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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 Description

The STM32L496xx devices are the ultra-low-power microcontrollers based on the high-
performance ARM® Cortex®-M4 32-bit RISC core operating at a frequency of up to 80 MHz. 
The Cortex-M4 core features a Floating point unit (FPU) single precision which supports all 
ARM single-precision data-processing instructions and data types. It also implements a full 
set of DSP instructions and a memory protection unit (MPU) which enhances application 
security.

The STM32L496xx devices embed high-speed memories (up to 1 Mbyte of Flash memory, 
320 Kbyte of SRAM), a flexible external memory controller (FSMC) for static memories (for 
devices with packages of 100 pins and more), a Quad SPI flash memories interface 
(available on all packages) and an extensive range of enhanced I/Os and peripherals 
connected to two APB buses, two AHB buses and a 32-bit multi-AHB bus matrix.

The STM32L496xx devices embed several protection mechanisms for embedded Flash 
memory and SRAM: readout protection, write protection, proprietary code readout 
protection and Firewall.

The devices offer up to three fast 12-bit ADCs (5 Msps), two comparators, two operational 
amplifiers, two DAC channels, an internal voltage reference buffer, a low-power RTC, two 
general-purpose 32-bit timer, two 16-bit PWM timers dedicated to motor control, seven 
general-purpose 16-bit timers, and two 16-bit low-power timers. The devices support four 
digital filters for external sigma delta modulators (DFSDM).

In addition, up to 24 capacitive sensing channels are available. The devices also embed an 
integrated LCD driver 8x40 or 4x44, with internal step-up converter.

They also feature standard and advanced communication interfaces.

• Four I2Cs

• Three SPIs

• Three USARTs, two UARTs and one Low-Power UART.

• Two SAIs (Serial Audio Interfaces)

• One SDMMC

• Two CAN

• One USB OTG full-speed

• One SWPMI (Single Wire Protocol Master Interface)

• Camera interface

• DMA2D controller

The STM32L496xx operates in the -40 to +85 °C (+105 °C junction), -40 to +105 °C 
(+125 °C junction) and -40 to +125 °C (+130 °C junction) temperature ranges from a 1.71 to 
3.6 V VDD power supply when using internal LDO regulator and a 1.05 to 1.32V VDD12 
power supply when using external SMPS supply. A comprehensive set of power-saving 
modes allows the design of low-power applications.

Some independent power supplies are supported: analog independent supply input for 
ADC, DAC, OPAMPs and comparators, 3.3 V dedicated supply input for USB and up to 14 
I/Os can be supplied independently down to 1.08V. A VBAT input allows to backup the RTC 
and backup registers. Dedicated VDD12 power supplies can be used to bypass the internal 
LDO regulator when connected to an external SMPS.
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3.10.5 Reset mode 

In order to improve the consumption under reset, the I/Os state under and after reset is 
“analog state” (the I/O schmitt trigger is disable). In addition, the internal reset pull-up is 
deactivated when the reset source is internal.

3.10.6 VBAT operation

The VBAT pin allows to power the device VBAT domain from an external battery, an external 
supercapacitor, or from VDD when no external battery and an external supercapacitor are 
present. The VBAT pin supplies the RTC with LSE and the backup registers. Three anti-
tamper detection pins are available in VBAT mode.

VBAT operation is automatically activated when VDD is not present.

SysTick timer O O O O - - - - - - - - -

Touch sensing 
controller (TSC)

O O O O - - - - - - - - -

Random number 
generator (RNG)

O(8) O(8) - - - - - - - - - - -

CRC calculation unit O O O O - - - - - - - - -

GPIOs O O O O O O O O (9)
5 

pins
(10)

(11)
5 

pins
(10)

-

1. Legend: Y = Yes (Enable). O = Optional (Disable by default. Can be enabled by software). - = Not available.

2. The Flash can be configured in power-down mode. By default, it is not in power-down mode.

3. The SRAM clock can be gated on or off.

4. SRAM2 content is preserved when the bit RRS is set in PWR_CR3 register.

5. Some peripherals with wakeup from Stop capability can request HSI16 to be enabled. In this case, HSI16 is woken up by 
the peripheral, and only feeds the peripheral which requested it. HSI16 is automatically put off when the peripheral does not 
need it anymore.

