IHS| X} X |Port D4 14" iN10/Comparator 1
COMP1_INP positive input
PD4/TIM1 CH2 Timer 1 - channel 2/LCD

~1a(3) segment 18 /

-1 - 133 fbl\_gc?fslﬁ?(:/%m/z MISO/ I/O|FT®)| X | X | X |HS| X | X |Port D4 |ADC1_IN10/SPI2 master
COMP1 INP — in/slave out/Comparator 1
- positive input

3
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Pin description

STM8AL31E8x STM8AL3LES8xX

Table 5. High-density STM8AL3xE8x pin description (continued)

Pin

number Input Output
5=
3 | 8 5 @
. gl 2 =] €2 i
ol ¥ | » Pin name 2| 5 2| o 2 » | Default alternate function
g E E Fle | £ HE 2lalal &
Gl G| o E 3| £ % o|a g )
g/ a0 3 = -
x L
w o
T
PD5/TIM1_CIEI?; Timer 1 - channel 3/LCD
/LCD_SEG19 3) (5) segment 19/
58| 46 ADC1_IN9/ VOIFT™] X | X X |HS| X| X |Port DS ADC1_IN9/Comparator 1
COMP1_INP positive input
Timer 1 - channel 3/LCD
Z%SE;TISNS@%F(I% / segment 19 / ADC1_IN9/
- | - 134apct INo/sPi2 Mosy | 7O FTO) X | X | X |HS| X | X |Port D5 |SPI2 master out/slave
COMP1 INP in/Comparator 1 positive
— input
Timer 1 - break input / LCD
;DL%?)/TISI\QC,T?(I)((%\; segment 20 / ADC1_IN8 /
59| 47 ADCT INSRTC CALIB, | /@ FTO)| X | X | X |HS| X | X |Port D6 |RTC calibration/Comparator
COMP1 INP/VREFINT 1 positive input/Internal
- reference voltage output
Timer 1 - break input / LCD
Z%%Tlswgé%((y)\; segment 20 / ADC1_IN8 /
- | - |35|ADCT IN8IRTC_CALIBI |1O[FT®)| X | X | X |HS| X | X |Port Dg |RTC calibration/SPi2
SPI2 SCK/COMP1 INP/ clock/Comparator 1 positive
VREFINT - input/Internal reference
voltage output
Timer 1 - inverted channel 1/
PD7/TIM1_CH1N LCD segment 21/
/LCD_SEG21@) 5) ADC1_IN7 /RTC
60|48 - ADC1_IN7/RTC_ALARM/ VOFT™) X | X | X |HS| X} X' |Port D7 alarm/Comparator 1 positive
COMP1_INP/VREFINT input/Internal reference
voltage output
Timer 1 - inverted channel 1/
PD7/TIM1_CH1N LCD segment 21/
/LCD_SEG21@) ADC1_IN7 / RTC alarm
- | - |36|ADC1_IN7/RTC_ALARM/ |[I/O|FT®)| X | X | X [HS| X | X |Port D7 |/SPI2 master/slave
SPI2_NSS/COMP1_INP/V select/Comparator 1 positive
REFINT input/Internal reference
voltage output
PG4/LCD_SEG32/ (5) LCD segment 32 / SPI2
611491 - SPI2_NSS VO FTH) X} X X HS| X | X |Port G4 master/slave select
PG5/LCD_SEG33/ (5) LCD segment 33 / SPI2
62|50 | - SPI2_SCK I/O|FT®)| X | X | X [HS| X | X |Port G5 clock
PG6/LCD_SEG34/ (5) LCD segment 34 / SPI2
63|51 - SPI2_MOSI VOFT=H X | X XAHS| X X \Port G6 | 1 ier out- slave in
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STM8AL31E8x STMBAL3LES8x

Pin description

Table 5. High-density STM8AL3xE8x pin description (continued)

