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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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2.1 Device overview

         

Table 2. Ultra-low-power STM32L031x4/x6 device features and peripheral counts

Peripheral
STM32 
L031F4

STM32 
L031E4

STM32 
L031G4

STM32
L031K4

STM32 
L031C4

STM32 
L031F6

STM32 
L031E6

STM32 
L031G6

STM32
L031K6

STM32 
L031C6

Flash (Kbytes) 16 32

Data EEPROM (Kbytes) 1

RAM (Kbytes) 8

Timers

General-
purpose

3

LPTIMER 1

RTC/SYSTICK/IWDG/
WWDG

1/1/1/1

Communicati
on interfaces

SPI 2(1)(1)

I2C 1

USART 1

LPUART 1

GPIOs 15 20 21(23)(3) 27(2) 38 15 20 21(23)(3) 27(2) 38

Clocks: 
HSE(4)/LSE/HSI/MSI/LSI

1/1/1/1/1

12-bit synchronized ADC
Number of channels

1
10

Comparators 2

Max. CPU frequency 32 MHz

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

1.65 V to 3.6 V without BOR option
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The Cortex-M0+ processor closely integrates a configurable Nested Vectored Interrupt 
Controller (NVIC), to deliver industry-leading interrupt performance. The NVIC: 

 includes a Non-Maskable Interrupt (NMI)

 provides zero jitter interrupt option

 provides four interrupt priority levels

The tight integration of the processor core and NVIC provides fast execution of Interrupt 
Service Routines (ISRs), dramatically reducing the interrupt latency. This is achieved 
through the hardware stacking of registers, and the ability to abandon and restart load-
multiple and store-multiple operations. Interrupt handlers do not require any assembler 
wrapper code, removing any code overhead from the ISRs. Tail-chaining optimization also 
significantly reduces the overhead when switching from one ISR to another.

To optimize low-power designs, the NVIC integrates with the sleep modes, that include a 
deep sleep function that enables the entire device to enter rapidly stop or standby mode.

This hardware block provides flexible interrupt management features with minimal interrupt 
latency.

3.4 Reset and supply management

3.4.1 Power supply schemes

 VDD = 1.65 to 3.6 V: external power supply for I/Os and the internal regulator. Provided 
externally through VDD pins.

 VSSA, VDDA = 1.65 to 3.6 V: external analog power supplies for ADC, reset blocks, RCs 
and PLL. VDDA and VSSA must be connected to VDD and VSS, respectively.

3.4.2 Power supply supervisor

The devices feature an integrated ZEROPOWER power-on reset (POR)/power-down reset 
(PDR) that can be coupled with a brownout reset (BOR) circuitry. 

Two versions are available:

 The version with BOR activated at power-on operates between 1.8 V and 3.6 V.

 The other version without BOR operates between 1.65 V and 3.6 V. 

After the VDD threshold is reached (1.65 V or 1.8 V depending on the BOR which is active or 
not at power-on), the option byte loading process starts, either to confirm or modify default 
thresholds, or to disable the BOR permanently: in this case, the VDD min value becomes 
1.65 V (whatever the version, BOR active or not, at power-on).

When BOR is active at power-on, it ensures proper operation starting from 1.8 V whatever 
the power ramp-up phase before it reaches 1.8 V. When BOR is not active at power-up, the 
power ramp-up should guarantee that 1.65 V is reached on VDD at least 1 ms after it exits 
the POR area.

Five BOR thresholds are available through option bytes, starting from 1.8 V to 3 V. To 
reduce the power consumption in Stop mode, it is possible to automatically switch off the 
internal reference voltage (VREFINT) in Stop mode. The device remains in reset mode when 
VDD is below a specified threshold, VPOR/PDR or VBOR, without the need for any external 
reset circuit.
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Note: The start-up time at power-on is typically 3.3 ms when BOR is active at power-up, the start-
up time at power-on can be decreased down to 1 ms typically for devices with BOR inactive 
at power-up.

The devices feature an embedded programmable voltage detector (PVD) that monitors the 
VDD/VDDA power supply and compares it to the VPVD 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 VDD/VDDA drops below the VPVD threshold and/or when 
VDD/VDDA is higher than the VPVD 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.

