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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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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. 

3.5.3 Voltage regulator

The regulator has two operating modes and it is always enabled after reset.

• Main (MR) is used in normal operating mode (Run).

• Low power (LPR) can be used in Stop mode where the power demand is reduced.

In Standby mode, it is put in power down mode. In this mode, the regulator output is in high 
impedance and the kernel circuitry is powered down, inducing zero consumption (but the 
contents of the registers and SRAM are lost).

3.5.4 Low-power modes

The STM32F072x8/xB microcontrollers support three low-power modes to achieve the best 
compromise between low power consumption, short startup time and available wakeup 
sources:

• Sleep mode

In Sleep mode, only the CPU is stopped. All peripherals continue to operate and can 
wake up the CPU when an interrupt/event occurs.

• Stop mode

Stop mode achieves very low power consumption while retaining the content of SRAM 
and registers. All clocks in the 1.8 V domain are stopped, the PLL, the HSI RC and the 
HSE crystal oscillators are disabled. The voltage regulator can also be put either in 
normal or in low power mode.

The device can be woken up from Stop mode by any of the EXTI lines. The EXTI line 
source can be one of the 16 external lines, the PVD output, RTC, I2C1, USART1, 
USART2, USB, COMPx, VDDIO2 supply comparator or the CEC.

The CEC, USART1, USART2 and I2C1 peripherals can be configured to enable the 
HSI RC oscillator so as to get clock for processing incoming data. If this is used when 
the voltage regulator is put in low power mode, the regulator is first switched to normal 
mode before the clock is provided to the given peripheral.

• Standby mode

The Standby mode is used to achieve the lowest power consumption. The internal 
voltage regulator is switched off so that the entire 1.8 V domain is powered off. The 
PLL, the HSI RC and the HSE crystal oscillators are also switched off. After entering 
Standby mode, SRAM and register contents are lost except for registers in the RTC 
domain and Standby circuitry. 

The device exits Standby mode when an external reset (NRST pin), an IWDG reset, a 
rising edge on the WKUP pins, or an RTC event occurs.

Note: The RTC, the IWDG, and the corresponding clock sources are not stopped by entering Stop 
or Standby mode.

3.6 Clocks and startup

System clock selection is performed on startup, however the internal RC 8 MHz oscillator is 
selected as default CPU clock on reset. An external 4-32 MHz clock can be selected, in 
which case it is monitored for failure. If failure is detected, the system automatically switches 
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precise voltage of VREFINT is individually measured for each part by ST during production 
test and stored in the system memory area. It is accessible in read-only mode.

          

3.10.3 VBAT battery voltage monitoring

This embedded hardware feature allows the application to measure the VBAT battery voltage 
using the internal ADC channel ADC_IN18. As the VBAT voltage may be higher than VDDA, 
and thus outside the ADC input range, the VBAT pin is internally connected to a bridge 
divider by 2. As a consequence, the converted digital value is half the VBAT voltage.

3.11 Digital-to-analog converter (DAC)

The two 12-bit buffered DAC channels can be used to convert digital signals into analog 
voltage signal outputs. The chosen design structure is composed of integrated resistor 
strings and an amplifier in non-inverting configuration.

This digital Interface supports the following features:

• 8-bit or 12-bit monotonic output

• Left or right data alignment in 12-bit mode

• Synchronized update capability

• Noise-wave generation

• Triangular-wave generation

• Dual DAC channel independent or simultaneous conversions

• DMA capability for each channel

• External triggers for conversion

Six DAC trigger inputs are used in the device. The DAC is triggered through the timer trigger 
outputs and the DAC interface is generating its own DMA requests.

3.12 Comparators (COMP)

The device embeds two fast rail-to-rail low-power comparators with programmable 
reference voltage (internal or external), hysteresis and speed (low speed for low power) and 
with selectable output polarity.