Pin
number Input Output
S =
3 | 8 5 @
. gl 2 8| 5 €9 i
ol ¥ | » Pin name 2| 5 2| o 2 » | Default alternate function
o ©| < |l o S| 3| 5| 2 Q
AN = |5/ 8 2288 §%
gl gl g ] 3| £ % S3
J | - = e
» <
w o
I
PG7/LCD_SEG35/ (5) LCD segment 35/ SPI2
64\52 - SPI2_MISO VOFT™ X | X | XAHS| X} X \Port G7 | ier in- slave out
PEO/LCD_SEG10) 5) LCD segment 1 /Timer 5
23] - | - TIM5_ CH? VO FT®) X | X | X |HS| X | X |PortE0 | =" """
PEO/LCD_SEG1®) 5) LCD segment 1 /Timer 5
| 19]14 TIM5_CH2/RTC_TAMP1 VOIFT™ X | X | X |HS| X} X' |Port EO channel 2 / RTC tamper 1
PE1/TIM1_CH2N (5) Timer 1 - inverted channel 2
24| - | - JLCD._ SEG2®) /O |FTO) X | X | X [HS| X | X |Port E1 /LCD segment 2
PE1/TIM1_CH2N Timer 1 - inverted channel 2
- | 20 |15|/LCD_SEG2() I/O|FT®)| X | X | X |HS| X | X |Port E1 |/LCD segment 2/
RTC_TAMP2 RTC tamper 2
PE2/TIM1_CH3N (5) Timer 1 - inverted channel 3
25| - | - JLOD_ SEG3®) /O |FTO) X | X | X |HS| X | X |Port E2 /LCD segment 3
PE2/TIM1_CH3N Timer 1 - inverted channel 3
- |21 |16|/LCD_SEG3®) WO |FT®)| X | X | X |HS| X | X |Port E2 |/ LCD segment 3/
RTC_TAMP3 RTC tamper 3
26| - | - |PE3/LCD_SEG4() I/O|FT®)| X | X | X |HS| X | X |Port E3 |LCD segment 4
PE3/LCD_SEG4®) 5) LCD segment 4/
|2\ USART2_RX VOIFTEH X X X [ HS| X | X PortE3 )55 receive
PE4/LCD_SEG5®) 5) LCD segment 5/
27| - | - DAC_TRIG I/O|FT®)| X | X | X |HS| X | X |Port E4 DAC 1 trigger
LCD segment 5/
PE4/LCD_SEG5® 5) :
- (23|18 DAC_TRIG2/USART2 TX VO |FT®) X | X | X |HS| X | X |Port E4 |DAC 2 trigger/
USART2 transmit
PES/LCD—SEGG(S)/ ;\(E:)I?NS eﬁ\lrg?’:?égr; arator 1
28| - | - |ADC1_IN23/COMP1_INP/[I/O[FT®)| X | X | X [HS| X | X |Port E5 el P
positive input/Comparator 2
COMP2_INP L
- positive input
@) LCD segment 6 /
Zggl{clll:\)lﬁi;f:%6Ml3/1 INP/ ADC1_IN23/ Comparator 1
- 12419 -~ - WOFTO| X | X | X |HS| X | X |Port E5 |positive input/ Comparator 2
COMP2_INP/ ositive input/USART2
USART2_CK p p
- synchronous clock
PE6/LCD_SEG26)/ LCD segment 26 /PVD_IN
- | - |47|PVD_IN/TIM5_BKIN/ IO|FT®)| X | X | X |HS| X | X |Port E6 |/TIM5 break input/ USART3
USART3_TX transmit

3
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Pin description

STM8AL31E8x STM8AL3LES8xX

Table 5. High-density STM8AL3xE8x pin description (continued)

Pin
number Input Output
S=
3 | 8 5 @
. o > Q| 5 c o .

ol ¢ | ® Pin name g2 |, 2| o S - | Default alternate function

o ©| < Flo | €| sl 5| o T

gl g =582 288 55

gl gl g ol 3 £ % S3

J | - = e

x L
w o
I
PE6/LCD_SEG26() 5) LCD segment 26 /PVD_IN

75163 | - |pyp INTIM5_BKIN VO FT) X X X HS| X | X [POrtB6 | s break input
PE7/LED_SEG27/ (5) LCD segment 27/

76|64 | - TIM5_ETR /O |FT X | X | X |HS| X | X |Port E7 TIMS5 trigger
PE7/LED_SEG27/ .

| - |48 |TIM5_ETR/ o |FT®)| X | x | X |Hs| X | X |Port E7 Lgrl?us,se/glr?n%trezzéngm trig-
USART3_RX 9

RTC tamper 1 output
771 - | - Q%ZTﬁggé'\g_m’g CHA1 VOIFT®| X | X | X [HS| X | X |Port10 | [SPI2 master/slave select]
[ — M - [TIM3 channel 1]
_ | _ |[PN/RTC_TAMP2/ (5) RTC tamper 2 output
78 [SPI2_SCK] /O |FT X | X| X |HS| X | X |Portl1 [SPI2 clock]
_ | _ |PI2/RTC_TAMP3/ (5) RTC tamper 3 output
9 [SPI2_MOSI] VOFT™I X | X X HS| X} X |Port 12 [SPI2 master out- slave in]
TIM5 Channel 1
PI3/TIM5_CH1/

