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STM8L151x4, STM8L151x6,
STM8L152x4, STM8L152x6

8-bit ultralow power MCU, up to 32 KB Flash, 1 KB Data EEPROM,
RTC, LCD, timers, USART, 12C, SPI, ADC, DAC, comparators

Features

August 2013

Operating conditions

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

— Temp. range: - 40 °C to 85, 105 or 125 °C

Low power features

— 5 low power modes: Wait, Low power run
(5.1 pA), Low power wait (3 pA), Active-halt
with full RTC (1.3 pA), Halt (350 nA)

— Consumption: 195 yA/MHz + 440 pA

— Ultra-low leakage per 1/0: 50 nA

— Fast wakeup from Halt: 4.7 ps

Advanced STM8 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
selectable thresholds

— Ultra-low-power POR/PDR

— Programmable voltage detector (PVD)

Clock management

— 1 to 16 MHz crystal oscillator

32 kHz crystal oscillator

Internal 16 MHz factory-trimmed RC
Internal 38 kHz low consumption RC
Clock security system

Low power RTC

— BCD calendar with alarm interrupt
— Auto-wakeup from Halt w/ periodic interrupt

LCD: up to 4x28 segments w/ step-up
converter

Memories

— Up to 32 KB of Flash program memory and
1 Kbyte of data EEPROM with ECC, RWW
— Flexible write and read protection modes

Datasheet - production data
UFQFPN32

LQFP48 % !j

LQFP32 UFQFPN28 WLCSP28

12-bit DAC with output buffer

12-bit ADC up to 1 Msps/25 channels
— T. sensor and internal reference voltage

2 ultra-low-power comparators

— 1 with fixed threshold and 1 rail to rail

— Wakeup capability

Timers

— Two 16-bit timers with 2 channels (used as
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

— 2 watchdogs: 1 Window, 1 Independent

— Beeper timer with 1, 2 or 4 kHz frequencies

Communication interfaces
— Synchronous serial interface (SPI)

— Fast 12C 400 kHz SMBus and PMBus
— USART (ISO 7816 interface and IrDA)

Up to 41 I/Os, all mappable on interrupt vectors

Up to 16 capacitive sensing channels
supporting touchkey, proximity, linear touch
and rotary touch sensors

Development support

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

96-bit unique ID

Table 1. Device summary

— Up to 2 Kbytes of RAM Reference Part number
DMA

. . . STM8L151xx | STM8L151C6, STM8L151C4, STMBL151KS6,
— 4 channels; supported peripherals: ADC, (without LCD) | STMBL151K4, STM8L151G6, STM8L151G4

DAC, SPI, 12C, USART, timers
STM8L152xx | STM8L152C6, STM8L152C4, STMBL152K86,
— 1 channel for memory-to-memory (with LCD) | STM8L152K4
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Introduction

This document describes the features, pinout, mechanical data and ordering information of
the medium density STM8L15x devices (STM8L151Cx/Kx/Gx, STM8L152Cx/Kx
microcontrollers with a 16-Kbyte or 32-Kbyte Flash memory density). These devices are
referred to as medium density devices in the STM8L15x and STM8L16x reference manual
(RM0031) and in the STM8L Flash programming manual (PM0054).

For more details on the whole STMicroelectronics ultra-low-power family please refer to
Section 2.2: Ultra-low-power continuum on page 12.

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
(PMO0044).
The medium density devices provide the following benefits:
e Integrated system

— Up to 32 Kbytes of medium-density embedded Flash program memory

— 1 Kbyte of data EEPROM

— Internal high speed and low-power low speed RC

— Embedded reset
e  Ultra-low power consumption

— 195 pA/MHZ + 440 pA (consumption)

— 0.9 pA with LSl in 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

o Short development cycles

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

—  Wide choice of development tools
All devices offer 12-bit ADC, DAC, two comparators, Real-time clock three 16-bit timers, one
8-bit timer as well as standard communication interface such as SPI, 12C and USART. A
4x28-segment LCD is available on the medium-density STM8L152xx line. Table 2: Medium

density STM8L15x low power device features and peripheral counts and Section 3 on page
13 give an overview of the complete range of peripherals proposed in this family.

The medium density STM8L15x microcontroller family is suitable for a wide range of
applications:

e Medical and handheld equipment

e  Application control and user interface

e  PC peripherals, gaming, GPS and sport equipment

e Alarm systems, wired and wireless sensors

Figure 1 on page 13 shows the general block diagram of the device family.
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2 Description

The medium-density STM8L15x devices are members of the STM8L ultra-low-power 8-bit
family. The medium-density STM8L15x family operates from 1.8 V to 3.6 V (down to 1.65 V
at power down) and is available in the -40 to +85 °C and -40 to +125 °C temperature ranges.

The medium-density STM8L15x ultra-low-power family features the 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 ultra-fast Flash programming.

All medium-density STM8L15x microcontrollers feature embedded data EEPROM and low-
power, low-voltage, single-supply program Flash memory.

They incorporate an extensive range of enhanced I/Os and peripherals.

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.

Six different packages are proposed from 28 to 48 pins. Depending on the device chosen,
different sets of peripherals are included. .

All STM8L ultra-low-power products are based on the same architecture with the same
memory mapping and a coherent pinout.