6. UART and LPUART reception is functional in Stop mode, and generates a wakeup interrupt on Start, address match or 
received frame event.

7. I2C address detection is functional in Stop mode, and generates a wakeup interrupt in case of address match.

8. Voltage scaling Range 1 only.

9. I/Os can be configured with internal pull-up, pull-down or floating in Standby mode.

10. The I/Os with wakeup from Standby/Shutdown capability are: PA0, PC13, PE6, PA2, PC5.

11. I/Os can be configured with internal pull-up, pull-down or floating in Shutdown mode but the configuration is lost when 
exiting the Shutdown mode.

Table 5. Functionalities depending on the working mode(1) (continued)

Peripheral Run Sleep
Low-

power 
run

Low-
power 
sleep

Stop 0/1 Stop 2 Standby Shutdown
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3.12 Clocks and startup

The clock controller (see Figure 4) 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: four different clock sources can be used to drive the master 
clock SYSCLK:

– 4-48 MHz high-speed external crystal or ceramic resonator (HSE), that can supply 
a PLL. The HSE can also be configured in bypass mode for an external clock.

– 16 MHz high-speed internal RC oscillator (HSI16), trimmable by software, that can 
supply a PLL

– Multispeed internal RC oscillator (MSI), trimmable by software, able to generate 
12 frequencies from 100 kHz to 48 MHz. When a 32.768 kHz clock source is 
available in the system (LSE), the MSI frequency can be automatically trimmed by 
hardware to reach better than ±0.25% accuracy. In this mode the MSI can feed the 
USB device, saving the need of an external high-speed crystal (HSE). The MSI 
can supply a PLL.

– System PLL which can be fed by HSE, HSI16 or MSI, with a maximum frequency 
at 80 MHz.

• RC48 with clock recovery system (HSI48): internal 48 MHz clock source (HSI48)can be 
used to drive the USB, the SDMMC or the RNG peripherals. This clock can be output 
on the MCO.

• Auxiliary clock source: two ultralow-power clock sources that can be used to drive 
the LCD controller and the real-time clock:

– 32.768 kHz low-speed external crystal (LSE), supporting four drive capability 
modes. The LSE can also be configured in bypass mode for an external clock.

– 32 kHz low-speed internal RC (LSI), also used to drive the independent watchdog. 
The LSI clock accuracy is ±5% accuracy.

• Peripheral clock sources: Several peripherals (USB, SDMMC, RNG, SAI, USARTs, 
I2Cs, LPTimers, ADC, SWPMI) have their own independent clock whatever the system 
clock. Three PLLs, each having three independent outputs allowing the highest 
flexibility, can generate independent clocks for the ADC, the USB/SDMMC/RNG and 
the two SAIs.

• Startup clock: after reset, the microcontroller restarts by default with an internal 4 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 a HSE clock 
failure occurs, the master clock is automatically switched to HSI16 and a software 
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3.15 Chrom-ART Accelerator™ (DMA2D)

The Chrom-Art Accelerator™ (DMA2D) is a graphic accelerator which offers advanced bit 
blitting, row data copy and pixel format conversion. It supports the following functions:

• Rectangle filling with a fixed color

• Rectangle copy

• Rectangle copy with pixel format conversion

• Rectangle composition with blending and pixel format conversion.

Various image format coding are supported, from indirect 4bpp color mode up to 32bpp 
direct color. It embeds dedicated memory to store color lookup tables.

An interrupt can be generated when an operation is complete or at a programmed 
watermark.

All the operations are fully automatized and are running independently from the CPU or the 
DMAs.

3.16 Interrupts and events

3.16.1 Nested vectored interrupt controller (NVIC)

The devices embed a nested vectored interrupt controller able to manage 16 priority levels, 
and handle up to 90 maskable interrupt channels plus the 16 interrupt lines of the Cortex®-
M4.