80| - | - — IO |FT®)| X | X | X [HS| X | X |PortI3 | [SPI2 master in- slave out]
[SPI2_MISO}/[TIM3_CHZ] [TIM3 channel 2]
PFO/ADC1_IN24/

- - 132 DAC_OUT1 10| - | X | X | X |HS| X | X |Port FO | ADC1_IN24 / DAC 1 output
PFO/ADC1_IN24/ ADC1_IN24 /

- 39| - IDAC_OUT1 /0] - | X | X | X [HS| X | X |Port FO | DAC 1 output/
[USART3_TX] [USARTS3 transmit]
PFO/ADC1_IN24
DAOC/ OUT1/ / ADC1_IN24 / DAC 1 output/

49| - | - s 10| - | X | X | X |HS| X | X |Port FO | [USART3 transmit]
{)U]SART‘?— TXY[SPI1_MIS [SPI1 master in- slave out]
PF1/ADC1_IN25/ ADC1_IN25/
DAC_OUT2/ DAC channel 2 output/

50| - |- [USART3_RXJ/ VOl - | X | X | XHHS| X | X |Port F1 [USART3 receive]
[SPI1_MOSI] [SPI1 master out- slave in]
PF1/ADC1_IN25/ ADC1_IN25/

- 140 | - [DAC_OUT2/ 10| - | X | X | X |HS| X | X |Port F1 | DAC channel 2 output/
[USART3_RX] [USART3 receive]
PF2/ADC1_IN26/ ADC1_IN26

51| - | - [[SPI1_SCKJ/ /10| - | X | X | X |HS| X | X |PortF2 | [SPI1 clock]
[USART3_SCK] [USART3 clock]
PF3/ADC1_IN27/ ADC1_IN26

52| - | - |isPI1_NSS] VOI - | X | X | XIHS| X | X IPort F3 | opy1 1aster/slave select]
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STM8AL31E8x STMBAL3LES8x

Pin description

Table 5. High-density STM8AL3xE8x pin description (continued)

Pin
number Input Output
S =
T < 8 5 9
. o > Q| 5 c o .
ol <+ | o Pin name I o 3| o s = Default alternate function
(=
© o3 Flo | £| 35|28 ala|l =&
i = |%/8 £/ 288 S5
gl gl g ] 3| £ = S3
J | - = e
» <
w
I
53|41 | - |PF4/LCD_COM4 I/O|FT®)| X | X | X |HS| X | X |Port F4 |LCD COM4
54| 42 PF5/LCD_COM5 I/O|FT®)| X | X | X |HS| X | X |Port F5 |LCD COMS5
55|43 | - |PF6/LCD_COM6 I/O|FT®)| X | X | X |HS| X | X |Port F6 |LCD COM6
56| 44 | - |PF7/LCD_COM7 I/O|FT®)| X | X | X |HS| X | X |Port F7 | LCD COM7
22|18 |13 |vLcD™ S| - -1 -1-1-1-1- |LCDbooster external capacitor
15| 11 {10 |Vpp1 - -|-1-1-1]-1- |Digital power supply
14110 | - [Vssq - - =!-1-1-1-1- |/Oground
16|12 | 11 (Vppa S| - -1 -1-1-1-1- |Analog supply voltage
ADC1 and DAC1/2 positive voltage
17| 13 | 12|VRer+/VREF+_DAC S|l = =|-1-1-1|"1|"|reference P g
PGO/LCD SEG LCD segment 28/
18|14 | - |28)USART3_RX/ NO[FTO| X | X | X |HS| X | X |Port GO | USART3 receive /
[TIM2_BKIN] [Timer 2 - break input]
PG1/LCD SEG LCD segment 29/
1915 | - [29@)/USART3_TX/ /O FT®) X | X | X |HS| X | X |Port G1 | USART3 transmit /
[TIM3_BKIN] [Timer 3 -break input]
3) LCD segment 30/
20|16 | - [PG2LCD_SEG 30 1y51e76)| x | x | X |HS| X | X |Port G2 | USART 3 synchronous
USART3_CK
clock
PG3/LCD SEG 31 ) 5) LCD segment 31/
21|17 - [TIM3_ETR] NOFTO| X | X | X |HS| X | X |Port G3 [Timer 3 - trigger]
33| - | - |PH4/USART2_RX /O |FT®) X | X | X [HS| X | X |PortH4 | USART2 receive
34| - | - |PH5/USART2_TX /O |FT®) X | X | X [HS| X | X |Port H5 | USART2 transmit
PH6/USART2_CK/ (5) USART2 synchronous
35 - | - ITimM5_cHA1 VOIFT™I X X X HS | X X [Port HE | o1/ Timer 5 - channel 1
36| - | - |PH7/TIM5_CH2 I/O|FT®) X | X | X |HS| X | X |Port H7 | Timer 5 - channel 2
I/O ground / Analog ground voltage /
| - |9 [Vss/VssaVRrer- St -1~ |"1|" |soc negative voltage reference
) ) | | _| _| _ | _ |Analogground voltage /
1319 VssaVRer- S ADC1 negative voltage reference
37129 | - |Vpps - -1 -|=-1-1-1- |IOssupplyvoltage
38|30 | - |Vsss S| - |-1-1]-1-1]-1]- |lOsground voltage
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Pin description STM8AL31E8x STMSAL3LE8x

