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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

Details

Product Status Active

Core Processor ARM® Cortex®-M0+

Core Size 32-Bit Single-Core

Speed 32MHz

Connectivity I²C, IrDA, SPI, UART/USART, USB

Peripherals Brown-out Detect/Reset, DMA, POR, PWM, WDT

Number of I/O 51

Program Memory Size 192KB (192K x 8)

Program Memory Type FLASH

EEPROM Size 6K x 8

RAM Size 20K x 8

Voltage - Supply (Vcc/Vdd) 1.8V ~ 3.6V

Data Converters A/D 16x12b; D/A 2x12b

Oscillator Type Internal

Operating Temperature -40°C ~ 85°C (TA)

Mounting Type Surface Mount

Package / Case 64-LQFP

Supplier Device Package 64-LQFP (10x10)

Purchase URL https://www.e-xfl.com/product-detail/stmicroelectronics/stm32l072rzt6tr

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong

https://www.e-xfl.com/product/pdf/stm32l072rzt6tr-4396882
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers


DocID027100 Rev 3 17/147

STM32L072xx Functional overview

36

          

Table 3. Functionalities depending on the operating power supply range 

Operating power 
supply range

Functionalities depending on the operating power supply range

DAC and ADC 
operation

Dynamic 
voltage scaling 

range
I/O operation USB

VDD = 1.65 to 1.71 V
ADC only, 

conversion time 
up to 570 ksps

Range 2 or 
range 3

Degraded speed 
performance

Not functional

VDD = 1.71 to 1.8 V(1)

1. CPU frequency changes from initial to final must respect "fcpu initial <4*fcpu final". It must also respect 5 
μs delay between two changes. For example to switch from 4.2 MHz to 32 MHz, you can switch from 4.2 
MHz to 16 MHz, wait 5 μs, then switch from 16 MHz to 32 MHz.

ADC only, 
conversion time 
up to 1.14 Msps

Range 1, range 2 
or range 3

Degraded speed 
performance

Functional(2)

VDD = 1.8 to 2.0 V(1) Conversion time 
up to 1.14 Msps

Range1, range 2 
or range 3

Degraded speed 
performance

Functional(2)

VDD = 2.0 to 2.4 V
Conversion time 

up to 
1.14 Msps

Range 1, range 2 
or range 3

Full speed operation Functional(2)

2. To be USB compliant from the I/O voltage standpoint, the minimum VDD_USB is 3.0 V.

VDD = 2.4 to 3.6 V
Conversion time 

up to 
1.14 Msps

Range 1, range 2 
or range 3

Full speed operation Functional(2)

Table 4. CPU frequency range depending on dynamic voltage scaling

 CPU frequency range Dynamic voltage scaling range

16 MHz to 32 MHz (1ws)

32 kHz to 16 MHz (0ws)
Range 1

8 MHz to 16 MHz (1ws)

32 kHz to 8 MHz (0ws)
Range 2

32 kHz to 4.2 MHz (0ws) Range 3
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3.10 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, DAC, and ADC.

3.11 Analog-to-digital converter (ADC)

A native 12-bit, extended to 16-bit through hardware oversampling, analog-to-digital 
converter is embedded into STM32L072xx device. It has up to 16 external channels and 3 
internal channels (temperature sensor, voltage reference). Three channels, PA0, PA4 and 
PA5, are fast channels, while the others are standard channels.

The ADC 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, ~240 µA at 1MSPS). An auto-shutdown function 
guarantees that the ADC is powered off except during the active conversion phase.

The ADC can be served by the DMA controller. It can operate from a supply voltage down to 
1.65 V. 

The ADC features a hardware oversampler up to 256 samples, this improves the resolution 
to 16 bits (see AN2668).

An analog watchdog feature allows very precise monitoring of the converted voltage of one, 
some or all scanned channels. An interrupt is generated when the converted voltage is 
outside the programmed thresholds.

The events generated by the general-purpose timers (TIMx) can be internally connected to 
the ADC start triggers, to allow the application to synchronize A/D conversions and timers.

3.12 Temperature sensor

The temperature sensor (TSENSE) generates a voltage VSENSE that varies linearly with 
temperature.