The reference voltage can be one of the following:

• External I/O

• DAC output pins

• Internal reference voltage or submultiple (1/4, 1/2, 3/4).Refer to Table 28: Embedded 
internal reference voltage for the value and precision of the internal reference voltage.

Table 4. Internal voltage reference calibration values

Calibration value name Description Memory address

VREFINT_CAL
Raw data acquired at a 
temperature of 30 °C (± 5 °C), 
VDDA= 3.3 V (± 10 mV)

0x1FFF F7BA - 0x1FFF F7BB
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K5 33 H5 24 - - PC4 I/O TTa -
EVENTOUT, 
USART3_TX

ADC_IN14

L5 34 H6 25 - - PC5 I/O TTa -
TSC_G3_IO1, 
USART3_RX

ADC_IN15,
WKUP5

M5 35 F5 26 18 G5 PB0 I/O TTa -

TIM3_CH3, TIM1_CH2N,
TSC_G3_IO2, 
EVENTOUT,
USART3_CK

ADC_IN8

M6 36 G5 27 19 G4 PB1 I/O TTa -

TIM3_CH4, 
USART3_RTS,
TIM14_CH1, 
TIM1_CH3N,
TSC_G3_IO3

ADC_IN9

L6 37 G6 28 20 G3 PB2 I/O FT - TSC_G3_IO4 -

M7 38 - - - - PE7 I/O FT - TIM1_ETR -

L7 39 - - - - PE8 I/O FT - TIM1_CH1N -

M8 40 - - - - PE9 I/O FT - TIM1_CH1 -

L8 41 - - - - PE10 I/O FT - TIM1_CH2N -

M9 42 - - - - PE11 I/O FT - TIM1_CH2 -

L9 43 - - - - PE12 I/O FT -
SPI1_NSS, I2S1_WS,

TIM1_CH3N
-

M10 44 - - - - PE13 I/O FT -
SPI1_SCK, I2S1_CK,

TIM1_CH3
-

M11 45 - - - - PE14 I/O FT -
SPI1_MISO, I2S1_MCK,

TIM1_CH4
-

M12 46 - - - - PE15 I/O FT -
SPI1_MOSI, I2S1_SD,

TIM1_BKIN
-

L10 47 G7 29 21 E3 PB10 I/O FT -
SPI2_SCK, I2C2_SCL,

USART3_TX, CEC,
TSC_SYNC, TIM2_CH3

 -

L11 48 H7 30 22 G2 PB11 I/O FT -

USART3_RX, 
TIM2_CH4,
EVENTOUT, 

TSC_G6_IO1,
I2C2_SDA

-

F12 49 D5 31 23 D3 VSS S - - Ground

Table 13. STM32F072x8/xB pin definitions (continued)

Pin numbers
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C10 79 B6 52 - - PC11 I/O FT (3) USART3_RX, 
USART4_RX