Table 5. High-density STM8AL3xE8x pin description (continued)

Pin
number Input Output
S =
ol © =| 8 g9
. o 5 Q| 5 c9 .
ol ¥ | » Pin name 2| 5 2| o 2 » | Default alternate function
2 &g "2 15 822 g 58
Ll = |8 ¢ E|E|lo|a| S &
olo|C ] £z S3
i | s | L= €| 2
w o
T
[USA]I(?ZP synchronous
(8) 2) clock]*“’ / SWIM input and
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At power-up, the PA1/NRST pin is a reset input pin with pull-up. To be used as a general purpose pin (PA1), it can be
configured only as output open-drain or push-pull, not as a general purpose input. Refer to Section Configuring NRST/PA1
pin as general purpose output in STM8L051/L052 Value Line, STM8L151/L152, STM8L162, STM8AL31, STM8AL3L MCU
lines reference manual (RM0031).

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

Available onSTM8AL3LE8xdevices only.
A pull-up is applied to PBO and PB4 during the reset phase. These two pins are input floating after reset release.
In the 5V tolerant I/Os, the protection diode to Vpp is not implemented.

In the open-drain output column, ‘T’ defines a true open-drain 1/O (P-buffer, weak pull-up and protection diode to Vpp are
not implemented).

Available on STM8AL3LES8Xx devices only. On STM8AL31E8x devices it is reserved and must be tied to Vpp.
The PAO pin is in input pull-up during the reset phase and after reset release.
High Sink LED driver capability available on PAO.

Note: The slope control of all GPIO pins, except true open drain pins, are programmable. By
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default the slope control is limited to 2 MHz.

System configuration options

As shown in Table 5: High-density STM8AL3XE8Xx pin description, some alternate functions
can be remapped on different I/O ports by programming one of the two remapping registers
described in the “Routing interface (RI) and system configuration controller” section in
STMB8L051/L052 Value Line, STM8L151/L152, STM8L162, STM8AL31, STM8AL3L MCU
lines reference manual (RM0031).
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Memory and register map

5 Memory and register map

5.1

Memory mapping

The memory map is shown in Figure 9.

Figure 9. Memory map

0x000000

0x00 OFFF
0x00 1000

0x00 17FF
0x00 1800

0x00 47FF
0x004800

0x00 48FF
0x004900

0x004909

0x00 57FF
0x005800

0x00 5FFF
0x006000

0x00 67FF
0x006800

0x00 7EFF
0x00 7F00

0x00 7FFF
0x008000

0x00 807F
0x008080

0x01 7FFF

RAM (4 Kbytes)
including
stack (513 bytes)

Data EEPROM
(2 Kbytes)

Reserved

Option bytes

Reserved

VREFINT_Factory CONV

TS Factory CONV_V125

Reserved

Unique ID

Reserved

GPIO and peripheral registers

Reserved

Boot ROM
(2 Kbytes)

Reserved

CPU/SWIM/Debug/ITC
registers

High-density
Flash program memory
(64 Kbytes)

0x00 5000
0x00 5050
0x00 5070
0x00 509D
0x00 50A0
0x00 50A6
0x00 50B0
0x00 50B2
0x00 50C0O
0x00 50D3
0x00 50E0
0x00 50F0
0x00 5140
0x00 5200
0x00 5210
0x00 5230
0x00 5250
0x00 5280
0x00 52B0
0x00 52E0
0x00 52FF
0x00 5300
0x00 5340
0x00 5380
0x00 53C0
0x00 53D0
0x00 53E0
0x00 53F0
0x00 5400
0x00 5430
0x00 5440
0x00 5444