3
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Description

2.1 Device overview

Table 2. Medium density STM8L15x low power device features and peripheral counts

Features STM8L151Gx STMS8L15xKx STM8L15xCx
Flash (Kbytes) 16 32 16 32 16 32
Data EEPROM (Kbytes) 1
RAM-Kbytes 2
LCD No 4x17 M 4x28 (M
Basic 1
(8-bit)
Timers General purpose 2
purp (16-bit)
1
Advanced control (16-bit)
SPI 1
Qommunlcatlon 12C 1
interfaces
USART 1
GPIOs 260) 30 @B) or 29 (NB) 41G)
12-bit synchronized ADC 1 1 1
(number of channels) (18) (22 @ or 21 (1) (25)

12-Bit DAC
(number of channels)

1
(1

Comparators COMP1/COMP2

2

Others

RTC, window watchdog, independent watchdog,
16-MHz and 38-kHz internal RC, 1- to 16-MHz and 32-kHz external oscillator

CPU frequency

16 MHz

Operating voltage

1.8 Vto 3.6 V (down to 1.65 V at power down)

Operating temperature

-40 to +85 °C/ -40 to +105 °C / -40 to +125 °C

Packages

UFQFPN28 (4x4;
0.6 mm thickness)
WLCSP28

LQFP32 (7x7)
UFQFPN32 (5x5;
0.6 mm thickness)

LQFP48
UFQFPN48 (7x7;
0.6 mm thickness)

1. STMB8L152xx versions only
2. STMB8L151xx versions only

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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2.2

Note:

12/131

1

Ultra-low-power continuum

The ultra-low-power medium-density STM8L151xx and STM8L152xx devices are fully pin-
to-pin, software and feature compatible. Besides the full compatibility within the family, the
devices are part of STMicroelectronics microcontrollers ultra-low-power strategy which also
includes STM8L101xx and STM32L15xxx. The STM8L and STM32L families allow a
continuum of performance, peripherals, system architecture, and features.

They are all based on STMicroelectronics 0.13 um ultra-low leakage process.

The STM8BL151xx and STM8L152xx are pin-to-pin compatible with STM8L101xx devices.

The STM32L family is pin-to-pin compatible with the general purpose STM32F family.
Please refer to STM32L 15x documentation for more information on these devices.

Performance

All families incorporate highly energy-efficient cores with both Harvard architecture and
pipelined execution: advanced STM8 core for STM8L families and ARM Cortex™-M3 core
for STM32L family. In addition specific care for the design architecture has been taken to
optimize the mA/DMIPS and mA/MHz ratios.

This allows the ultra-low-power performance to range from 5 up to 33.3 DMIPs.

Shared peripherals

STMB8L151xx/152xx and STM32L15xx share identical peripherals which ensure a very easy
migration from one family to another:

e Analog peripherals: ADC1, DAC, and comparators COMP1/COMP2

e Digital peripherals: RTC and some communication interfaces

Common system strategy

To offer flexibility and optimize performance, the STM8L151xx/152xx and STM32L15xx
devices use a common architecture:

e  Same power supply range from 1.8 to 3.6 V, down to 1.65 V at power down

e Architecture optimized to reach ultra-low consumption both in low power modes and
Run mode

e  Fast startup strategy from low power modes
e  Flexible system clock

e Ultra-safe reset: same reset strategy for both STM8L15x and STM32L15xxx including
power-on reset, power-down reset, brownout reset and programmable voltage
detector.

Features

ST ultra-low-power continuum also lies in feature compatibility:
e  More than 10 packages with pin count from 20 to 100 pins and size down to 3 x 3 mm
e  Memory density ranging from 4 to 128 Kbytes

3
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Figure 1. Medium density STM8L15x device block diagram

Functional overview
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1. Legend:
ADC: Analog-to-digital converter
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

S74
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3.1 Low power modes

The medium density STM8L15x devices support five low power modes to achieve the best
compromise between low power consumption, short startup time and available wakeup
sources:

Wait mode: The CPU clock is stopped, but selected peripherals keep running. An
internal or external interrupt, event or a Reset can be used to exit the microcontroller
from Wait mode (WFE or WFI mode). Wait consumption: refer to Table 21.

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 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 can exit from this mode by
software or by a reset.

All interrupts must be masked. They cannot be used to exit the microcontroller from this
mode. Low power run mode consumption: refer to Table 22.

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. They cannot be used to exit the microcontroller from this
mode. Low power wait mode consumption: refer to Table 23.

Active-halt mode: CPU and peripheral clocks are stopped, except RTC. The wakeup
can be triggered by RTC interrupts, external interrupts or reset. Active-halt
consumption: refer to Table 24 and Table 25.

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. Halt consumption: refer to
Table 26.

3.2 Central processing unit STM8

3.21 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.

14/131
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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

3.2.2 Interrupt controller

The medium density STM8L 15x features a nested vectored interrupt controller:

3

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
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3.3

3.3.1

3.3.2

3.3.3

16/131

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:

e Vggq; Vppy =1.8103.6V, down to 1.65V at power down: external power supply for
I/Os and for the internal regulator. Provided externally through Vpp4 pins, the
corresponding ground pin is Vggq.

e Vgsa:Vppa=1.81t03.6V, down to 1.65 V at power down: external power supplies for
analog peripherals (minimum voltage to be applied to Vppa is 1.8 V when the ADC1 is
used). Vppa and Vgga must be connected to Vpp¢ and Vggy, respectively.

e Vggo; Vpp2 =1.8103.6V, down to 1.65 V at power down: external power supplies for
I/0s. Vppo and Vggo must be connected to Vpp¢ and Vgg4, respectively.

e  VRer+; Vrer. (for ADC1): external reference voltage for ADC1. Must be provided
externally through Vrgg+ and Vigg. pin.

e VRer: (for DAC): external voltage reference for DAC must be provided externally
through VRggs-

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. After the 1.8 V BOR threshold is reached,
the option byte loading process starts, either to confirm or modify default thresholds, or to
disable BOR permanently (in which case, the Vpp min value at power down is 1.65 V).