-

B10 80 C5 53 - - PC12 I/O FT (3) USART3_CK,
USART4_CK

-

C9 81 - - - - PD0 I/O FT (3) SPI2_NSS, I2S2_WS, 
CAN_RX

-

B9 82 - - - - PD1 I/O FT (3) SPI2_SCK, I2S2_CK,
CAN_TX

-

C8 83 B5 54 - - PD2 I/O FT (3) USART3_RTS, 
TIM3_ETR

-

B8 84 - - - - PD3 I/O FT -
SPI2_MISO, I2S2_MCK,

USART2_CTS
-

B7 85 - - - - PD4 I/O FT -
SPI2_MOSI, I2S2_SD,

USART2_RTS
-

A6 86 - - - - PD5 I/O FT - USART2_TX -

B6 87 - - - - PD6 I/O FT - USART2_RX -

A5 88 - - - - PD7 I/O FT - USART2_CK -

A8 89 A5 55 39 A3 PB3 I/O FT -

SPI1_SCK, I2S1_CK,
TIM2_CH2, 

TSC_G5_IO1,
EVENTOUT

-

A7 90 A4 56 40 A4 PB4 I/O FT -

SPI1_MISO, I2S1_MCK,
TIM17_BKIN, 
TIM3_CH1,

TSC_G5_IO2, 
EVENTOUT 

-

C5 91 C4 57 41 B4 PB5 I/O FT -

SPI1_MOSI, I2S1_SD,
I2C1_SMBA, 
TIM16_BKIN,

TIM3_CH2 

WKUP6

B5 92 D3 58 42 C4 PB6 I/O FTf -
I2C1_SCL, USART1_TX,

TIM16_CH1N, 
TSC_G5_I03

-

Table 13. STM32F072x8/xB pin definitions (continued)
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5 Memory mapping

To the difference of STM32F072xB memory map in Figure 10, the two bottom code memory 
spaces of STM32F072x8 end at 0x0000 FFFF and 0x0800 FFFF, respectively.

Figure 10. STM32F072xB memory map    
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Table 20. STM32F072x8/xB peripheral register boundary addresses 

Bus Boundary address Size Peripheral

0x4800 1800 - 0x5FFF FFFF ~384 MB Reserved

AHB2

0x4800 1400 - 0x4800 17FF 1 KB GPIOF

0x4800 1000 - 0x4800 13FF 1 KB GPIOE

0x4800 0C00 - 0x4800 0FFF 1 KB GPIOD

0x4800 0800 - 0x4800 0BFF 1 KB GPIOC

0x4800 0400 - 0x4800 07FF 1 KB GPIOB

0x4800 0000 - 0x4800 03FF 1 KB GPIOA

0x4002 4400 - 0x47FF FFFF ~128 MB Reserved

AHB1

0x4002 4000 - 0x4002 43FF 1 KB TSC

0x4002 3400 - 0x4002 3FFF 3 KB Reserved

0x4002 3000 - 0x4002 33FF 1 KB CRC

0x4002 2400 - 0x4002 2FFF 3 KB Reserved

0x4002 2000 - 0x4002 23FF 1 KB Flash memory interface

0x4002 1400 - 0x4002 1FFF 3 KB Reserved

0x4002 1000 - 0x4002 13FF 1 KB RCC

0x4002 0400 - 0x4002 0FFF 3 KB Reserved

0x4002 0000 - 0x4002 03FF 1 KB DMA

0x4001 8000 - 0x4001 FFFF 32 KB Reserved

APB

0x4001 5C00 - 0x4001 7FFF 9 KB Reserved

0x4001 5800 - 0x4001 5BFF 1 KB DBGMCU

0x4001 4C00 - 0x4001 57FF 3 KB Reserved

0x4001 4800 - 0x4001 4BFF 1 KB TIM17

0x4001 4400 - 0x4001 47FF 1 KB TIM16

0x4001 4000 - 0x4001 43FF 1 KB TIM15

0x4001 3C00 - 0x4001 3FFF 1 KB Reserved

0x4001 3800 - 0x4001 3BFF 1 KB USART1

0x4001 3400 - 0x4001 37FF 1 KB Reserved

0x4001 3000 - 0x4001 33FF 1 KB SPI1/I2S1

0x4001 2C00 - 0x4001 2FFF 1 KB TIM1

0x4001 2800 - 0x4001 2BFF 1 KB Reserved

0x4001 2400 - 0x4001 27FF 1 KB ADC

0x4001 0800 - 0x4001 23FF 7 KB Reserved

0x4001 0400 - 0x4001 07FF 1 KB EXTI

0x4001 0000 - 0x4001 03FF 1 KB SYSCFG + COMP

0x4000 8000 - 0x4000 FFFF 32 KB Reserved
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APB