3.4.3 Voltage regulator

The regulator has three operation modes: main (MR), low power (LPR) and power down.

 MR is used in Run mode (nominal regulation)

 LPR is used in the Low-power run, Low-power sleep and Stop modes

 Power down is used in Standby mode. The regulator output is high impedance, the 
kernel circuitry is powered down, inducing zero consumption but the contents of the 
registers and RAM are lost except for the standby circuitry (wakeup logic, IWDG, RTC, 
LSI, LSE crystal 32 KHz oscillator, RCC_CSR).

3.4.4 Boot modes

At startup, BOOT0 pin and nBOOT1 option bit are used to select one of three boot options:

 Boot from Flash memory

 Boot from System memory

 Boot from embedded RAM

The boot loader is located in System memory. It is used to reprogram the Flash memory by 
using SPI1 (PA4, PA5, PA6, PA7), USART2 (PA2, PA3) or USART2 (PA9, PA10). See 
STM32™ microcontroller system memory boot mode AN2606 for details.
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3.5 Clock management

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

 Clock prescaler

To get the best trade-off 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 source

Three different clock sources can be used to drive the master clock SYSCLK:

– 1-25 MHz high-speed external (HSE), that can supply a PLL

– 16 MHz high-speed internal RC oscillator (HSI), trimmable by software, that can 
supply a PLL

– Multispeed internal RC oscillator (MSI), trimmable by software, able to generate 7 
frequencies (65 kHz, 131 kHz, 262 kHz, 524 kHz, 1.05 MHz, 2.1 MHz, 4.2 MHz). 
When a 32.768 kHz clock source is available in the system (LSE), the MSI 
frequency can be trimmed by software down to a ±0.5% accuracy.

 Auxiliary clock source

Two ultra-low-power clock sources that can be used to drive the real-time clock:

– 32.768 kHz low-speed external crystal (LSE)

– 37 kHz low-speed internal RC (LSI), also used to drive the independent watchdog. 
The LSI clock can be measured using the high-speed internal RC oscillator for 
greater precision.

 RTC clock sources

The LSI, LSE or HSE sources can be chosen to clock the RTC, whatever the system 
clock.

 Startup clock

After reset, the microcontroller restarts by default with an internal 2 MHz clock (MSI). 
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 an HSE clock failure occurs, the master 
clock is automatically switched to HSI and a software interrupt is generated if enabled.

Another clock security system can be enabled, in case of failure of the LSE it provides 
an interrupt or wakeup event which is generated if enabled.

 Clock-out capability (MCO: microcontroller clock output)

It outputs one of the internal clocks for external use by the application.

Several prescalers allow the configuration of the AHB frequency, each APB (APB1 and 
APB2) domains. The maximum frequency of the AHB and the APB domains is 32 MHz. See 
Figure 2 for details on the clock tree.



Functional overview STM32L031x4/6

24/118 DocID027063 Rev 4

Figure 2. Clock tree      
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3.8 Memories

The STM32L031x4/6 devices have the following features:

 8 Kbytes of embedded SRAM accessed (read/write) at CPU clock speed with 0 wait 
states. With the enhanced bus matrix, operating the RAM does not lead to any 
performance penalty during accesses to the system bus (AHB and APB buses).

 The non-volatile memory is divided into three arrays:

– 16 or 32 Kbytes of embedded Flash program memory

– 1 Kbytes of data EEPROM

– Information block containing 32 user and factory options bytes plus 4 Kbytes of 
system memory

The user options bytes are used to write-protect or read-out protect the memory (with 
4 Kbyte granularity) and/or readout-protect the whole memory with the following options:

 Level 0: no protection

 Level 1: memory readout protected. 

The Flash memory cannot be read from or written to if either debug features are 
connected or boot in RAM is selected

 Level 2: chip readout protected, debug features (Cortex-M0+ serial wire) and boot in 
RAM selection disabled (debugline fuse)

The whole non-volatile memory embeds the error correction code (ECC) feature.