The NVIC benefits are the following:

• Closely coupled NVIC gives low latency interrupt processing

• Interrupt entry vector table address passed directly to the core

• Allows early processing of interrupts

• Processing of late arriving higher priority interrupts

• Support for tail chaining

• Processor state automatically saved

• Interrupt entry restored on interrupt exit with no instruction overhead

The NVIC hardware block provides flexible interrupt management features with minimal 
interrupt latency.

3.16.2 Extended interrupt/event controller (EXTI)

The extended interrupt/event controller consists of 41 edge detector lines used to generate 
interrupt/event requests and wake-up the system from Stop mode. Each external line can be 
independently configured to select the trigger event (rising edge, falling edge, both) and can 
be masked independently A pending register maintains the status of the interrupt requests. 
The internal lines are connected to peripherals with wakeup from Stop mode capability. The 
EXTI can detect an external line with a pulse width shorter than the internal clock period. Up 
to 136 GPIOs can be connected to the 16 external interrupt lines.
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3.27.2 General-purpose timers (TIM2, TIM3, TIM4, TIM5, TIM15, TIM16, 
TIM17)

There are up to seven synchronizable general-purpose timers embedded in the 
STM32L496xx (see Table 10 for differences). Each general-purpose timer can be used to 
generate PWM outputs, or act as a simple time base.

• TIM2, TIM3, TIM4 and TIM5

They are full-featured general-purpose timers:

– TIM2 and TIM5 have a 32-bit auto-reload up/downcounter and 32-bit prescaler

– TIM3 and TIM4 have 16-bit auto-reload up/downcounter and 16-bit prescaler.

These timers feature 4 independent channels for input capture/output compare, PWM 
or one-pulse mode output. They can work together, or with the other general-purpose 
timers via the Timer Link feature for synchronization or event chaining.

The counters can be frozen in debug mode.

All have independent DMA request generation and support quadrature encoders.

• TIM15, 16 and 17

They are general-purpose timers with mid-range features:

They have 16-bit auto-reload upcounters and 16-bit prescalers.

– TIM15 has 2 channels and 1 complementary channel

– TIM16 and TIM17 have 1 channel and 1 complementary channel

All channels can be used for input capture/output compare, PWM or one-pulse mode 
output.

The timers can work together via the Timer Link feature for synchronization or event 
chaining. The timers have independent DMA request generation.

The counters can be frozen in debug mode.

3.27.3 Basic timers (TIM6 and TIM7)

The basic timers are mainly used for DAC trigger generation. They can also be used as 
generic 16-bit timebases.

3.27.4 Low-power timer (LPTIM1 and LPTIM2)

The devices embed two low-power timers. These timers have an independent clock and are 
running in Stop mode if they are clocked by LSE, LSI or an external clock. They are able to 
wakeup the system from Stop mode.

LPTIM1 is active in Stop 0, Stop 1 and Stop 2 modes.

LPTIM2 is active in Stop 0 and Stop 1 mode.
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Figure 11. STM32L496Vx LQFP100 pinout(1)

1. The above figure shows the package top view.
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45 C1 C1 71 A12 104 104 D13 D13 PA12 I/O FT_u -
TIM1_ETR, SPI1_MOSI, USART1_RTS_DE, 
CAN1_TX, OTG_FS_DP, EVENTOUT

-

46 C2 C2 72 A11 105 105 A11 A11
PA13 

(JTMS/SWDIO)
I/O FT -

JTMS/SWDIO, IR_OUT, OTG_FS_NOE, 
SWPMI1_TX, SAI1_SD_B, EVENTOUT

-

47 B1 B1 - - - - - - VSS S - - - -

48 A1 A1 73 C11 106 106 E12 E12 VDDUSB S - - - -

- - - 74 F11 107 107 C12 C12 VSS S - - - -

- - - 75 G11 108 108 C13 C13 VDD S - - - -

- - - - - - - E11 E11 PH6 I/O FT - I2C2_SMBA, DCMI_D8, EVENTOUT -

- - - - - - - D12 D12 PH7 I/O FT_f - I2C3_SCL, DCMI_D9, EVENTOUT -

- - - - - - - D11 D11 PH9 I/O FT - I2C3_SMBA, DCMI_D0, EVENTOUT -

- - - - - - - B13 B13 PH12 I/O FT - TIM5_CH3, DCMI_D3, EVENTOUT -

- - - - - - - A13 A13 PH14 I/O FT - TIM8_CH2N, DCMI_D4, EVENTOUT -

- - - - - - - B12 B12 PH15 I/O FT - TIM8_CH3N, DCMI_D11, EVENTOUT -

- - - - - - - A12 A12 PI0 I/O FT -
TIM5_CH4, SPI2_NSS, DCMI_D13, 
EVENTOUT

-

Table 15. STM32L496xx pin definitions (continued)