GPIO ports

Flash

DMA1

SYSCFG

ITC-EXTI

WFE

RST

PWR

CLK

WWDG

IWDG

BEEP

RTC

SPI1

12C1

USART1

TIM2

TIM3

TIM1

TIM4

IRTIM

TIMS5

ADC1

DAC

SPI2

AES

USART2

USART3

LCD

RI

COMP

MS37466V1

1. Refer to Table 9 for an overview of hardware register mapping, to Table 8 for details on I/O port hardware
registers, and to Table 10 for information on CPU/SWIM/debug module controller registers.
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Table 6. Flash and RAM boundary addresses

Memory area Size Start address End address
RAM 4 Kbyte 0x00 0000 0x00 OFFF
Flash program memory 64 Kbyte 0x00 8000 0x01 7FFF

5.2 Register map

Table 7. Factory conversion registers

Address Block Register label Register name Reset

status

0x00 4910 - | VREFINT Factory cony() | Internal reference voltage factory 0XXX
- - conversion

0x00 4911 - TS_Factory_CONV_V125(2) Temperature sensor output voltage 0xXX

1. The VREFINT_Factory CONV byte represents the 8 LSB of the result of the VREFINT 12-bit ADC conversion performed in
factory. The 2 MSB have a fixed value: 0x6.

2. The TS_Factory CONV_V125 byte represents the 8 LSB of the result of the V125 12-bit ADC conversion performed in
factory. The 2 MSB have a fixed value: 0x3.

Table 8. 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
0x00 5002 Port A PA_DDR Port A data direction register 0x00
0x00 5003 PA_CR1 Port A control register 1 0x01
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 0xXX
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

3
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STM8AL31E8x STMBAL3LES8x

Memory and register map

Table 8. I1/0 port hardware register map (continued)

Address Block Register label Register name ;gfj;
0x00 500F PD_ODR Port D data output latch register 0x00
0x00 5010 PD_IDR Port D input pin value register 0xXX
0x00 5011 Port D PD_DDR Port D data direction register 0x00
0x00 5012 PD_CR1 Port D control register 1 0x00
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 0xXX
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
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
0x00 501E PG_ODR Port F 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 0xXX
0x00 502A Port | PI_DDR Port | data direction register 0x00
0x00 502B Pl_CR1 Port | control register 1 0x00
0x00 502C Pl_CR2 Port | control register 2 0x00
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STM8AL31E8x STM8AL3LES8X