Five BOR thresholds are available through option bytes, 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
under reset when Vpp is below a specified threshold, Vpor/ppr OF 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 can be generated when Vpp/Vppa drops below the Vpyp threshold and/or when
Vpp/Vppa is higher than the Vpyp threshold. The interrupt service routine can then generate
a warning message and/or put the MCU into a safe state. The PVD is enabled by software.

Voltage regulator

The medium density STM8L15x embeds 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.
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3.4

3

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

Clock prescaler: to get the best compromise between speed and current consumption
the clock frequency to the CPU and peripherals can be adjusted by a programmable
prescaler

Safe clock switching: Clock sources can be changed safely on the fly in run mode
through a configuration register.

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

System clock sources: 4 different clock sources can be used to drive the system
clock:

1-16 MHz High speed external crystal (HSE)
16 MHz High speed internal RC oscillator (HSI)
32.768 kHz Low speed external crystal (LSE)
— 38 kHz Low speed internal RC (LSI)

RTC and LCD clock sources: the above four sources can be chosen to clock the RTC
and the LCD, whatever the system clock.

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

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

Configurable main clock output (CCO): This outputs an external clock for use by the
application.
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Figure 2. Medium density STM8L15x clock tree diagram
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1. The HSE clock source can be either an external crystal/ceramic resonator or an external source (HSE
bypass). Refer to Section HSE clock in the STM8L15x and STM8L16x reference manual (RM0031).

2. The LSE clock source can be either an external crystal/ceramic resonator or a external source (LSE
bypass). Refer to Section LSE clock in the STM8L15x and STM8L16x reference manual (RM0031).

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.

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 us) is
from min. 122 pys to max. 3.9 s. With a different resolution, the wakeup time can reach

36 hours
e Periodic alarms based on the calendar can also be generated from every second to
every year
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3.6

Note:

3.7

3.8

3.9

Note:

3

LCD (Liquid crystal display)

The liquid crystal display drives up to 4 common terminals and up to 28 segment terminals
to drive up to 112 pixels.

e Internal step-up converter to guarantee contrast control whatever V.

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

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

e Phase inversion to reduce power consumption and EMI.

e Up to 4 pixels which can programmed to blink.

e  The LCD controller can operate in Halt mode.

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

Memories

The medium density STM8L15x devices have the following main features:
e Upto 2 Kbytes of RAM
e  The non-volatile memory is divided into three arrays:
—  Up to 32 Kbytes of medium-density embedded Flash program memory
— 1 Kbyte of data EEPROM
—  Option bytes.
The EEPROM embeds the error correction code (ECC) feature. It 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, DAC, 12C1, SPI1, USART1, the four Timers.

Analog-to-digital converter

e  12-bit analog-to-digital converter (ADC1) with 25 channels (including 1 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

e Triggered by timer

ADC1 can be served by DMAT.
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3.10 Digital-to-analog converter (DAC)

e 12-bit DAC with output buffer

e  Synchronized update capability using TIM4

e  DMA capability

e  External triggers for conversion

e Input reference voltage Vrgg. for better resolution

Note: DAC can be served by DMA1.

3.11 Ultra-low-power comparators

The medium-density STM8L15x embeds two comparators (COMP1 and COMP2) sharing
the same current bias and voltage reference. The voltage reference can be 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 can be one
of the following:

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

The two comparators can be used together to offer a window function. They can wake up
from Halt mode.

3.12 System configuration controller and routing interface

The system configuration controller provides the capability to remap some alternate
functions on different I/O 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, DAC and the internal reference voltage VgggnT- It @lso
provides a set of registers for efficiently managing the charge transfer acquisition sequence
(Section 3.13: Touchsensing).

3.13 Touchsensing

Medium density STM8L15xxx devices provide a simple solution for adding capacitive
sensing functionality to any application. Capacitive sensing technology is able to detect
finger presence near an electrode which is protected from direct touch by a dielectric
(example, glass, plastic). The capacitive variation introduced by a finger (or any conductive
object) is measured using a proven implementation based on a surface charge transfer
acquisition principle. It consists of charging the electrode capacitance and then transferring
a part of the accumulated charges into a sampling capacitor until the voltage across this
capacitor has reached a specific threshold. In Medium density STM8L15xxx devices, the
acquisition sequence is managed by software and it involves analog 1/O groups and the
routing interface.
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Reliable touch sensing solutions can be quickly and easily implemented using the free
STMS8 Touch Sensing Library.

3.14 Timers

Medium density STM8L15x devices contain one advanced control timer (TIM1), two 16-bit
general purpose timers (TIM2 and TIM3) and one 8-bit basic timer (TIM4).