Pin Number

Pin name
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Port C

PC0 - LPTIM1_IN1 I2C4_SCL - I2C3_SCL -
DFSDM1_

DATIN4
-

PC1 TRACED0 LPTIM1_OUT I2C4_SDA SPI2_MOSI I2C3_SDA - DFSDM1_CKIN4 -

PC2 - LPTIM1_IN2 - - - SPI2_MISO
DFSDM1_

CKOUT
-

PC3 - LPTIM1_ETR - - - SPI2_MOSI - -

PC4 - - - - - - - USART3_TX

PC5 - - - - - - - USART3_RX

PC6 - - TIM3_CH1 TIM8_CH1 - - DFSDM1_CKIN3 -

PC7 - - TIM3_CH2 TIM8_CH2 - -
DFSDM1_

DATIN3
-

PC8 - - TIM3_CH3 TIM8_CH3 - - - -

PC9 - TIM8_BKIN2 TIM3_CH4 TIM8_CH4 DCMI_D3 - I2C3_SDA -

PC10 TRACED1 - - - - - SPI3_SCK USART3_TX

PC11 - - - - -
QUADSPI_BK

2_NCS
SPI3_MISO USART3_RX

PC12 TRACED3 - - - - - SPI3_MOSI USART3_CK

PC13 - - - - - - - -

PC14 - - - - - - - -

PC15 - - - - - - - -

Table 16. Alternate function AF0 to AF7 (for AF8 to AF15 see Table 17) (continued)

Port

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7

SYS_AF
TIM1/2/5/8/

LPTIM1
TIM1/2/3/4/5

SPI2/USART2/
CAN2/TIM8/
QUADSPI

I2C1/2/3/4/
DCMI

SPI1/2/DCMI/
QUADSPI

SPI3/I2C3/
DFSDM/
COMP1/

QUADSPI

USART1/2/3
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Port F

PF0 - - - - I2C2_SDA - - -

PF1 - - - - I2C2_SCL - - -

PF2 - - - - I2C2_SMBA - - -

PF3 - - - - - - - -

PF4 - - - - - - - -

PF5 - - - - - - - -

PF6 - TIM5_ETR TIM5_CH1 - - - - -

PF7 - - TIM5_CH2 - - - - -

PF8 - - TIM5_CH3 - - - - -

PF9 - - TIM5_CH4 - - - - -

PF10 - - - QUADSPI_CLK - - - -

PF11 - - - - - - - -

PF12 - - - - - - - -

PF13 - - - - I2C4_SMBA -
DFSDM1_

DATIN6
-

PF14 - - - - I2C4_SCL - DFSDM1_CKIN6 -

PF15 - - - - I2C4_SDA - - -

Table 16. Alternate function AF0 to AF7 (for AF8 to AF15 see Table 17) (continued)