Table 9. General hardware register map

Address Block Register label Register name Reset status
0x00 502E
to Reserved area (44 byte)
0x00 5049
0x00 5050 FLASH_CR1 Flash control register 1 0x00
0x00 5051 FLASH_CR2 Flash control register 2 0x00
0x00 5052 FLASH PUKR Flash program memory unprotection key 0x00
Flash register
0x00 5053 FLASH DUKR Data EEPROM unprotection key register 0x00
0x00 5054 FLASH IAPSR Flash m-applncahon.programmlng status 0x00
- register
0x00 5055
to Reserved area (27 byte)
0x00 506F
0x00 5070 DMA1_GCSR DMA1 global conflguratlon & status OXEC
DMA1 register
0x00 5071 DMA1_GIR1 DMA1 global interrupt register 1 0x00
0x00 5072 to
0x00 5074 Reserved area (3 byte)
0x00 5075 DMA1_COCR DMA1 channel 0 configuration register 0x00
0x00 5076 DMA1_COSPR DMA1 channel 0 status & priority register 0x00
0x00 5077 DMA1 CONDTR DMA1 number of data to transfer register 0x00
- (channel 0)
0x00 5078 DMA1 COPARH DMA1 peripheral address high register 0x52
- (channel 0)
DMA1 ; ;
0x00 5079 DMA1_COPARL DMAA1 peripheral address low register 0x00
(channel 0)
0x00 507A Reserved area (1 byte)
0x00 507B DMA1 COMOARH DMA1 memory 0 address high register 0x00
- (channel 0)
0x00 507C DMA1_COMOARL DMA1 memory 0 address low register 0x00
(channel 0)
0x00 507D to
0x00 507E Reserved area (2 byte)
0x00 507F DMA1_C1CR DMA1 channel 1 configuration register 0x00
0x00 5080 DMA1_C1SPR DMA1 channel 1 status & priority register 0x00
0x00 5081 DMA1_C1NDTR DMA1 number (c::fhc;e:]tsetﬁt;ansfer register 0x00
DMA1
0x00 5082 DMA1_C1PARH DMA1 peripheral address high register 0x52
(channel 1)
0x00 5083 DMA1 C1PARL DMAA1 peripheral address low register 0x00
- (channel 1)
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Table 9. General hardware register map (continued)
Address Block Register label Register name Reset status
0x00 5084 Reserved area (1 byte)
0x00 5085 DMA1 C1MOARH DMA1 memory 0 address high register 0x00
- (channel 1)
DMA1 -
0x00 5086 DMA1_C1MOARL DMA1 memory 0 address low register 0x00
(channel 1)
0x00 5087
0x00 5088 Reserved area (2 byte)
0x00 5089 DMA1_C2CR DMA1 channel 2 configuration register 0x00
0x00 508A DMA1_C2SPR DMA1 channel 2 status & priority register 0x00
0x00 508B DMA1_C2NDTR DMA1 number of data to transfer register 0x00
(channel 2)
0x00 508C DMA1_C2PARH DMA1 peripheral address high register 0x52
(channel 2)
DMA1 ; ;
0x00 508D DMA1 C2PARL DMAA1 peripheral address low register 0x00
- (channel 2)
0x00 508E Reserved area (1 byte)
0x00 508F DMA1_C2MOARH DMA1 memory 0 address high register 0x00
(channel 2)
0x00 5090 DMA1_C2MOARL DMA1 memory 0 address low register 0x00
(channel 2)
0x00 5091
0x00 5092 Reserved area (2 byte)
0x00 5093 DMA1_C3CR DMA1 channel 3 configuration register 0x00
0x00 5094 DMA1_C3SPR DMA1 channel 3 status & priority register 0x00
0x00 5095 DMA1_C3NDTR DMA1 number of data to transfer register 0x00
(channel 3)
DMA1_C3PARH_ DMA1 peripheral address high register
0x00 5096 C3M1ARH (channel 3) 0x40
DMAA1 DMA1_C3PARL_ DMAA1 peripheral address low register
0x00 5097 C3M1ARL (channel 3) 0x00
0x00 5098 DMA_C3MOEAR | DMA channel 3 memory O extended 0x00
address register
0x00 5099 DMA1_C3MOARH DMA1 memory 0 address high register 0x00
(channel 3)
0x00 509A DMA1_C3MOARL DMA1 memory 0 address low register 0x00
(channel 3)
0x00 509B to
0x00 509C Reserved area (3 byte)
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STM8AL31E8x STM8AL3LES8X

Table 9. General hardware register map (continued)

Address Block Register label Register name Reset status
0x00 509D SYSCFG_RMPCR3 Remapping register 3 0x00
0x00 509E SYSCFG | SYSCFG_RMPCR1 Remapping register 1 0x00
0x00 509F SYSCFG_RMPCR2 Remapping register 2 0x00
0x00 50A0 EXTI_CR1 External interrupt control register 1 0x00
0x00 50A1 EXTI_CR2 External interrupt control register 2 0x00
0x00 50A2 TG - EXTI EXTI_CR3 External interrupt control register 3 0x00
0x00 50A3 EXTI_SR1 External interrupt status register 1 0x00
0x00 50A4 EXTI_SR2 External interrupt status register 2 0x00
0x00 50A5 EXTI_CONF1 External interrupt port select register 1 0x00
0x00 50A6 WFE_CR1 WEFE control register 1 0x00
0x00 50A7 WFE_CR2 WFE control register 2 0x00
0x00 50A8 WFE WFE_CR3 WFE control register 3 0x00
0x00 50A9 WFE_CR4 WFE control register 4 0x00
0x00 50AA EXTI_CR4 External interrupt control register 4 0x00
0x00 50AB e -BXTl EXTI_CONF2 External interrupt port select register 2 0x00
0x00 50A9

to Reserved area (7 byte)

0x00 50AF

0x00 50B0 RST_CR Reset control register 0x00
0x00 50B1 RST RST_SR Reset status register 0x01
0x00 50B2 PWR_CSR1 Power control and status register 1 0x00
0x00 50B3 PR PWR_CSR2 Power control and status register 2 0x00
0x00 50B4

to Reserved area (12 byte)