All the timers can be 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 | Complementary
Timer . Prescaler factor request
resolution type . channels outputs
generation
Any integer
TIM1 from 1 to 65536 3+1 3
16-bit up/down
TIM2 Any power of 2
Yes 2
TIM3 from 1 to 128
None

. Any power of 2

TIM4-1 8-bit up from 1 to 32768 0

3.141 TIM1 - 16-bit 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 half-bridge driver.

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

e 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 1/0
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)

3
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3.14.2

3.14.3

3.15

3.15.1

3.15.2

3.16

22/131

16-bit general purpose timers

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

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

e 2 individually 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

The 8-bit timer consists of an 8-bit up auto-reload counter driven by a programmable
prescaler. It can be 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) can be used to resolve processor
malfunctions due to hardware or software failures.

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.

3
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3.17

3171

Note:

3.17.2

Note:

3.17.3

Note:

3.18

3

Communication interfaces

SPI

The serial peripheral interface (SPI1) provides 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 can be served by the DMA1 Controller.

I’C

The I12C bus interface (IZC1) 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

I2C1 can be served by the DMA1 Controller.

USART

The USART interface (USART1) allows 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

USARTT1 can be served by the DMA1 Controller.

Infrared (IR) interface

The medium density STM8L15x devices contain an infrared interface which can be used
with an IR LED for remote control functions. Two timer output compare channels are used to
generate the infrared remote control signals.
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3.19
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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 can be 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 can also be monitored in real-
time by means of shadow registers.

Bootloader

A bootloader is available to reprogram the Flash memory using the USART1 interface. The
reference document for the bootloader is UM0560: STM8 bootloader user manual.

3
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4 Pin description

PAO O
NRST/PA1 O
PA2 O

PA3 O

PA4 O

PA5 O

PAG O

PA7 4
Vss1/VssaVRer- O
pp1 §

Vbpa g
VRer+ 4

MS32628V1

1. Reserved. Must be tied to Vpp.

Figure 4. STM8L151Kx 32-pin package pinout (without LCD)
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1. Example given for the UFQFPN32 package. The pinout is the same for the LQFP32 package.

Figure 5. STM8L151Gx UFQFPN28 package pinout
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Figure 6. STM8L151Gx WLCSP28 package pinout
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Figure 7. STM8L152Cx 48-pin pinout (with LCD)
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Figure 8. STM8L152Kx 32-pin package pinout (with LCD)
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1. Example given for the UFQFPN32 package. The pinout is the same for the LQFP32 package.
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Pin description

Table 4. Legend/abbreviation for table 5

Type I=input, O = output, S = power supply
FT Five-volt tolerant
Level TT 3.6 V tolerant
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. Medium density STM8L15x pin description

Pin number Input Output
| N
< ™
2 2 [=
o o 8 Sw
G| 6| 2| w 0| 2 |5 83 Default alternat
LiL) 3o Pin name g 92 £l 9 St etault atternate
22 al e Flo£|2 8 |=|ala|l €5 function
EI-ARTIRE =S s | 3| E|e|0|a| £
C| ®© gl o k) ) Ss
L ; &= - =
ol N | D X | £
< ™ L (22]
ol o :E
| L
G| G
J ) |
2|1 |1]|C3|NRST/PA1(T 110 X HS X |[Reset |PA1
HSE oscillator input /
PA2/0SC_IN/ .
3| 2 | 2 |B4|[USARTT_TX]4Y /0 X | X | x [Hs| x | x |Port a2 |[[USART! transmit]/
o [SPI1 master in- slave
[SPI1_MISO]
out]/
PA3/0SC_OUT/ HSE oscillator output /
4 | 3 | 3 |C4|[USART1_RX]4/ 110 X | X | X [HS| X | X |Port A3 |[USARTT1 receive}/[SPI1
[SPI1_MOSI[*) master out/slave inj/
TT L e
5| - |- |- |LCD_COMO@/ADC1_IN2/|I/O|(3)| X | X | X |[HS| X | X |Port A4 ot 2 ] Comparator 1
COMP1_INP put < 7 -.-omp
positive input
Timer 2 - break input /
PA4/TIM2_BKIN/ [Timer 2 - external
) [TIM2_ETR]) TT trigger] / LCD_COM O /
4 |4 |D3 LCD. COMO®) VO|@)| X | X | X |HS| X | X |PortA4 |, ~o input 27
ADC1_IN2/COMP1_INP Comparator 1 positive
input
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Table 5. Medium density STM8L15x pin description (continued)