Port

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7

SYS_AF
TIM1/2/5/8/

LPTIM1
TIM1/2/3/4/5

SPI2/USART2/
CAN2/TIM8/
QUADSPI

I2C1/2/3/4/
DCMI

SPI1/2/DCMI/
QUADSPI

SPI3/I2C3/
DFSDM/
COMP1/

QUADSPI

USART1/2/3
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Port B

PB0 - - QUADSPI_BK1_IO1 LCD_SEG5 COMP1_OUT SAI1_EXTCLK - EVENTOUT

PB1
LPUART1_RT

S_DE
- QUADSPI_BK1_IO0 LCD_SEG6 - - LPTIM2_IN1 EVENTOUT

PB2 - - - LCD_VLCD - - - EVENTOUT

PB3 - - OTG_FS_CRS_SYNC LCD_SEG7 - SAI1_SCK_B - EVENTOUT

PB4
UART5_RTS_

DE
TSC_G2_IO1 DCMI_D12 LCD_SEG8 - SAI1_MCLK_B TIM17_BKIN EVENTOUT

PB5 UART5_CTS TSC_G2_IO2 DCMI_D10 LCD_SEG9 COMP2_OUT SAI1_SD_B TIM16_BKIN EVENTOUT

PB6 CAN2_TX TSC_G2_IO3 DCMI_D5 -
TIM8_BKIN2_

COMP2
SAI1_FS_B TIM16_CH1N EVENTOUT

PB7 UART4_CTS TSC_G2_IO4 DCMI_VSYNC LCD_SEG21 FMC_NL
TIM8_BKIN_C

OMP1
TIM17_CH1N EVENTOUT

PB8 - CAN1_RX DCMI_D6 LCD_SEG16 SDMMC1_D4 SAI1_MCLK_A TIM16_CH1 EVENTOUT

PB9 - CAN1_TX DCMI_D7 LCD_COM3 SDMMC1_D5 SAI1_FS_A TIM17_CH1 EVENTOUT

PB10 LPUART1_RX TSC_SYNC QUADSPI_CLK LCD_SEG10 COMP1_OUT SAI1_SCK_A - EVENTOUT

PB11 LPUART1_TX - QUADSPI_BK1_NCS LCD_SEG11 COMP2_OUT - - EVENTOUT

PB12
LPUART1_RT

S_DE
TSC_G1_IO1 CAN2_RX LCD_SEG12 SWPMI1_IO SAI2_FS_A TIM15_BKIN EVENTOUT

PB13
LPUART1_CT

S
TSC_G1_IO2 CAN2_TX LCD_SEG13 SWPMI1_TX SAI2_SCK_A TIM15_CH1N EVENTOUT

PB14 - TSC_G1_IO3 - LCD_SEG14 SWPMI1_RX SAI2_MCLK_A TIM15_CH1 EVENTOUT

PB15 - TSC_G1_IO4 - LCD_SEG15
SWPMI1_SUS

PEND
SAI2_SD_A TIM15_CH2 EVENTOUT

Table 17. Alternate function AF8 to AF15 (for AF0 to AF7 see Table 16) (continued)

Port

AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15

UART4/5/
LPUART1/

CAN2
CAN1/TSC

CAN2/
OTG_FS/DCMI/

QUADSPI
LCD

SDMMC/
COMP1/2/FM

C/SWPMI1
SAI1/2

TIM2/15/16/17/
LPTIM2

EVENOUT
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Table 30. Current consumption in Run and Low-power run modes, code with data processing 
running from SRAM1 

Symbol Parameter

Conditions TYP MAX(1)

Unit
-

Voltage 
scaling

fHCLK 25 °C 55 °C 85 °C
105 
°C

125 
°C

25 °C 55 °C 85 °C
105 
°C

125 
°C

IDD_ALL(Run)
Supply 

current in 
Run mode

fHCLK = fHSE up 
to 48MHz 
included, bypass 
mode  
PLL ON above  
48 MHz all 
peripherals 
disable