0x00 50BF

0x00 50C0 CLK_CKDIVR Clock master divider register 0x03
0x00 50C1 CLK_CRTCR Clock RTC register oxoo(M
0x00 50C2 CLK_ICKCR Internal clock control register 0x11
0x00 50C3 CLK_PCKENR1 Peripheral clock gating register 1 0x00
0x00 50C4 CLK_PCKENR2 Peripheral clock gating register 2 0x00
0x00 50C5 cL CLK_CCOR Configurable clock control register 0x00
0x00 50C6 CLK_ECKCR External clock control register 0x00
0x00 50C7 CLK_SCSR System clock status register 0x01
0x00 50C8 CLK_SWR System clock switch register 0x01
0x00 50C9 CLK_SWCR Clock switch control register 0xX0
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Table 9. General hardware register map (continued)

Address Block Register label Register name Reset status
0x00 50CA CLK_CSSR Clock security system register 0x00
0x00 50CB CLK_CBEEPR Clock BEEP register 0x00
0x00 50CC CLK_HSICALR HSI calibration register 0xXX
0x00 50CD CLK CLK_HSITRIMR HSI clock calibration trimming register 0x00
0x00 50CE CLK_HSIUNLCKR HSI unlock register 0x00
0x00 50CF CLK_REGCSR Main regulator control status register | Obxx11 100X
0x00 50D0 CLK_PCKENR3 Peripheral clock gating register 3 0x00
0x00 50D1

to Reserved area (2 byte)
0x00 50D2
0x00 50D3 WWDG_CR WWDG control register Ox7F
WWDG
0x00 50D4 WWDG_WR WWDR window register Ox7F
0x00 50D5
to Reserved area (11 byte)

00 50DF
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 Reserved area (13 byte)
0x00 50EF
0x00 50F0 BEEP_CSR1 ‘ BEEP control/status register 1 0x00
8§88 ggg BEEP Reserved area (2 byte)
0x00 50F3 BEEP_CSR2 ‘ BEEP control/status register 2 Ox1F
tc())())()(()(())osg f ;F Reserved area (76 byte)
0x00 5140 RTC_TR1 Time register 1 0x00
0x00 5141 RTC RTC_TR2 Time register 2 0x00
0x00 5142 RTC_TR3 Time register 3 0x00
0x00 5143 Reserved area (1 byte)
0x00 5144 RTC_DR1 Date register 1 0x01
0x00 5145 RTC RTC_DR2 Date register 2 0x21
0x00 5146 RTC_DR3 Date register 3 0x00
0x00 5147 Reserved area (1 byte)
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Table 9. General hardware register map (continued)

Address Block Register label Register name Reset status
0x00 5148 RTC_CR1 Control register 1 0x00(")
0x00 5149 RTC_CR2 Control register 2 0x00(")
0x00 514A RTC_CR3 Control register 3 oxoo(M
0x00 514B RTC Reserved area (1 byte)
0x00 514C RTC_ISR1 Initialization and status register 1 0x01
0x00 514D RTC_ISR2 Initialization and Status register 2 0x00
81((33 glj‘é Reserved area (2 byte)
0x00 5150 RTC_SPRERH Synchronous prescaler register high 0x00(")
0x00 5151 RTC RTC_SPRERL Synchronous prescaler register low oxFF(M
0x00 5152 RTC_APRER Asynchronous prescaler register ox7F("
0x00 5153 Reserved area (1 byte)
0x00 5154 RTC_WUTRH Wakeup timer register high oxFF(
0x00 5155 RTC RTC_WUTRL Wakeup timer register low oxFF(M
0x00 5156 Reserved area (1 byte)
0x00 5157 RTC_SSRL Subsecond register low 0x00
0x00 5158 RTC_SSRH Subsecond register high 0x00
0x00 5159 RTC_WPR Write protection register 0x00
0x00 5158 RTC_SSRH Subsecond register high 0x00
0x00 5159 RTC_WPR Write protection register 0x00
0x00 515A RTC RTC_SHIFTRH Shift register high 0x00
0x00 515B RTC_SHIFTRL Shift register low 0x00
0x00 515C RTC_ALRMART1 Alarm A register 1 ox00("
0x00 515D RTC_ALRMAR2 Alarm A register 2 ox00("
0x00 515E RTC_ALRMAR3 Alarm A register 3 ox00("
0x00 515F RTC_ALRMAR4 Alarm A register 4 oxoo™

0)82805;?2;0 Reserved area (4 byte)
0x00 5164 RTC_ALRMASSRH Alarm A subsecond register high 0x00(")
0x00 5165 RTC RTC_ALRMASSRL Alarm A subsecond register low 0x00("
0x00 5166 RTC_ALRMASSMS Alarm A masking register 0x00(")

KR

0x00 5167 to
0x00 5169

Reserved area (3 byte)
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Table 9. General hardware register map (continued)