Pin number Input Output
0 N
< ™
2 2 [=
ala 8 ST
G| 6| 2| w 0| 2 E|5 83 Default alternat
Ll L2 Pin name gl o2 £l 3 S = etau aternate
22 alg Flos| 2 &|=alal €5 function
T| T [T o = ® ; ‘E [=] (@] o .Eﬂ'—'
5 5|92 S =5 5%
ol ~|l 3 = * x| = =
< ™ 1] )
ol o :E
| W
G| G
J |
Timer 3 - break input /
PA5/TIM3_BKIN/ T LCD_COM 1/ADC1
6| -|-|-|LCD_COM1®/ADCT_IN1/|I/O|(3| X | X | X [HS| X | X |Port A5 |input 1/
COMP1_INP Comparator 1 positive
input
Timer 3 - break input /
PAS5/TIM3_BKIN/ [Timer 3 - external
) [TIM3_ETRJ¥) TT trigger] / LCD_COM 1 /
5|5 D4 cp comi@apct Nyy|VC|@)] X | X | X [HS| X X Port AS ) i input 17
COMP1_INP Comparator 1 positive
input
[ADC1 - trigger]
PA6/[ADC1_TRIG]™) T LCD_COM2 /
7|6 |- |- |LCD_COM2@/ADC1_INO/|I/O|(3)| X | X | X |HS| X | X |Port A6 |ADC1 input 0/
COMP1_INP Comparator 1 positive
input
8| - |- - |PA7/LCD_SEG0®@ 110 '(:ST) X | X | X [|HS| X | X |Port A7 |LCD segment 0
Timer 2 - channel 1/
PBO®)TIM2_CH1/ 7l x | x LCD segment 10 /
24|13 |12|E3|LCD_SEG10®@) I0|@)| @6) | 6 | X |HS| X | X [Port BO |[ADC1_IN18/
ADC1_IN18/COMP1_INP Comparator 1 positive
input
Timer 3 - channel 1/
PB1/TIM3_CH1/ T LCD segment 11 /
25|14 | 13|G1|LCD_SEG11(@) /O|@| X | X | X |[HS| X | X [Port B1 |ADC1_IN17/
ADC1_IN17/COMP1_INP Comparator 1 positive
input
Timer 2 - channel 2 /
PB2/ TIM2_CH2/ T LCD segment 12 /
26| 15 |14 |F2|LCD_SEG12(@) /0| X | X | X [HS| X | X [PortB2 |ADC1_IN16/
ADC1_IN16/COMP1_INP Comparator 1 positive
input
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Table 5. Medium density STM8L15x pin description (continued)

Pin number Input Output
0 N
< ™
-4 c
al o - I ST
E-’ E-’ Q¥ 9| 2 S 3 E 3 Default alternate
Lw =z Pin name g o2 £l 9 5 = )
22 alg Flos| 2 &|=alal €5 function
'g 'g TR = ® 3 c c| O A = =
sl &2 2 2 R .
'S = - =
ol ~|l 3 = % | <
< ™ w (=2}
ol a T
WL W
gl O
[ | |
Timer 2 - external trigger
PB3/TIM2_ETR/ T / LCD segment 13
27| - | - | - |LCD_SEG13() /O|@| X | X | X |[HS| X | X [Port B3 |/ADC1_IN15/
ADC1_IN15/COMP1_INP Comparator 1 positive
input
[Timer 2 - external
PB3/[TIM2_ETR]“)/ trigger]/ Timer 1 inverted
TIM1_CH2N/ T channel 2 /LCD
-116| - | - |LCD_SEG13@) IO|@)| X | X | X [HS| X | X |Port B3 |segment 13/
ADC1_IN15/ ADC1_IN15/
COMP1_INP Comparator 1 positive
input
4) [Timer 2 - external
PBB/[TIMZ_ETR]( / trigger]/ Timer 1 inverted
TIMT_CH1N/ TT channel 1/ LCD segment
- | - |15|E2|LCD_SEG13®@) VO|@)| X | X | X |HS| X | X |PortB3 |0 |N15/9
ADC1_IN15/RTC_ALARM RTC alarm/ Comparator
/COMP1_INP alarm P
1 positive input
[SPI1 master/slave
PB4©®)spi1_NSSIY) 7l x | x select] / LCD segment
28| - | - | - |LCD_SEG14) 10| @)| ) | 6) | X |HS| X | X |Port B4 |14/ADC1_IN14/
ADC1_IN14/COMP1_INP Comparator 1 positive
input
[SPI1 master/slave
PB4©)/[SPI1_NSS]4) select] / LCD segment
LCD_SEG14(2) TT| X | X 14 / ADC1_IN14 /
- 117 {16 |D2 ADC1_IN14/ /0| @y| @) | (6) | X [HS| X | X |Port B4 DAC output /
COMP1_INP/DAC_OUT Comparator 1 positive
input
[SPI1 clock] | LCD
PB5/[SPI1_SCK]“4) T segment 15 /
29| - | - | - |LCD_SEG15@) /O|@| X | X | X |[HS| X | X [Port B5 |ADC1_IN13/
ADC1_IN13/COMP1_INP Comparator 1 positive
input
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Table 5. Medium density STM8L15x pin description (continued)

Pin number Input Output
0 N
< ™
zZ| 2 c
o o - -1 8 ST
E-’ E-’ Q¥ 9| 2 S 3 E 3 Default alternate
Lw =z Pin name g o2 £l 9 5 = )
22 alg Flos| 2 &|=alal €5 function
'g 'g TR = ® 3 c c| O A = =
sl &2 2 2 R .
L ; = - =
0 N o} x L
< ™ w| o
ol a T
L| o
gl
| |
[SPI1 clock] | LCD
PB5/[SPI1_SCK]*) segment 15 /
LCD_SEG152) T ADC1_IN13 / DAC
| 181171PYapct_IN13pAc_ouTs |TO|@| X | X | X [HS| X X [Port BS [ )
COMP1_INP Comparator 1 positive
input
[SPI1 master out/slave
PB6/[SPI1_MOSI[¥)/ T inj/ LCD segment 16 /
30| - | -| - |LCD_SEG16@) IO|@| X | X | X |[HS| X | X [Port B6 |[ADC1_IN12/
ADC1_IN12/COMP1_INP Comparator 1 positive
input
4) [SPI1 master out]/
Egg/[gggﬁgg}sm / T slave in / LCD segment
- 119 (18 |F1 ADC?_IN12/COMP1_INP/ /O] X | X | X |HS| X | X |Port B6 ;St/ﬁ\tD/Cgo_rLNga/tc?rp%C
DAC_OUT put /-omp
positive input
[SPI1 master in- slave
PB7/[SPI1_MISOJ)/ T out]/ LCD segment 17 /
31[20|19|E1|LCD_SEG17@) /Ol X | X | X |HS| X | X |Port B7 |ADC1_IN11/
ADC1_IN11/COMP1_INP Comparator 1 positive
input
FT T
37|25 |21|B1|PC0/I2C1_SDA /O |(5)| X X ) Port CO |I12C1 data
FT T
38|26 |22 |A1|PC1/12C1_SCL /05| X X @ Port C1 |12C1 clock
USART1 receive /
PC2/USART1_RX/ T LCD segment 22 /
41|27 |23 |B2|LCD_SEG22/ADC1_IN6/ |1/O|(3)| X | X | X |HS| X | X |Port C2 |ADC1_ING / Comparator
COMP1_INP/VREFINT 1 positive input / Internal
voltage reference output
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Pin description