0x4000 7C00 - 0x4000 7FFF 1 KB Reserved

0x4000 7800 - 0x4000 7BFF 1 KB CEC

0x4000 7400 - 0x4000 77FF 1 KB DAC

0x4000 7000 - 0x4000 73FF 1 KB PWR

0x4000 6C00 - 0x4000 6FFF 1 KB CRS

0x4000 6800 - 0x4000 6BFF 1 KB Reserved

0x4000 6400 - 0x4000 67FF 1 KB BxCAN

0x4000 6000 - 0x4000 63FF 1 KB USB/CAN RAM

0x4000 5C00 - 0x4000 5FFF 1 KB USB

0x4000 5800 - 0x4000 5BFF 1 KB I2C2

0x4000 5400 - 0x4000 57FF 1 KB I2C1

0x4000 5000 - 0x4000 53FF 1 KB Reserved

0x4000 4C00 - 0x4000 4FFF 1 KB USART4

0x4000 4800 - 0x4000 4BFF 1 KB USART3

0x4000 4400 - 0x4000 47FF 1 KB USART2

0x4000 3C00 - 0x4000 43FF 2 KB Reserved

0x4000 3800 - 0x4000 3BFF 1 KB SPI2

0x4000 3400 - 0x4000 37FF 1 KB Reserved

0x4000 3000 - 0x4000 33FF 1 KB IWDG

0x4000 2C00 - 0x4000 2FFF 1 KB WWDG

0x4000 2800 - 0x4000 2BFF 1 KB RTC

0x4000 2400 - 0x4000 27FF 1 KB Reserved

0x4000 2000 - 0x4000 23FF 1 KB TIM14

0x4000 1800 - 0x4000 1FFF 2 KB Reserved

0x4000 1400 - 0x4000 17FF 1 KB TIM7

0x4000 1000 - 0x4000 13FF 1 KB TIM6

0x4000 0800 - 0x4000 0FFF 2 KB Reserved

0x4000 0400 - 0x4000 07FF 1 KB TIM3

0x4000 0000 - 0x4000 03FF 1 KB TIM2

Table 20. STM32F072x8/xB peripheral register boundary addresses (continued)

Bus Boundary address Size Peripheral
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6.1.7 Current consumption measurement

Figure 14. Current consumption measurement scheme
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I/O system current consumption

The current consumption of the I/O system has two components: static and dynamic.

I/O static current consumption

All the I/Os used as inputs with pull-up generate current consumption when the pin is 
externally held low. The value of this current consumption can be simply computed by using 
the pull-up/pull-down resistors values given in Table 53: I/O static characteristics.

For the output pins, any external pull-down or external load must also be considered to 
estimate the current consumption.

Additional I/O current consumption is due to I/Os configured as inputs if an intermediate 
voltage level is externally applied. This current consumption is caused by the input Schmitt 

Table 33. Typical current consumption, code executing from Flash memory, 
 running from HSE 8 MHz crystal 

Symbol Parameter fHCLK

Typical consumption in 
Run mode

 Typical consumption in 
Sleep mode

Unit
Peripherals 

enabled
Peripherals 

disabled
Peripherals 

enabled
Peripherals 

disabled

IDD

Current 
consumption 

from VDD 
supply

 48 MHz 24.1 13.5 14.6 3.5

mA

 36 MHz 18.3 10.5 11.1 2.9

 32 MHz 16.5 9.6 10.0 2.7

 24 MHz 12.9 7.6 7.8 2.2

 16 MHz 8.9 5.3 5.5 1.7

 8 MHz 4.8 3.1 3.1 1.2

 4 MHz 3.1 2.1 2.2 1.1

 2 MHz 2.1 1.6 1.6 1.0

 1 MHz 1.6 1.3 1.4 1.0

 500 kHz 1.3 1.2 1.2 1.0

IDDA

Current 
consumption 
from VDDA 

supply

 48 MHz 163.3

μA

 36 MHz 124.3

 32 MHz 111.9

 24 MHz 87.1

 16 MHz 62.5

 8 MHz 2.5

 4 MHz 2.5

 2 MHz 2.5

 1 MHz 2.5

 500 kHz 2.5
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On-chip peripheral current consumption

The current consumption of the on-chip peripherals is given in Table 35. The MCU is placed 
under the following conditions:

• All I/O pins are in analog mode

• 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

• Ambient operating temperature and supply voltage conditions summarized in Table 21: 
Voltage characteristics

• The power consumption of the digital part of the on-chip peripherals is given in 
Table 35. The power consumption of the analog part of the peripherals (where 
applicable) is indicated in each related section of the datasheet.