The temperature sensor is internally connected to the ADC_IN18 input channel which is 
used to convert the sensor output voltage into a digital value. 

The sensor provides good linearity but it has to be calibrated to obtain good overall 
accuracy of the temperature measurement. As the offset of the temperature sensor varies 
from chip to chip due to process variation, the uncalibrated internal temperature sensor is 
suitable for applications that detect temperature changes only.
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- - 2 2 A2 B7 7 C1 PC13 I/O FT - -
RTC_TAMP1/RTC_TS/

RTC_OUT/WKUP2

2 1 3 3 A1 C6 8 D1
PC14-

OSC32_IN 
(PC14)

I/O FT - - OSC32_IN

3 2 4 4 B1 C7 9 E1
PC15-

OSC32_OUT 
(PC15)

I/O TC - - OSC32_OUT

- - - - - - 10 F2 PH9 I/O FT - - -

- - - - - - 11 G2 PH10 I/O FT - - -

- - 5 5 C1 D6 12 F1
PH0-OSC_IN 

(PH0)
I/O TC - USB_CRS_SYNC OSC_IN

- - 6 6 D1 D7 13 G1
PH1-

OSC_OUT 
(PH1)

I/O TC - - OSC_OUT

4 3 7 7 E1 D5 14 H2 NRST I/O - - -

- - - 8 E3 C5 15 H1 PC0 I/O FTf -

LPTIM1_IN1, 
EVENTOUT, 

TSC_G7_IO1, 
LPUART1_RX, 

I2C3_SCL

ADC_IN10

- - - 9 E2 C4 16 J2 PC1 I/O FTf -

LPTIM1_OUT, 
EVENTOUT, 

TSC_G7_IO2, 
LPUART1_TX, 

I2C3_SDA

ADC_IN11

- - - 10 F2 E7 17 J3 PC2 I/O FTf -
LPTIM1_IN2, 

SPI2_MISO/I2S2_MCK, 
TSC_G7_IO3

ADC_IN12

- - - 11 - - 18 K2 PC3 I/O FT -
LPTIM1_ETR, 

SPI2_MOSI/I2S2_SD, 
TSC_G7_IO4

ADC_IN13

- 4 8 12 F1 - 19 J1 VSSA S - - -

Table 16. STM32L072xxx pin definition (continued)
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Table 17. Alternate functions port A 