3.9 Direct memory access (DMA)

The flexible 7-channel, general-purpose DMA is able to manage memory-to-memory, 
peripheral-to-memory and memory-to-peripheral transfers. The DMA controller supports 
circular buffer management, avoiding the generation of interrupts when the controller 
reaches the end of the buffer.

Each channel is connected to dedicated hardware DMA requests, with software trigger 
support for each channel. Configuration is done by software and transfer sizes between 
source and destination are independent.

The DMA can be used with the main peripherals: SPI, I2C, USART, LPUART, 
general-purpose timers, and ADC.

3.10 Analog-to-digital converter (ADC)

A native 12-bit, extended to 16-bit through hardware oversampling, analog-to-digital 
converter is embedded into STM32L031x4/6 devices. It has up to 10 external channels and 
3 internal channels (temperature sensor, voltage reference). Three channel are fast 
channel, PA0, PA4 and PA5, while the others are standard channels. 

It performs conversions in single-shot or scan mode. In scan mode, automatic conversion is 
performed on a selected group of analog inputs.

The ADC frequency is independent from the CPU frequency, allowing maximum sampling 
rate of 1.14 MSPS even with a low CPU speed. The ADC consumption is low at all 
frequencies (~25 µA at 10 kSPS, ~200 µA at 1MSPS). An auto-shutdown function 
guarantees that the ADC is powered off except during the active conversion phase.
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3.15.3 Low-power universal asynchronous receiver transmitter (LPUART)

The devices embed one Low-power UART. The LPUART supports asynchronous serial 
communication with minimum power consumption. It supports half duplex single wire 
communication and modem operations (CTS/RTS). It allows multiprocessor 
communication.

The LPUART has a clock domain independent from the CPU clock, and can wake up the 
system from Stop mode using baudrates up to 46 Kbaud. The Wakeup events from Stop 
mode are programmable and can be: 

 Start bit detection

 Or any received data frame 

 Or a specific programmed data frame

Only a 32.768 kHz clock (LSE) is needed to allow LPUART communication up to 9600 
baud. Therefore, even in Stop mode, the LPUART can wait for an incoming frame while 
having an extremely low energy consumption. Higher speed clock can be used to reach 
higher baudrates.

LPUART interface can be served by the DMA controller.

3.15.4 Serial peripheral interface (SPI)

The SPI is able to communicate at up to 16 Mbits/s in slave and master modes in full-duplex 
and half-duplex communication modes. The 3-bit prescaler gives 8 master mode 
frequencies and the frame is configurable to 8 bits or 16 bits. The hardware CRC 
generation/verification supports basic SD Card/MMC modes. 

The USARTs with synchronous capability can also be used as SPI master.

The SPI can be served by the DMA controller.

Refer to Table 13 for the supported modes and features of SPI interface. 

         

3.16 Cyclic redundancy check (CRC) calculation unit

The CRC (cyclic redundancy check) calculation unit is used to get a CRC code using a 
configurable generator polynomial value and size.

Among other applications, CRC-based techniques are used to verify data transmission or 
storage integrity. In the scope of the EN/IEC 60335-1 standard, they offer a means of 
verifying the Flash memory integrity. The CRC calculation unit helps compute a signature of 

2. This mode allows using the USART as an SPI master.

Table 13. SPI implementation

SPI features(1)

1. X = supported.

SPI1

Hardware CRC calculation X

I2S mode -

TI mode X
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Figure 7. STM32L031GxUxS UFQFPN28 pinout

1. The above figure shows the package top view.

2. This pinout applies only to STM32L031GxUxS part number.

Figure 8. STM32L031x4/6 TSSOP20 pinout 

1. The above figure shows the package top view.
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5 Memory mapping

Figure 10. Memory map  

1. Refer to the STM32L031x4/6 reference manual for details on the Flash memory organization for each memory size.
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Figure 15. IDD vs VDD, at TA= 25/55/85/105 °C, Run mode, code running from 
Flash memory, Range 2, HSE = 16 MHz, 1WS

Figure 16. IDD vs VDD, at TA= 25/55/85/105 °C, Run mode, code running from 
Flash memory, Range 2, HSI16, 1WS
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On-chip peripheral current consumption