Table 35. Peripheral current consumption 

Peripheral Typical consumption at 25 °C Unit

AHB 

BusMatrix(1) 2.2

µA/MHz

CRC 1.6

DMA 5.7

Flash memory interface 13.0

GPIOA 8.2

GPIOB 8.5

GPIOC 2.3

GPIOD 1.9

GPIOE 2.2

GPIOF 1.2

SRAM 0.9

TSC 5.0

All AHB peripherals 52.6
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Figure 17. Typical application with an 8 MHz crystal

1. REXT value depends on the crystal characteristics.

Low-speed external clock generated from a crystal resonator

The low-speed external (LSE) clock can be supplied with a 32.768 kHz crystal resonator 
oscillator. All the information given in this paragraph are based on design simulation results 
obtained with typical external components specified in Table 40. In the application, the 
resonator and the load capacitors have to be placed as close as possible to the oscillator 
pins in order to minimize output distortion and startup stabilization time. Refer to the crystal 
resonator manufacturer for more details on the resonator characteristics (frequency, 
package, accuracy).

Table 40. LSE oscillator characteristics (fLSE = 32.768 kHz) 

Symbol Parameter Conditions(1) Min(2) Typ Max(2) Unit

IDD LSE current consumption

low drive capability - 0.5 0.9

µA
medium-low drive capability - - 1

medium-high drive capability - - 1.3

high drive capability - - 1.6

gm
Oscillator 

transconductance

low drive capability 5 - -

µA/V
medium-low drive capability 8 - -

medium-high drive capability 15 - -

high drive capability 25 - -

tSU(LSE)
(3) Startup time  VDDIOx is stabilized - 2 - s

1. Refer to the note and caution paragraphs below the table, and to the application note AN2867 “Oscillator design guide for 
ST microcontrollers”.

2. Guaranteed by design, not tested in production.

3.  tSU(LSE) is the startup time measured from the moment it is enabled (by software) to a stabilized 32.768 kHz oscillation is 
reached. This value is measured for a standard crystal and it can vary significantly with the crystal manufacturer
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6.3.11 EMC characteristics

Susceptibility tests are performed on a sample basis during device characterization.

Functional EMS (electromagnetic susceptibility)

While a simple application is executed on the device (toggling 2 LEDs through I/O ports). 
the device is stressed by two electromagnetic events until a failure occurs. The failure is 
indicated by the LEDs:

• Electrostatic discharge (ESD) (positive and negative) is applied to all device pins until 
a functional disturbance occurs. This test is compliant with the IEC 61000-4-2 standard.

• FTB: A Burst of Fast Transient voltage (positive and negative) is applied to VDD and 
VSS through a 100 pF capacitor, until a functional disturbance occurs. This test is 
compliant with the IEC 61000-4-4 standard.

A device reset allows normal operations to be resumed. 

The test results are given in Table 48. They are based on the EMS levels and classes 
defined in application note AN1709.

          

Designing hardened software to avoid noise problems

EMC characterization and optimization are performed at component level with a typical 
application environment and simplified MCU software. It should be noted that good EMC 
performance is highly dependent on the user application and the software in particular.

Therefore it is recommended that the user applies EMC software optimization and 
prequalification tests in relation with the EMC level requested for his application.