Port

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7

SPI1/SPI2/I2S2/U
SART1/2/

LPUART1/USB/L
PTIM1/TSC/
TIM2/21/22/
EVENTOUT/

SYS_AF

SPI1/SPI2/I2S2/I2
C1/TIM2/21

SPI1/SPI2/I2S2/L
PUART1/

USART5/USB/LP
TIM1/TIM2/3/EVE

NTOUT/
SYS_AF

I2C1/TSC/
EVENTOUT

I2C1/USART1/2/
LPUART1/
TIM3/22/

EVENTOUT

SPI2/I2S2/I2C2/U
SART1/

TIM2/21/22

I2C1/2/
LPUART1/
USART4/

UASRT5/TIM21/E
VENTOUT

I2C3/LPUART1/C
OMP1/2/

TIM3

P
or

t 
A

PA0 - - TIM2_CH1 TSC_G1_IO1 USART2_CTS TIM2_ETR USART4_TX COMP1_OUT

PA1 EVENTOUT TIM2_CH2 TSC_G1_IO2
USART2_RTS_D

E
TIM21_ETR USART4_RX -

PA2 TIM21_CH1 TIM2_CH3 TSC_G1_IO3 USART2_TX - LPUART1_TX COMP2_OUT

PA3 TIM21_CH2 TIM2_CH4 TSC_G1_IO4 USART2_RX - LPUART1_RX -

PA4 SPI1_NSS - - TSC_G2_IO1 USART2_CK TIM22_ETR - -

PA5 SPI1_SCK - TIM2_ETR TSC_G2_IO2 TIM2_CH1 - -

PA6 SPI1_MISO TIM3_CH1 TSC_G2_IO3 LPUART1_CTS TIM22_CH1 EVENTOUT COMP1_OUT

PA7 SPI1_MOSI TIM3_CH2 TSC_G2_IO4 - TIM22_CH2 EVENTOUT COMP2_OUT

PA8 MCO
USB_CRS_

SYNC
EVENTOUT USART1_CK - - I2C3_SCL

PA9 MCO - TSC_G4_IO1 USART1_TX - I2C1_SCL I2C3_SMBA

PA10 - - TSC_G4_IO2 USART1_RX - I2C1_SDA -

PA11 SPI1_MISO - EVENTOUT TSC_G4_IO3 USART1_CTS - - COMP1_OUT

PA12 SPI1_MOSI - EVENTOUT TSC_G4_IO4
USART1_RTS_

DE
- - COMP2_OUT

PA13 SWDIO - USB_OE - - - LPUART1_RX -

PA14 SWCLK - - - USART2_TX - LPUART1_TX -

PA15 SPI1_NSS TIM2_ETR EVENTOUT USART2_RX TIM2_CH1
USART4_RTS_D

E
-
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Table 19. Alternate functions port C

Port

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7

SPI1/SPI2/I2S2/
USART1/2/

LPUART1/USB/
LPTIM1/TSC/
TIM2/21/22/
EVENTOUT/

SYS_AF

SPI1/SPI2/I2S2/I2C1/
TIM2/21

SPI1/SPI2/I2S2/
LPUART1/

USART5/USB/
LPTIM1/TIM2/3

/EVENTOUT/SYS_AF

I2C1/TSC/
EVENTOUT

I2C1/USART1/2/
LPUART1/
TIM3/22/

EVENTOUT

SPI2/I2S2
/I2C2/

USART1/
TIM2/21/22

I2C1/2/
LPUART1/
USART4/

UASRT5/TIM21/E
VENTOUT

I2C3/LPUART1/
COMP1/2/

TIM3

P
or

t 
C

PC0 LPTIM1_IN1 EVENTOUT TSC_G7_IO1 LPUART1_RX I2C3_SCL

PC1 LPTIM1_OUT EVENTOUT TSC_G7_IO2 LPUART1_TX I2C3_SDA

PC2 LPTIM1_IN2
SPI2_MISO/
I2S2_MCK

TSC_G7_IO3

PC3 LPTIM1_ETR
SPI2_MOSI/

I2S2_SD
TSC_G7_IO4

PC4 EVENTOUT LPUART1_TX

PC5 LPUART1_RX TSC_G3_IO1

PC6 TIM22_CH1 TIM3_CH1 TSC_G8_IO1

PC7 TIM22_CH2 TIM3_CH2 TSC_G8_IO2

PC8 TIM22_ETR TIM3_CH3 TSC_G8_IO3

PC9 TIM21_ETR USB_OE/TIM3_CH4 TSC_G8_IO4 I2C3_SDA

PC10 LPUART1_TX USART4_TX

PC11 LPUART1_RX USART4_RX

PC12 USART5_TX USART4_CK

PC13

PC14

PC15
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Table 21. Alternate functions port E