Table 5. Medium density STM8L15x pin description (continued)

Pin number Input Output
| N
<| »
zZ| 2 c
o o - -1 8 ST
E-, E-, X o o| % 2| 5 R
AR Pin name - g ° ge Default alternate
212 al % Plo |3l 8|2ala| €5 function
T T LS 2 s S| E|E|lo|a] £
c | g9 Sl o | 3| =3 T
©| © hre ; = - s -
| N o} x L
<| o w| o
ol a T
L| o
gl
| |
USART1 transmit /
PC3/USART1_TX/ LCD segment 23 /
LCD_SEG23@) TT ADC1_IN5 / Comparator
42128 | 24121 \n 1 INsicomp_INpy |VO[@)] X | X | XIS X | XHPort €3 1 v input /
COMP2_INM Comparator 2 negative
input
USART1 synchronous
clock /12C1_SMB /
E%ﬁlussl\j‘l‘;—gég /K/ Configurable clock
43|29 | 25| C2|LCD_SEG24) 10| X | X | X [HS| X | X [Portca |4PULILED segment24
ADC1_IN4/COMP2_INM/ - .
COMP1 INP Comparator 2 negative
- input / Comparator 1
positive input
PC5/0SC32 IN LSE oscillator input /
44 30 | 26| A3 |IfSPI1_NSSFA/ vo| | x | x| x |Hs| x | x |port ¢ |[SP!1 master/siave
[USART1 TX](4) select] / [USART1
- transmit]
PC6/0SC32_OUT/ LSE oscillator output /
45|31 |27 |B3|[SPI1_SCK]*)/ 110 X | X | X [HS| X | X |Port C6 |[SPI1 clock]/[USART1
[USART1_RX® receive]
LCD segment 25
PC7/LCD_SEG25(3) T /ADC1_IN3/ Comparator
46| - | - | - |ADC1_IN3/COMP2_INM/ |I/O|3)| X | X | X |HS| X | X |Port C7 |2 negative input /
COMP1_INP Comparator 1 positive
input
Timer 3 - channel 2/
PDO/TIM3_CH2/ ;
JADC? TR_IG]<4)/ [ADC1_Trigger] / LCD
20| - | 8 |G3|LCD_SEG7@) o[l X | x| X |Hs| x | x |Port Do [S69Ment 7 /ADCT_IN22
ADC1 IN22/COMP2 INP/ / Comparator 2 positive
COMP1 INP - input / Comparator 1
- positive input

3

DoclD15962 Rev 13

31/131




Pin description

STM8L151xx, STM8L152xx

Table 5. Medium density STM8L15x pin description (continued)

Pin number Input Output
2 5
zZ| 2 c
ol a 8 o
G 6|ale o 2 8|5 5@
,_:,_ ,_:,_ g N Pin name 8l 3 2 } g ° ge Defaultal.ternate
ol o Flos|3l e|l=|lalal €5 function
B2 0 S 8| =s|E| 5|08 £&
c| © ~ 9 | ® c ®
o |53 - % | < =
NI w, o
| & T
gl
| |
Timer 3 - channel 2 /
PDO/TIMB_C?%/ [ADC1_Trigger] |
[ADC1_TRIG]*™] TT Port ADC1_IN22/
“1 91 - | - |apct in2zicompz inpy | 1O @) X | X | XIHSEX ) Xh6@) | comparator 2 positive
COMP1_INP input / Comparator 1
positive input
Timer 3 - external trigger
PD1/TIM3_E(2T)R/ /LCD_COM3/
LCD_COM3'“// TT ADC1_IN21/
2= - ADC1_IN21/COMP2_INP/ VO|@| X | X | X |HS| X | X |Port D1 comparator 2 positive
COMP1_INP input / Comparator 1
positive input
[Timer 3 - external
PD1/TIM1_CH3N/ trigger})/ TIM1 inverted
[TIM3_ETR]“) channel 3/LCD_COM3/
- 10/ - | - |Lco_com3®y o|{s| X | x | X [HS| X | x |PortD1 |ADC1_IN21/
ADC1_IN21/COMP2_INP/ Comparator 2 positive
COMP1_INP input / Comparator 1
positive input
Timer 1 channel 3/
PD1/TIM1_CH3/ [Timer 3 - external
[TIM3_ETR]“) T trigger] / LCD_COM3/
- | - | 9 |G2|LCD_CcOoM3@) IO |@3)| X | X | X |HS| X | X [Port D1 |ADC1_IN21/
ADC1_IN21/COMP2_INP/ Comparator 2 positive
COMP1_INP input / Comparator 1
positive input
Timer 1 - channel 1/
PD2/TIM1_CH1 T LCD segment 8 /
22|11 |10 |E4|/LCD_SEG8@) /0|3 X | X | X |HS| X | X |Port D2 |ADC1_IN20/
ADC1_IN20/COMP1_INP Comparator 1 positive
input
Timer 1 - external trigger
PD3/ TIM1_ETR/ / LCD segment 9 /
2312 - | - |LcD_SEG9®@) o|{s| X | x | x [Hs| x | x |Port D3 |ADC1_IN19/
ADC1_IN19/COMP1_INP Comparator 1 positive
input
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Pin description