Table 47. Flash memory endurance and data retention

Symbol Parameter  Conditions Min(1)

1. Data based on characterization results, not tested in production.

Unit

NEND Endurance TA = –40 to +105 °C 10 kcycle

tRET Data retention

1 kcycle(2) at TA = 85 °C

2. Cycling performed over the whole temperature range.

30

Year1 kcycle(2) at TA = 105 °C 10

10 kcycle(2) at TA = 55 °C 20

Table 48. EMS characteristics 

Symbol Parameter Conditions
Level/
Class

VFESD
Voltage limits to be applied on any I/O pin 
to induce a functional disturbance

VDD = 3.3 V, LQFP100, TA = +25 °C,  
fHCLK = 48 MHz, 
conforming to IEC 61000-4-2

2B

VEFTB

Fast transient voltage burst limits to be 
applied through 100 pF on VDD and VSS 
pins to induce a functional disturbance

VDD = 3.3 V, LQFP100, TA = +25°C,  
fHCLK = 48 MHz, 
conforming to IEC 61000-4-4

4B
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Software recommendations

The software flowchart must include the management of runaway conditions such as:

• Corrupted program counter

• Unexpected reset

• Critical Data corruption (for example control registers)

Prequalification trials

Most of the common failures (unexpected reset and program counter corruption) can be 
reproduced by manually forcing a low state on the NRST pin or the Oscillator pins for 1 
second.

To complete these trials, ESD stress can be applied directly on the device, over the range of 
specification values. When unexpected behavior is detected, the software can be hardened 
to prevent unrecoverable errors occurring (see application note AN1015).

Electromagnetic Interference (EMI)

The electromagnetic field emitted by the device are monitored while a simple application is 
executed (toggling 2 LEDs through the I/O ports). This emission test is compliant with 
IEC 61967-2 standard which specifies the test board and the pin loading.

          

6.3.12 Electrical sensitivity characteristics

Based on three different tests (ESD, LU) using specific measurement methods, the device is 
stressed in order to determine its performance in terms of electrical sensitivity.

Electrostatic discharge (ESD)

Electrostatic discharges (a positive then a negative pulse separated by 1 second) are 
applied to the pins of each sample according to each pin combination. The sample size 
depends on the number of supply pins in the device (3 parts × (n+1) supply pins). This test 
conforms to the JESD22-A114/C101 standard.

Table 49. EMI characteristics

Symbol Parameter Conditions
Monitored

frequency band

Max vs. [fHSE/fHCLK]
Unit

8/48 MHz

SEMI Peak level

VDD = 3.6 V, TA = 25 °C, 
LQFP100 package 
compliant with  
IEC 61967-2

0.1 to 30 MHz -2

dBµV30 to 130 MHz 27

130 MHz to 1 GHz 17

EMI Level 4 -
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Static latch-up

Two complementary static tests are required on six parts to assess the latch-up 
performance: 

• A supply overvoltage is applied to each power supply pin.

• A current injection is applied to each input, output and configurable I/O pin.

These tests are compliant with EIA/JESD 78A IC latch-up standard.

          

6.3.13 I/O current injection characteristics

As a general rule, current injection to the I/O pins, due to external voltage below VSS or 
above VDDIOx (for standard, 3.3 V-capable I/O pins) should be avoided during normal 
product operation. However, in order to give an indication of the robustness of the 
microcontroller in cases when abnormal injection accidentally happens, susceptibility tests 
are performed on a sample basis during device characterization.

Functional susceptibility to I/O current injection

While a simple application is executed on the device, the device is stressed by injecting 
current into the I/O pins programmed in floating input mode. While current is injected into 
the I/O pin, one at a time, the device is checked for functional failures. 

The failure is indicated by an out of range parameter: ADC error above a certain limit (higher 
than 5 LSB TUE), out of conventional limits of induced leakage current on adjacent pins (out 
of the -5 µA/+0 µA range) or other functional failure (for example reset occurrence or 
oscillator frequency deviation).

The characterization results are given in Table 52.

Negative induced leakage current is caused by negative injection and positive induced 
leakage current is caused by positive injection.