Port

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7

SPI1/SPI2/I2S2/
USART1/2/

LPUART1/USB/
LPTIM1/TSC/
TIM2/21/22/
EVENTOUT/

SYS_AF

SPI1/SPI2/I2S2/I2C1
/TIM2/21

SPI1/SPI2/I2S2/
LPUART1/

USART5/USB/
LPTIM1/TIM2/3
/EVENTOUT/

SYS_AF

I2C1/TSC/
EVENTOUT

I2C1/USART1/2/
LPUART1/
TIM3/22/

EVENTOUT

SPI2/I2S2
/I2C2/

USART1/
TIM2/21/22

I2C1/2/
LPUART1/
USART4/

UASRT5/TIM21/
EVENTOUT

I2C3/LPUART1/
COMP1/2/TIM3

P
or

t 
E

PE0 - EVENTOUT - - - - -

PE1 - EVENTOUT - - - - -

PE2 - TIM3_ETR - - - - -

PE3 TIM22_CH1 TIM3_CH1 - - - - -

PE4 TIM22_CH2 - TIM3_CH2 - - - - -

PE5 TIM21_CH1 - TIM3_CH3 - - - - -

PE6 TIM21_CH2 - TIM3_CH4 - - - - -

PE7 - - - - -
USART5_CK/U
SART5_RTS_D

E
-

PE8 - - - - - USART4_TX -

PE9 TIM2_CH1 TIM2_ETR - - - USART4_RX -

PE10 TIM2_CH2 - - - - USART5_TX -

PE11 TIM2_CH3 - - - - - USART5_RX -

PE12 TIM2_CH4 - SPI1_NSS - - - - -

PE13 - SPI1_SCK - - - - -

PE14 - SPI1_MISO - - - - -

PE15 - SPI1_MOSI - - - - -
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Table 22. Alternate functions port H

Port

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7

SPI1/SPI2/
I2S2/USART1/2/
LPUART1/USB/

LPTIM1/TSC/
TIM2/21/22/
EVENTOUT/

SYS_AF

SPI1/SPI2/I2S2
/I2C1/TIM2/21

SPI1/SPI2/I2S2/
LPUART1/

USART5/USB/
LPTIM1/TIM2/3/

EVENTOUT/
SYS_AF

I2C1/TSC/
EVENTOUT

I2C1/USART1/2/
LPUART1/
TIM3/22/

EVENTOUT

SPI2/I2S2/I2C2/
USART1/

TIM2/21/22

I2C1/2/
LPUART1/
USART4/

UASRT5/TIM21/
EVENTOUT

I2C3/
LPUART1/
COMP1/2/

TIM3

P
or

t 
H

PH0 USB_CRS_SYNC - - - - - - -

PH1 - - - - - - - -

PH9 - - - - - - - -

PH10 - - - - - - - -
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Table 30. Current consumption in Run mode, code with data processing running from 
Flash memory 

Symbol Parameter Condition
fHCLK 
(MHz)

Typ Max(1) Unit

IDD (Run 
from Flash 
memory)

Supply current in Run 
mode code executed 
from Flash memory

fHSE = fHCLK up to 
16MHz included, 

fHSE = fHCLK/2 above 
16 MHz (PLL ON)(2)

Range3, 
Vcore=1.2 V 
VOS[1:0]=11

1 190 250

µA2 345 380

4 650 670

Range2, 
Vcore=1.5 V 
VOS[1:0]=10

4 0,8 0,86

mA

8 1,55 1,7

16 2,95 3,1

Range1, 
Vcore=1.8 V 
VOS[1:0]=01

8 1,9 2,1

16 3,55 3,8

32 6,65 7,2

MSI clock source
Range3, 

Vcore=1.2 V 
VOS[1:0]=11

0,065 39 130

µA0,524 115 210

4,2 700 770

HSI clock source 
(16MHz)

Range2, 
Vcore=1.5 V 
VOS[1:0]=10

16 2,9 3,2

mA
Range1, 

Vcore=1.8 V 
VOS[1:0]=01

32 7,15 7,4

1. Guaranteed by characterization results at 125 °C, unless otherwise specified.

2. Oscillator bypassed (HSEBYP = 1 in RCC_CR register).

Table 31. Current consumption in Run mode vs code type, 
code with data processing running from Flash memory

Symbol Parameter Conditions fHCLK Typ Unit

IDD
(Run 
from 
Flash 

memory)

Supply 
current in 
Run mode, 
code 
executed 
from Flash 
memory

fHSE = fHCLK up to 
16 MHz included, fHSE 

= fHCLK/2 above 16 
MHz (PLL on)(1)

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

Dhrystone

4 MHz

650

µA

CoreMark 655

Fibonacci 485

while(1) 385

while(1), 1WS, 
prefetch off

375

Range 1, 
VCORE=1.8 V, 
VOS[1:0]=01

Dhrystone

32 MHz

6,65

mA

CoreMark 6,9

Fibonacci 6,75

while(1) 5,8

while(1), prefetch off 5,5

1. Oscillator bypassed (HSEBYP = 1 in RCC_CR register).
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Figure 16. IDD vs VDD, at TA= 25/55/85/105 °C, Run mode, code running from 
Flash memory, Range 2, HSE, 1WS

Figure 17. 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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6.3.5 Wakeup time from low-power mode

The wakeup times given in the following table are measured with the MSI or HSI16 RC 
oscillator. The clock source used to wake up the device depends on the current operating 
mode:

 Sleep mode: the clock source is the clock that was set before entering Sleep mode

 Stop mode: the clock source is either the MSI oscillator in the range configured before 
entering Stop mode, the HSI16 or HSI16/4. 