The current consumption of the on-chip peripherals is given in the following tables. The 
MCU is placed under the following conditions:

 all I/O pins are in input mode with a static value at VDD or VSS (no load)

 all peripherals are disabled unless otherwise mentioned

 the given value is calculated by measuring the current consumption

– with all peripherals clocked off

– with only one peripheral clocked on

         

Table 34. Peripheral current consumption in Run or Sleep mode(1)

Peripheral

Typical consumption, VDD = 3.0 V, TA = 25 °C

UnitRange 1, 
VCORE=1.8 V 

VOS[1:0] = 01

Range 2, 
VCORE=1.5 V 

VOS[1:0] = 10

Range 3, 
VCORE=1.2 V 
VOS[1:0] = 11

Low-power 
sleep and run

APB1

WWDG 3 2 2 2

µA/MHz (fHCLK)

LPUART1 8 6.5 5.5 6

I2C1 11 9.5 7.5 9

LPTIM1 10 8.5 6.5 8

TIM2 10.5 8.5 7 9

USART2 14.5 12 9.5 11

APB2

ADC1(2) 5.5 5 3.5 4

µA/MHz (fHCLK)

SPI1 4 3 3 2.5

TIM21 7.5 6 5 5.5

TIM22 7 6 5 6

DBGMCU 1.5 1 1 0.5

SYSCFG 2.5 2 2 1.5

Cortex-
M0+ core 
I/O port 

GPIOA 3.5 3 2.5 2.5

µA/MHz (fHCLK)
GPIOB 3.5 2.5 2 2.5

GPIOC 8.5 6.5 5.5 7

GPIOH 1.5 1 1 0.5

AHB

CRC 1.5 1 1 1

µA/MHz (fHCLK)

FLASH 0(3) 0(3) 0(3) 0(3)

DMA1 10 8 6.5 8.5

All enabled 101 83 66 85

PWR 2.5 2 2 1 µA/MHz (fHCLK)

1. Data based on differential IDD measurement between all peripherals off an one peripheral with clock enabled, in the following 
conditions: fHCLK = 32 MHz (range 1), fHCLK = 16 MHz (range 2), fHCLK = 4 MHz (range 3), fHCLK = 64kHz (Low-power 
run/sleep), fAPB1 = fHCLK, fAPB2 = fHCLK, default prescaler value for each peripheral. The CPU is in Sleep mode in both cases. 
No I/O pins toggling. Not tested in production.

2. HSI oscillator is off for this measure.

3. Current consumption is negligible and close to 0 µA.
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Table 47. Flash memory and data EEPROM endurance and retention

Symbol Parameter  Conditions
Value

Unit
Min(1)

1. Guaranteed by characterization results.

NCYC
(2)

Cycling (erase / write)
Program memory

TA-40°C to 105 °C

10

kcycles

Cycling (erase / write)
EEPROM data memory 100

Cycling (erase / write)
Program memory

TA-40°C to 125 °C

0.2

Cycling (erase / write)
EEPROM data memory

2

tRET
(2)

2. Characterization is done according to JEDEC JESD22-A117.

Data retention (program memory) after 
10 kcycles at TA = 85 °C

TRET = +85 °C

30

years

Data retention (EEPROM data memory) 
after 100 kcycles at TA = 85 °C

30

Data retention (program memory) after 
10 kcycles at TA = 105 °C

TRET = +105 °C

10

Data retention (EEPROM data memory) 
after 100 kcycles at TA = 105 °C

Data retention (program memory) after 
200 cycles at TA = 125 °C

TRET = +125 °C
Data retention (EEPROM data memory) 
after 2 kcycles at TA = 125 °C
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Figure 32. SPI timing diagram - slave mode and CPHA = 1(1)

1. Measurement points are done at CMOS levels: 0.3VDD and 0.7VDD.

Figure 33. SPI timing diagram - master mode(1)

1. Measurement points are done at CMOS levels: 0.3VDD and 0.7VDD.



DocID027063 Rev 4 97/118

STM32L031x4/6 Package information

114

         

Table 70. LQFP48 - 48-pin low-profile quad flat package, 7 x 7 mm, package 
mechanical data