Address Block Register label Register name Reset status
0x00 516A RTC_CALRH Calibration register high 0x00(")
0x00 516B RTC_CALRL Calibration register low 0x00(")
0x00 516C RTC RTC_TCR1 Tamper control register 1 0x00(")
0x00 516D RTC_TCR2 Tamper control register 2 ox00("

0x00 ST6E to Reserved area
0x00 518A

0x00 5190 CSSLSE CSSLSE_CSR CSS on LSE control and status register oxoo(™

0x00 519A to Reserved area
0x00 51FF

0x00 5200 SPI1_CR1 SPI1 control register 1 0x00
0x00 5201 SPI1_CR2 SPI1 control register 2 0x00
0x00 5202 SPI1_ICR SPI1 interrupt control register 0x00
0x00 5203 SPI1_SR SPI1 status register 0x02
0x00 5204 SPI1 SPI1_DR SPI1 data register 0x00
0x00 5205 SPI1_CRCPR SPI1 CRC polynomial register 0x07
0x00 5206 SPI1_RXCRCR SPI1 Rx CRC register 0x00
0x00 5207 SPI1_TXCRCR SPI1 Tx CRC register 0x00
0x00 5208

to Reserved area (8 byte)
0x00 520F

0x00 5210 12C1_CR1 12C1 control register 1 0x00
0x00 5211 12C1_CR2 I2C1 control register 2 0x00
0x00 5212 I2C1_FREQR I12C1 frequency register 0x00
0x00 5213 12C1_OARL I2C1 own address register low 0x00
0x00 5214 [2C1_OARH 12C1 own address register high 0x00
0x00 5215 12C1_OARH 12C1 own address register for dual mode 0x00
0x00 5216 12C1_DR I12C1 data register 0x00
0x00 5217 12C1 12C1_SR1 12C1 status register 1 0x00
0x00 5218 12C1_SR2 12C1 status register 2 0x00
0x00 5219 12C1_SR3 12C1 status register 3 0x0X
0x00 521A I2C1_ITR 12C1 interrupt control register 0x00
0x00 521B 12C1_CCRL I12C1 clock control register low 0x00
0x00 521C 12C1_CCRH 12C1 clock control register high 0x00
0x00 521D I2C1_TRISER I12C1 TRISE register 0x02
0x00 521E 12C1_PECR 12C1 packet error checking register 0x00
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Table 9. General hardware register map (continued)

Address Block Register label Register name Reset status
0x00 521F
to Reserved area (17 byte)

0x00 522F

0x00 5230 USART1_SR USART1 status register 0xCO
0x00 5231 USART1_DR USART1 data register 0xXX
0x00 5232 USART1_BRR1 USART1 baud rate register 1 0x00
0x00 5233 USART1_BRR2 USART1 baud rate register 2 0x00
0x00 5234 USART1_CR1 USART1 control register 1 0x00
0x00 5235 USART1 USART1_CR2 USART1 control register 2 0x00
0x00 5236 USART1_CR3 USART1 control register 3 0x00
0x00 5237 USART1_CR4 USART1 control register 4 0x00
0x00 5238 USART1_CR5 USART1 control register 5 0x00
0x00 5239 USART1_GTR USART1 guard time register 0x00
0x00 523A USART1_PSCR USART1 prescaler register 0x00
0x00 523B

to Reserved area (21 byte)

0x00 524F

0x00 5250 TIM2_CR1 TIM2 control register 1 0x00
0x00 5251 TIM2_CR2 TIM2 control register 2 0x00
0x00 5252 TIM2_SMCR TIM2 Slave mode control register 0x00
0x00 5253 TIM2_ETR TIM2 external trigger register 0x00
0x00 5254 TIM2_DER TIM2 DMA1 request enable register 0x00
0x00 5255 TIM2_IER TIMZ2 interrupt enable register 0x00
0x00 5256 TIM2_SR1 TIM2 status register 1 0x00
0x00 5257 TIM2_SR2 TIM2 status register 2 0x00
0x00 5258 TIM2_EGR TIM2 event generation register 0x00
0x00 5259 TiM2 TIM2_CCMR1 TIM2 capture/compare mode register 1 0x00
0x00 525A TIM2_CCMR2 TIM2 capture/compare mode register 2 0x00
0x00 525B TIM2_CCER1 TIM2 capture/compare enable register 1 0x00
0x00 525C TIM2_CNTRH TIM2 counter high 0x00
0x00 525D TIM2_CNTRL TIM2 counter low 0x00
0x00 525E TIM2_PSCR TIM2 prescaler register 0x00
0x