 Standby mode: the clock source is the MSI oscillator running at 2.1 MHz

All timings are derived from tests performed under ambient temperature and VDD supply 
voltage conditions summarized in Table 26. 

          

Table 41. Peripheral current consumption in Stop and Standby mode(1)

Symbol Peripheral
Typical consumption, TA = 25 °C

Unit
VDD=1.8 V VDD=3.0 V

IDD(PVD / BOR) - 0.7 1.2

µA

IREFINT - - 1.7

- LSE Low drive(2) 0.11 0,13

- LSI 0.27 0.31

- IWDG 0.2 0.3

- LPTIM1, Input 100 Hz 0.01 0,01

- LPTIM1, Input 1 MHz 11 12

- LPUART1 - 0,5

- RTC 0.16 0,3

1. LPTIM, LPUART peripherals can operate in Stop mode but not in Standby mode.

2.  LSE Low drive consumption is the difference between an external clock on OSC32_IN and a quartz between OSC32_IN 
and OSC32_OUT.-

Table 42. Low-power mode wakeup timings 

Symbol Parameter Conditions Typ Max Unit

tWUSLEEP Wakeup from Sleep mode fHCLK = 32 MHz 7 8

Number 
of clock 
cycles

tWUSLEEP_

LP

Wakeup from Low-power sleep mode, 
fHCLK = 262 kHz

fHCLK = 262 kHz
Flash memory enabled

7 8

fHCLK = 262 kHz
Flash memory switched OFF

9 10
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High-speed internal 48 MHz (HSI48) RC oscillator

          

Low-speed internal (LSI) RC oscillator

          

Multi-speed internal (MSI) RC oscillator

          

Table 48. HSI48 oscillator characteristics(1)

1. VDDA = 3.3 V, TA = –40 to 125 °C unless otherwise specified.

Symbol Parameter Conditions Min Typ Max Unit

fHSI48 Frequency - 48 - MHz 

TRIM HSI48 user-trimming step 0.09(2) 0.14 0.2(2) %

DuCy(HSI48) Duty cycle 45(2)

2. Guaranteed by design.

- 55(2) % 

ACCHSI48

Accuracy of the HSI48 
oscillator (factory calibrated 
before CRS calibration)

TA = 25 °C -4(3)

3. Guaranteed by characterization results.

- 4(3) %

tsu(HSI48) HSI48 oscillator startup time - - 6(2) µs

IDDA(HSI48)
HSI48 oscillator power 
consumption

- 330 380(2) µA

Table 49. LSI oscillator characteristics 

Symbol Parameter Min Typ Max Unit

fLSI
(1)

1. Guaranteed by test in production.

LSI frequency 26 38 56 kHz 

DLSI
(2)

2. This is a deviation for an individual part, once the initial frequency has been measured.

LSI oscillator frequency drift
0°C  TA   85°C

-10 - 4 %

tsu(LSI)
(3)

3. Guaranteed by design.

LSI oscillator startup time - - 200 µs

IDD(LSI)
(3) LSI oscillator power consumption - 400 510 nA

Table 50. MSI oscillator characteristics 

Symbol Parameter Condition Typ Max Unit

fMSI
Frequency after factory calibration, done at 
VDD= 3.3 V and TA = 25 °C

MSI range 0 65.5 -

kHz 
MSI range 1 131 -

MSI range 2 262 -

MSI range 3 524 -

MSI range 4 1.05 -

MHzMSI range 5 2.1 -

MSI range 6 4.2 -
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6.3.12 I/O current injection characteristics

As a general rule, current injection to the I/O pins, due to external voltage below VSS or 
above VDD (for standard 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 –5 µA/+0 µA range), or other functional failure (for example reset occurrence oscillator 
frequency deviation).

The test results are given in the Table 59.