Range 2

26 MHz 2.72 2.76 2.89 3.12 3.58 3.0 3.1 3.4 3.8 4.8

mA

16 MHz 1.73 1.76 1.89 2.12 2.58 1.9 2.0 2.3 2.7 3.7

8 MHz 0.93 0.96 1.09 1.31 1.77 1.0 1.1 1.42 1.8 2.8

4 MHz 0.53 0.57 0.69 0.91 1.36 0.6 0.7 0.9 1.4 2.4

2 MHz 0.33 0.36 0.49 0.71 1.16 0.4 0.5 0.7 1.2 2.2

1 MHz 0.23 0.26 0.39 0.61 1.06 0.2 0.4 0.6 1.1 2.1

100 kHz 0.14 0.17 0.3 0.52 0.97 0.2 0.3 0.5 1.0 2.0

Range 1

80 MHz 9.71 9.78 9.95 10.2 10.8 10.6 10.7 11.1 11.6 12.7

72 MHz 8.77 8.84 9 9.27 9.8 9.6 9.7 10.0 10.6 11.7

64 MHz 7.82 7.89 8.05 8.32 8.84 8.5 8.7 9.0 9.5 10.6

48 MHz 5.87 5.93 6.1 6.36 6.88 6.4 6.6 6.9 7.4 8.5

32 MHz 3.97 4.03 4.18 4.44 4.95 4.4 4.5 4.8 5.3 6.4

24 MHz 3.02 3.07 3.22 3.47 3.99 3.3 3.5 3.7 4.3 5.4

16 MHz 2.07 2.11 2.26 2.51 3.02 2.3 2.4 2.7 3.2 4.3

IDD_ALL
(LPRun)

Supply 
current in 
low-power 
run mode

fHCLK = fMSI 
all peripherals disable 
FLASH in power-down

2 MHz 258 296 430 665 1140 295 402 634 1154 2180

µA
1 MHz 136 180 314 550 1020 170 283 530 1034 2065

400 kHz 78.5 109 241 475 951 90 206 458 958 1991

100 kHz 37.4 78.1 208 440 918 53 171 429 925 1957

1. Guaranteed by characterization results, unless otherwise specified.
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Table 31. Current consumption in Run, code with data processing running from
 SRAM1 and power supplied by external SMPS (VDD12 = 1.10 V) 

Symbol Parameter
Conditions(1) TYP

Unit
- fHCLK 25 °C 55 °C 85 °C 105 °C 125 °C

IDD_ALL(Run) Supply current in Run mode
fHCLK = fHSE up to 48MHz included, bypass mode  
PLL ON above 
48 MHz all peripherals disable

80 MHz 3.49 3.52 3.58 3.67 3.88

mA

72 MHz 3.15 3.18 3.24 3.33 3.52

64 MHz 2.81 2.84 2.89 2.99 3.18

48 MHz 2.11 2.13 2.19 2.29 2.47

32 MHz 1.43 1.45 1.50 1.60 1.78

24 MHz 1.09 1.10 1.16 1.25 1.43

16 MHz 0.74 0.76 0.81 0.90 1.09

8 MHz 0.40 0.41 0.47 0.57 0.76

4 MHz 0.23 0.25 0.30 0.39 0.59

2 MHz 0.14 0.16 0.21 0.31 0.50

1 MHz 0.10 0.11 0.17 0.26 0.46

100 kHz 0.06 0.07 0.13 0.22 0.42

1. All values are obtained by calculation based on measurements done without SMPS and using following parameters: SMPS input = 3.3 V, SMPS efficiency = 85%,  
VDD12 = 1.10 V



E
lec

trica
l c

h
ara

cte
ristic

s
S

T
M

32
L

49
6x

x

1
35/262

D
ocID

029
173 R

e
v 1

IDD_ALL(wake
up from 
Stop2)

Supply current 
during wakeup 
from Stop 2 
mode 

Wakeup clock is 
MSI = 48 MHz, 
voltage Range 1.

See (4).

3 V 1.69 - - - - - - - - -

mA

Wakeup clock is 
MSI = 4 MHz, 
voltage Range 2.

See (4).

3 V 1.35 - - - - - - - - -

Wakeup clock is 
HSI16 = 16 MHz, 
voltage Range 1.

See (4).

3 V 1.7 - - - - - - - - -

1. Guaranteed by characterization results, unless otherwise specified.

2. LCD enabled with external voltage source. Consumption from VLCD excluded. Refer to LCD controller characteristics for IVLCD.

3. Based on characterization done with a 32.768 kHz crystal (MC306-G-06Q-32.768, manufacturer JFVNY) with two 6.8 pF loading capacitors. 

4. Wakeup with code execution from Flash. Average value given for a typical wakeup time as specified in Table 51: Low-power mode wakeup timings.