Symbol
millimeters inches(1)

1. Values in inches are converted from mm and rounded to 4 decimal digits.

Min Typ Max Min Typ Max

A  -  - 1.600  -  - 0.0630

A1 0.050  - 0.150 0.0020 - 0.0059

A2 1.350 1.400 1.450 0.0531 0.0551 0.0571

b 0.170 0.220 0.270 0.0067 0.0087 0.0106

c 0.090  - 0.200 0.0035 - 0.0079

D 8.800 9.000 9.200 0.3465 0.3543 0.3622

D1 6.800 7.000 7.200 0.2677 0.2756 0.2835

D3  - 5.500  -  - 0.2165 - 

E 8.800 9.000 9.200 0.3465 0.3543 0.3622

E1 6.800 7.000 7.200 0.2677 0.2756 0.2835

E3  - 5.500  -  - 0.2165  -

e  - 0.500  -  - 0.0197  -

L 0.450 0.600 0.750 0.0177 0.0236 0.0295

L1  - 1.000  -  - 0.0394  -

k 0° 3.5° 7° 0° 3.5° 7°

ccc - - 0.080 - - 0.0031
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7.2 LQFP32 package information

Figure 37. LQFP32, 7 x 7 mm, 32-pin low-profile quad flat package outline

1. Drawing is not to scale.
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Figure 38. LQFP32 recommended footprint

1. Dimensions are expressed in millimeters.

Table 71. LQFP32, 7 x 7 mm, 32-pin low-profile quad flat package mechanical data

Symbol
millimeters inches(1)

1. Values in inches are converted from mm and rounded to 4 decimal digits.

Min Typ Max Min Typ Max

A  -  - 1.600  -  - 0.0630

A1 0.050  - 0.150 0.0020  - 0.0059

A2 1.350 1.400 1.450 0.0531 0.0551 0.0571

b 0.300 0.370 0.450 0.0118 0.0146 0.0177

c 0.090  - 0.200 0.0035  - 0.0079

D 8.800 9.000 9.200 0.3465 0.3543 0.3622

D1 6.800 7.000 7.200 0.2677 0.2756 0.2835

D3  - 5.600  -  - 0.2205  -

E 8.800 9.000 9.200 0.3465 0.3543 0.3622

E1 6.800 7.000 7.200 0.2677 0.2756 0.2835

E3  - 5.600  -  - 0.2205  -

e  - 0.800  -  - 0.0315  -

L 0.450 0.600 0.750 0.0177 0.0236 0.0295

L1  - 1.000  -  - 0.0394  -

ccc  -  - 0.100  -  - 0.0039

A  -  - 1.600  -  - 0.0630
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LQFP32 device marking

The following figure gives an example of topside marking versus pin 1 position identifier 
location. 

Figure 39. Example of LQFP32 marking (package top view)

1. Parts marked as “ES”, “E” or accompanied by an Engineering Sample notification letter, are not yet 
qualified and therefore not yet ready to be used in production and any consequences deriving from such 
usage will not be at ST charge. In no event, ST will be liable for any customer usage of these engineering 
samples in production. ST Quality has to be contacted prior to any decision to use these Engineering 
samples to run qualification activity. 



Package information STM32L031x4/6

106/118 DocID027063 Rev 4

7.5 WLCSP25 package information 

Figure 46. WLCSP25 - 2.097 x 2.493 mm, 0.400 mm pitch wafer level chip scale 
package outline

         

Table 74. WLCSP25 - 2.097 x 2.493 mm, 0.400 mm pitch wafer level chip scale mechanical data

 Symbol
Milimeters Inches(1)

Min Typ Max Min Typ Max

A 0.5250 0.5550 0.5850 0.0207 0.0219 0.0230

A1 - 0.1750 - - 0.0069 -

A2 - 0.3800 - - 0.0150 -

A3(2) - 0.0250 - - 0.0010 -

b(3) 0.2200 0.2500 0.2800 0.0087 0.0098 0.0110

D 2.0620 2.0970 2.1320 0.0812 0.0826 0.0839

E 2.4580 2.4930 2.5280 0.0968 0.0981 0.0995

e - 0.4000 - - 0.0157 -

e1 - 1.6000 - - 0.0630 -

e2 - 1.6000 - - 0.0630 -

F - 0.2485 - - 0.0098 -

G - 0.4465 - - 0.0176 -



DocID027063 Rev 4 115/118

STM32L031x4/6 Revision history

117

9 Revision history

         

Table 79. Document revision history

Date Revision Changes

18-Sep-2015 1 Initial release.