Table 5. Medium density STM8L15x pin description (continued)

Pin number Input Output
| N
<| »
Z| 2 c
o o - -1 8 ST
E-’ E-’ Q¥ 9| 2 S 3 E 3 Default alternate
Lw =z Pin name g o2 £l 9 5 = )
22 alg Flos| 2 &|=alal €5 function
'g 'g TR = ® 3 c c| O A = =
[« 2t K<} el T ©
©| © hre ; = - s -
| N o | X L
<| o w| o
ol a T
TS
ciN¢<}
] |
Timer 1 - external trigger
PD3/ T|M1—(E)TR/ / LCD segment 9 /
LCD_SEGS ¥ T ADC1_IN19 / Timer 1
- | - |11 |F3|ADCI_INT9/TIM1_BKIN/ |1/O|3)| X | X | X |[HS| X | X |Port D3 -
break input /RTC
COMPT_INP/ calibration / Comparator
RTC_CALIB ation P
- 1 positive input
Timer 1 - channel 2/
PD4/TIM1_CH2 T LCD segment 18 /
33|21 [20|C1|/LCD_SEG18() /O|@| X | X | X [HS| X | X [Port D4 |ADC1_IN10/
ADC1_IN10/COMP1_INP Comparator 1 positive
input
n e
34|22 - | - |ILCD_SEG19() IO|@)| X | X | X [HS| X | X |PortD5 | - 3\19/ Comparator
ADC1_IN9/COMP1_INP N9 P
1 positive input
Timer 1 - break input /
PD6/TIM1_BKIN LCD segment 20 /
/LCD_SEG20?) T ADC1_IN8 /RTC
35|23 | - | - |ADC1_IN8/RTC_CALIB/ |l/O|@)| X | X | X [HS| X | X |Port D6 |calibration / Internal
/VREFINT/ voltage reference output
COMP1_INP / Comparator 1 positive
input
Timer 1 - inverted
PD7/TIM1_CH1N channel 1/ LCD segment
/LCD_SEG21@) T 21/ADC1_IN7 /RTC
36|24 | - | - |[ADC1_IN7/RTC_ALARM/ |1/0|@)| X | X | X |HS| X | X |Port D7 |alarm / Internal voltage
VREFINT/ reference output
COMP1_INP /Comparator 1 positive
input
14| - | - | - |PEO®)LCD_SEG1?) I/O|FT| X | X | X |HS| X | X |Port EO |LCD segment 1
Timer 1 - inverted
PE1/TIM1_CH2N T
15 - | - | - /LCD. SEG2(2) l/O]@3)| X | X | X |HS| X | X |Port E1 |channel 2/LCD
segment 2
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Table 5. Medium density STM8L15x pin description (continued)

Pin number Input Output
| N
< @
zZ 2 c
ala 8 ST
65| gl g a| 2 g3 X Default alternat
Ll L2 Pin name gl o2 £l 3 S = etau aternate
22 alg Flos| 2 &|=alal €5 function
sl ol 2s| 8 E|Elo|al £&
cl | gl Y =l o | 3| £ = 5 &
Slelsl =S = o g
| N o} x L
< o w| o
[ T
|
gl
o
Timer 1 - inverted
PE2/TIM1_CH3N T
8| - | - | - |/LcD _sEG3® IO |(3| X | X | X |HS| X | X [PortE2 |channel 3/LCD
segment 3
17| - | - | - |PE3/LCD_SEG4® o |t| X | X | X |HS| X | X |Port E3 |LCD segment 4
18| - | - | - |PE4/LCD_SEG5® /o (T?I X | X | X [HS| X | X |Port E4 |LCD segment 5
LCD segment 6 /
PE5/LCD_SEG6?) T ADC1_IN23
19| - | - | - |ADC1_IN23/COMP2_INP/|l/O|(3)| X | X | X |HS| X | X |Port E5 |/ Comparator 2 positive
COMP1_INP input / Comparator 1
positive input
PE6/LCD_SEG26()/ TT LCD segment 26/
470 - |- | - lbvp N VO|@)| X | X | X [HS| X | X |PortE6 | 5vp S0
48| - | - | - |PE7/LCD_SEG27) l[e) (T3T) X | X | X [HS| X | X |Port E7 |LCD segment 27
PFO/ADC1_IN24/ TT
32 - | - |- DAC_OUT /O |@3)| X | X | X |HS| X | X [Port FO | ADC1_IN24/DAC_OUT
13/ 9 | - | - [vLCcD®@ S LCD booster external capacitor
13| - | - | - |Reserved® Reserved. Must be tied to Vpp
10| - | - | - |Vbp S Digital power supply
M1 -1-1-1Vopa Analog supply voltage
ADC1 and DAC positive voltage
120 -1 - | - |VRer+ S reference
Digital power supply / Analog
- | 8 | 7|G4\Vpp1/ Vopa ! VReE+ S supply voltage / ADC1 positive
voltage reference
1/0 ground / Analog ground voltage
9| 7|6 |F4Vssi/ Vssal Vrer- S / ADC1 negative voltage reference
39| - | - |- |Vop2 S I0s supply voltage
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Table 5. Medium density STM8L15x pin description (continued)