Table 44. Current consumption in Stop 2 mode (continued)

Symbol Parameter
Conditions TYP MAX(1)

Unit
- VDD 25 °C 55 °C 85 °C 105 °C 125 °C 25 °C 55 °C 85 °C 105 °C 125 °C
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On-chip peripheral current consumption

The current consumption of the on-chip peripherals is given in Table 50. The MCU is placed 
under the following conditions:

• All I/O pins are in Analog mode

• The given value is calculated by measuring the difference of the current consumptions:

– when the peripheral is clocked on

– when the peripheral is clocked off

• Ambient operating temperature and supply voltage conditions summarized in Table 19: 
Voltage characteristics

• The power consumption of the digital part of the on-chip peripherals is given in 
Table 50. The power consumption of the analog part of the peripherals (where 
applicable) is indicated in each related section of the datasheet.

          

Table 50. Peripheral current consumption 

Peripheral Range 1 Range 2
Low-power run 

and sleep
Unit

AHB

Bus Matrix(1) 4.44 3.75 4.00

µA/MHz

ADC independent clock domain 0.40 0.08 0.30

ADC AHB clock domain 5.55 4.63 5.00

CRC 0.48 0.42 0.50

DMA1 2.00 1.60 2.00

DMA2 1.76 1.50 1.50

DMA2D 24.33 20.21 24.50

FLASH 8.50 7.10 8.00

FMC 7.58 6.29 7.00

GPIOA(2) 1.59 1.25 1.50

GPIOB(2) 1.56 1.25 1.50

GPIOC(2) 1.58 1.29 1.50

GPIOD(2) 1.40 1.17 1.40

GPIOE(2) 1.36 1.13 1.40

GPIOF(2) 1.70 1.40 1.50

GPIOG(2) 1.80 1.50 1.80

GPIOH(2) 1.50 1.30 1.50

GPIOI(2) 1.18 0.96 1.00

DCMI 1.6 1.3 1.2

OTG_FS independent clock domain 23.20 NA NA

OTG_FS AHB clock domain 14.30 NA NA

QUADSPI 6.84 5.67 6.50
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All I/Os are CMOS- and TTL-compliant (no software configuration required). Their 
characteristics cover more than the strict CMOS-technology or TTL parameters. The 
coverage of these requirements is shown in Figure 28 for standard I/Os, and in Figure 28 for 
5 V tolerant I/Os.

Figure 28. I/O input characteristics

Output driving current

The GPIOs (general purpose input/outputs) can sink or source up to ±8 mA, and sink or 
source up to ± 20 mA (with a relaxed VOL/VOH).

In the user application, the number of I/O pins which can drive current must be limited to 
respect the absolute maximum rating specified in Section 6.2:

• The sum of the currents sourced by all the I/Os on VDDIOx, plus the maximum 
consumption of the MCU sourced on VDD, cannot exceed the absolute maximum rating 
ΣIVDD (see Table 19: Voltage characteristics).

• The sum of the currents sunk by all the I/Os on VSS, plus the maximum consumption of 
the MCU sunk on VSS, cannot exceed the absolute maximum rating ΣIVSS (see 
Table 19: Voltage characteristics). 
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THD
Total 
harmonic 
distortion

ADC clock frequency ≤ 
26 MHz,

1.65 V ≤ VDDA = VREF+ ≤ 
3.6 V,

Voltage scaling Range 2

Single 
ended

Fast channel (max speed) - -71 -69

dB
Slow channel (max speed) - -71 -69

Differential
Fast channel (max speed) - -73 -72

Slow channel (max speed) - -73 -72

1. Guaranteed by design.

2. ADC DC accuracy values are measured after internal calibration.

3. ADC accuracy vs. negative Injection Current: Injecting negative current on any analog input pins should be avoided as this 
significantly reduces the accuracy of the conversion being performed on another analog input. It is recommended to add a 
Schottky diode (pin to ground) to analog pins which may potentially inject negative current.

4. The I/O analog switch voltage booster is enable when VDDA < 2.4 V (BOOSTEN = 1 in the SYSCFG_CFGR1 when 
VDDA < 2.4 V). It is disable when VDDA ≥ 2.4 V. No oversampling.