22-Oct-2015 2

Datasheet status changed to production data.Updated power 
consumption in run mode on cover page. 

Updated Table 5: Functionalities depending on the working mode  
(from Run/active down to standby).

Modified Figure 6: STM32L031x4/6 UFQFPN28 pinout and 
Table 15: Pin definitions.

Updated power dissipation (PD) in Table 20: General operating 
conditions.

Updated current consumption with all peripherals enabled in 
Table 34: Peripheral current consumption in Run or Sleep mode 
and Table 35: Peripheral current consumption in Stop and 
Standby mode. Modified tWSTOP for fHCLK=65 MHz in Table 36: 
Low-power mode wakeup timings.

Updated Table 24: Current consumption in Run mode, code with 
data processing running   from Flash memory, Table 25: Current 
consumption in Run mode vs code type,  code with data 
processing running from Flash memory, Figure 15: IDD vs VDD, 
at TA= 25/55/85/105 °C, Run mode, code running from Flash 
memory, Range 2, HSE = 16 MHz, 1WS and Figure 16: IDD vs 
VDD, at TA= 25/55/85/105 °C, Run mode, code running from 
Flash memory, Range 2, HSI16, 1WS.

UpdatedTable 26: Current consumption in Run mode, code with 
data processing running from RAM and Table 27: Current 
consumption in Run mode vs code type,  code with data 
processing running from RAM, Table 28: Current consumption in 
Sleep mode.

Updated Table 29: Current consumption in Low-power run mode 
and Figure 17: IDD vs VDD, at TA= 25/55/ 85/105/125 °C, Low-
power run mode, code running from RAM, Range 3, MSI (Range 
0) at 64 KHz, 0 WS. Updated Table 30: Current consumption in 
Low-power Sleep mode.

Updated Table 31: Typical and maximum current consumptions in 
Stop mode, Table 32: Typical and maximum current 
consumptions in Standby mode, Figure 18: IDD vs VDD, at TA= 
25/55/ 85/105/125 °C, Stop mode with RTC enabled and running 
on LSE Low drive and Figure 19: IDD vs VDD, at TA= 
25/55/85/105/125 °C, Stop mode with RTC disabled, all clocks 
off.

Updated Table 48: EMS characteristics and Table 49: EMI 
characteristics.
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Features:

– Change minimum comparator supply voltage to 1.65 V.

– Updated current consumptions in Standby, Stop and Stop with 
RTC ON modes.

Updated number of GPIOs for STM32L031GxUxS in Table 2: 
Ultra-low-power STM32L031x4/x6 device features and peripheral 
counts.

Removed note related to preliminary consumption values in 
Table 5: Functionalities depending on the working mode  (from 
Run/active down to standby). 

Added number of fast and standard channels in Section 3.10: 
Analog-to-digital converter (ADC).

Added baudrate allowing to wake up the MCU from Stop mode in 
Section 3.15.2: Universal synchronous/asynchronous receiver 
transmitter (USART) and Section 3.15.3: Low-power universal 
asynchronous receiver transmitter (LPUART).

Changed VDDA minimum value to 1.65 V in Table 20: General 
operating conditions.

Added IREFINT value for VDD=1.8 V in Table 35: Peripheral 
current consumption in Stop and Standby mode.

Section 6.3.15: 12-bit ADC characteristics:

– Table 57: ADC characteristics: 

Distinction made between VDDA for fast and standard 
channels; added note 1.
Added note 4. related to RADC.
Updated tS and tCONV.

– Updated Table 58: RAIN max for fADC = 16 MHz for fADC = 
16 MHz and distinction made between fast and standard 
channels.

Added Table 66: USART/LPUART characteristics.

Table 79. Document revision history

Date Revision Changes