Pin number Input Output

Default alternate

Pin name .
function

Type
1/0 level

floating
wpu

oD
PP
(after reset)

LQFP48 and UFQFPN48
LQFP32 and UFQFPN32
UFQFPN238
WLCSP28
Ext. interrupt
High sink/source

Main function

40| - | - | - |Vss2 S I0s ground voltage

[USART1 synchronous

4 .

PAO/[USART1_CKJ“) X HS clock™ /SWIM input
SWIM/éEEP”R _TIM]§1Q) /0 X (9) X (10) X | X |[Port A0 | and output /

— Beep output / Infrared

Timer output

1. 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 the STM8L15x and STM8L16x reference manual (RM0031).

2. Available on STM8L152xx devices only.
In the 3.6 V tolerant I/Os, protection diode to Vpp is not implemented.

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

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

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

8. Available on STM8L151xx devices only.
9. The PAO pin is in input pull-up during the reset phase and after reset release.
10. High Sink LED driver capability available on PAQ.

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

4.1 System configuration options

As shown in Table 5: Medium density STM8L15x 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 the

STM8L15x and STM8L16x reference manual (RM0031).

3
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5 Memory and register map

5.1 Memory mapping

The memory map is shown in Figure 9.

Figure 9. Memory map

0x00 0000
RAM (2 Kbytes) (D
including
0x00 07FF Stack (513 bytes) (")
0x00 0800
Reserved
0x00 OFFF
0x00 1000
Data EEPROM
0x00 13FF (1 Kbyte)
0x00 1400 0x00 5000 p—
Reserved 0x00 5050 —
0x00 47FF 0x00 5070 VAT
0x00 4800 0x00 509E
Option bytes SYSCFG
0x00 48FF P y 0x00 50A0 ITC-EXTI
0x00 4900 R g 0x00 50A6 WrE
eserve 0x00 50B0
RST
0x00 4909
0x00 4910 [ VREFINT Factory CONV®@ 0100 5082 PWR
0x00 4911 TS Factory CONV_V90®) 0:00 5000 oK
0x00 4912 actory 0x00 50D3 WWDG
8x88 2838 Reserved 0x00 50E0 WDG
0x00 4931 Unique 1D 0x00/5073 BEEP
0x00 5140
0x00 4932 R d RTC
0x00 4FFF eserve 0x00 5200 p—
0x00 5000 0x00 5210 o
GPIO and peripheral registers
0x00 57FF perip 9 0x00 5230 USART
0x00 5800 0x00 5250 e
Reserved 0x00 5280 TIM3
0x00 5FFF 0x00 52B0 —
0x00 6000 Boot ROM 0x00 52E0 TIM4
0x00 67FF (2 Kbytes) 0x00 52FF IRTIM
0x00 6800 0x00 5340 ADC1
R g 0x00 5380 oAC
eserve
0x00 5400
0x00 7EFF LCD
0x00 7F00 0x00 5430 Rl
CPU/SWIM/Debug/ITC 0x00 5440 Covp
Registers
0x00 7FFF
0x00 8000 iReset and interrupt vectors
0x00 807F | W o0 and imerr ptvectors
0x00 8080
Medium-density
Flash program memory
0x00 EEEE (up to 32 Kbytes) MS32632V1
1. Table 6 lists the boundary addresses for each memory size. The top of the stack is at the RAM end
address.

2. The VREFINT_Factory_ CONV byte represents the LSB of the VrggnT 12-bit ADC conversion result. The
MSB have a fixed value: 0x6.

3. The TS_Factory_ CONV_V90 byte represents the LSB of the Vgy 12-bit ADC conversion result. The MSB
have a fixed value: 0x3.

4. 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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Memory and register map

Table 6. Flash and RAM boundary addresses

Memory area Size Start address End address
RAM 2 Kbytes 0x00 0000 0x00 07FF
16 Kbytes 0x00 8000 0x00 BFFF
Flash program memory
32 Kbytes 0x00 8000 0x00 FFFF
5.2 Register map
Table 7. Factory conversion registers
Address Block Register label Register name Reset
status
0x00 4910 ) VREFINT_Fg():tory_ Internal reference \{oltage factory OXXX
CONV conversion

0x00 4911 - TS_Fac\}gBy@C ONV_ Temperature sensor output voltage OxXX

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

2. The TS_Factory_ CONV_V90 byte represents the 8 LSB of the result of the V90 12-bit ADC conversion performed in factory.

The 2 MSB have a fixed value: 0x3.

Table 8. I/0 port hardware register map

Address Block Register label Register name :tzf::;
0x00 5000 PA_ODR Port A data output latch register 0x00

0x00 5001 PA_IDR Port A input pin value register 0xXX
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