Table 80. ADC accuracy - limited test conditions 4(1)(2)(3) (continued)

Sym-
bol

Parameter Conditions(4) Min Typ Max Unit
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CMD, D inputs (referenced to CK) in MMC and SD HS mode

tISU Input setup time HS fPP = 50 MHz 2.5 - - ns

tIH Input hold time HS fPP = 50 MHz 2.5 - - ns

CMD, D outputs (referenced to CK) in MMC and SD HS mode

tOV Output valid time HS fPP = 50 MHz - 13.5 16.5 ns

tOH Output hold time HS fPP = 50 MHz 9 - - ns

CMD, D inputs (referenced to CK) in SD default mode

tISUD Input setup time SD fPP = 50 MHz 2 - - ns

tIHD Input hold time SD fPP = 50 MHz 4.5 - - ns

CMD, D outputs (referenced to CK) in SD default mode

tOVD Output valid default time SD fPP = 50 MHz - 4.5 5 ns

tOHD Output hold default time SD fPP = 50 MHz 0 - - ns

1. Guaranteed by characterization results.

Table 119. SD / MMC dynamic characteristics, VDD=1.71 V to 1.9 V(1) (continued)

Symbol Parameter Conditions Min Typ Max Unit
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Figure 67. UFBGA132 - 132-ball, 7 x 7 mm ultra thin fine pitch ball grid array
package recommended footprint

          

e - 0.500 - - 0.0197 -

Z - 0.750 - - 0.0295 -

ddd - 0.080 - - 0.0031 -

eee - 0.150 - - 0.0059 -

fff - 0.050 - - 0.0020 -

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

Table 124. UFBGA132 recommended PCB design rules (0.5 mm pitch BGA) 

Dimension Recommended values

Pitch 0.5 mm

Dpad 0.280 mm

Dsm
0.370 mm typ. (depends on the soldermask 
registration tolerance)

Stencil opening 0.280 mm

Stencil thickness Between 0.100 mm and 0.125 mm

Pad trace width 0.100 mm

Ball diameter 0.280 mm

Table 123. UFBGA132 - 132-ball, 7 x 7 mm ultra thin fine pitch ball grid array 
package mechanical data (continued)

Symbol
millimeters inches(1)

Min Typ Max Min Typ Max
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7.7 Thermal characteristics

The maximum chip-junction temperature, TJ max, in degrees Celsius, may be calculated 
using the following equation:

TJ max = TA max + (PD max x ΘJA)

Where:

• TA max is the maximum ambient temperature in °C,

• ΘJA is the package junction-to-ambient thermal resistance, in °C/W,

• PD max is the sum of PINT max and PI/O max (PD max = PINT max + PI/Omax),

• PINT max is the product of IDD and VDD, expressed in Watts. This is the maximum chip 
internal power.

PI/O max represents the maximum power dissipation on output pins where:

PI/O max = Σ (VOL × IOL) + Σ ((VDDIOx – VOH) × IOH),

taking into account the actual VOL / IOL and VOH / IOH of the I/Os at low and high level in the 
application.

          

7.7.1 Reference document

JESD51-2 Integrated Circuits Thermal Test Method Environment Conditions - Natural 
Convection (Still Air). Available from www.jedec.org

7.7.2 Selecting the product temperature range

When ordering the microcontroller, the temperature range is specified in the ordering 
information scheme shown in Section 8: Part numbering.

Each temperature range suffix corresponds to a specific guaranteed ambient temperature at 
maximum dissipation and, to a specific maximum junction temperature.

As applications do not commonly use the STM32L496xx at maximum dissipation, it is useful 
to calculate the exact power consumption and junction temperature to determine which 
temperature range will be best suited to the application.

Table 129. Package thermal characteristics 

Symbol Parameter Value Unit

ΘJA

Thermal resistance junction-ambient 
UFBGA169 - 7 × 7 mm

52

°C/W

Thermal resistance junction-ambient 
LQFP144 - 20 × 20 mm

32

Thermal resistance junction-ambient 
UFBGA132 - 7 × 7 mm

55

Thermal resistance junction-ambient 
WLCSP100

35.8

Thermal resistance junction-ambient 
LQFP100 - 14 × 14mm

42

Thermal resistance junction-ambient 
LQFP64

45