Table 50. ESD absolute maximum ratings 

Symbol Ratings Conditions Packages Class
Maximum 
value(1) Unit

VESD(HBM)
Electrostatic discharge voltage 
(human body model)

TA = +25 °C, conforming 
to JESD22-A114

All 2 2000 V

VESD(CDM)
Electrostatic discharge voltage 
(charge device model)

TA = +25 °C, conforming 
to ANSI/ESD STM5.3.1

WLCSP49 C3 250
V

All others C4 500

1. Data based on characterization results, not tested in production.

Table 51. Electrical sensitivities

Symbol Parameter Conditions Class

LU Static latch-up class TA = +105 °C conforming to JESD78A II level A
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fTRIG
(2) External trigger frequency

fADC = 14 MHz, 
12-bit resolution

- - 823 kHz

12-bit resolution - - 17 1/fADC

VAIN Conversion voltage range - 0 - VDDA V

RAIN
(2) External input impedance

See Equation 1 and 
Table 58 for details

- - 50 kΩ

RADC
(2) Sampling switch 

resistance
- - - 1 kΩ

CADC
(2) Internal sample and hold 

capacitor
- - - 8 pF

tCAL
(2)(3) Calibration time

fADC = 14 MHz 5.9 µs

- 83 1/fADC

WLATENCY
(2)(4) ADC_DR register ready 

latency

ADC clock = HSI14
1.5 ADC 

cycles + 2 
fPCLK cycles

-
1.5 ADC 

cycles + 3 
fPCLK cycles

-

ADC clock = PCLK/2 - 4.5 -
fPCLK
cycle

ADC clock = PCLK/4 - 8.5 -
fPCLK
cycle

tlatr
(2) Trigger conversion latency

fADC = fPCLK/2 = 14 MHz 0.196 µs

fADC = fPCLK/2 5.5 1/fPCLK

fADC = fPCLK/4 = 12 MHz 0.219 µs

fADC = fPCLK/4 10.5 1/fPCLK

fADC = fHSI14 = 14 MHz 0.179 - 0.250 µs

JitterADC
ADC jitter on trigger 
conversion

fADC = fHSI14 - 1 - 1/fHSI14 

tS
(2) Sampling time

fADC = 14 MHz 0.107 - 17.1 µs

- 1.5 - 239.5 1/fADC

tSTAB
(2) Stabilization time - 14 1/fADC

tCONV
(2) Total conversion time 

(including sampling time)

fADC = 14 MHz, 
12-bit resolution

1 - 18 µs

12-bit resolution
14 to 252 (tS for sampling +12.5 for 
successive approximation)

1/fADC

1. During conversion of the sampled value (12.5 x ADC clock period), an additional consumption of 100 µA on IDDA and 60 µA 
on IDD should be taken into account.

2. Guaranteed by design, not tested in production.

3. Specified value includes only ADC timing. It does not include the latency of the register access.

4. This parameter specify latency for transfer of the conversion result to the ADC_DR register. EOC flag is set at this time.

Table 57. ADC characteristics (continued)

Symbol Parameter  Conditions Min Typ Max Unit
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Figure 30. SPI timing diagram - slave mode and CPHA = 0

Figure 31. SPI timing diagram - slave mode and CPHA = 1

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

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

Other optional marking or inset/upset marks, which identify the parts throughout supply 
chain operations, are not indicated below.

Figure 40. LQFP100 package marking example

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.
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Device marking

The following figure gives an example of topside marking orientation versus ball A1 identifier 
location.

Other optional marking or inset/upset marks, which identify the parts throughout supply 
chain operations, are not indicated below.

Figure 43. UFBGA64 package marking example

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.
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Device marking

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

Other optional marking or inset/upset marks, which identify the parts throughout supply 
chain operations, are not indicated below.

Figure 46. LQFP64 package marking example

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.
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7.6 LQFP48 package information

LQFP48 is a 48-pin, 7 x 7 mm low-profile quad flat package.

Figure 49. LQFP48 package outline

1. Drawing is not to scale.