          

Table 59. I/O current injection susceptibility 

Symbol Description

Functional susceptibility 

UnitNegative 
injection

Positive 
injection

IINJ

Injected current on BOOT0 -0 NA

mA

Injected current on PA0, PA4, PA5, PC15, 
PH0 and PH1

-5 0

Injected current on any other FT, FTf pins -5 (1)

1. It is recommended to add a Schottky diode (pin to ground) to analog pins which may potentially inject 
negative currents.

NA

Injected current on any other pins -5 (1) +5
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6.3.13 I/O port characteristics

General input/output characteristics

Unless otherwise specified, the parameters given in Table 60 are derived from tests 
performed under the conditions summarized in Table 26. All I/Os are CMOS and TTL 
compliant.

Table 60. I/O static characteristics 

Symbol Parameter Conditions Min Typ Max Unit

VIL Input low level voltage

TC, FT, FTf, RST 
I/Os

- - 0.3VDD

V
 BOOT0 pin - - 0.14VDD

(1)

VIH Input high level voltage All I/Os 0.7 VDD - -

Vhys
I/O Schmitt trigger voltage hysteresis 
(2)

Standard I/Os - 10% VDD
(3) -

BOOT0 pin - 0.01 -

Ilkg Input leakage current (4)

VSS VIN VDD
All I/Os except for 

PA11, PA12, BOOT0 
and FTf I/Os

- - ±50

nA
VSS VIN VDD, 

PA11 and PA12 I/Os
- - -50/+250

VSS VIN VDD
FTf I/Os

- - ±100

VDDVIN 5 V

All I/Os except for 
PA11, PA12, BOOT0 

and FTf I/Os

- - 200

nA

VDDVIN 5 V

FTf I/Os
- - 500

VDDVIN 5 V

PA11, PA12 and 
BOOT0 

- - 10 µA

RPU Weak pull-up equivalent resistor(5) VIN VSS 30 45 60 k

RPD Weak pull-down equivalent resistor(5) VIN VDD 30 45 60 k

CIO I/O pin capacitance - - 5 - pF

1. Guaranteed by characterization.

2. Hysteresis voltage between Schmitt trigger switching levels. Guaranteed by characterization results.

3. With a minimum of 200 mV. Guaranteed by characterization results.

4. The max. value may be exceeded if negative current is injected on adjacent pins.

5. Pull-up and pull-down resistors are designed with a true resistance in series with a switchable PMOS/NMOS. This 
MOS/NMOS contribution to the series resistance is minimum (~10% order).
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Equation 1: RAIN max formula

The simplified formula above (Equation 1) is used to determine the maximum external 
impedance allowed for an error below 1/4 of LSB. Here N = 12 (from 12-bit resolution).

          

          

RAIN

TS

fADC CADC 2
N 2+ ln

-------------------------------------------------------------- RADC–

Table 65. RAIN max for fADC = 16 MHz(1) 

Ts 
(cycles)

tS 
(µs)

RAIN max for 
fast channels 

(k)

RAIN max for standard channels (k)

VDD > 
2.7 V

VDD > 
2.4 V

VDD > 
2.0 V

VDD > 
1.8 V

VDD > 
1.75 V

VDD > 1.65 V 
and 

TA > 10 °C

VDD > 1.65 V 
and 

TA > 25 °C

1.5 0.09 0.5 < 0.1 NA NA NA NA NA NA

3.5 0.22 1 0.2 < 0.1 NA NA NA NA NA

7.5 0.47 2.5 1.7 1.5 < 0.1 NA NA NA NA

12.5 0.78 4 3.2 3 1 NA NA NA NA

19.5 1.22 6.5 5.7 5.5 3.5 NA NA NA < 0.1

39.5 2.47 13 12.2 12 10 NA NA NA 5

79.5 4.97 27 26.2 26 24 < 0.1 NA NA 19

160.5 10.03 50 49.2 49 47 32 < 0.1 < 0.1 42

1. Guaranteed by design.

Table 66. ADC accuracy(1)(2)(3) 

Symbol Parameter Conditions Min Typ Max Unit

ET Total unadjusted error

1.65 V < VDDA = VREF+ < 3.6 V, 
range 1/2/3

- 2 4

LSB

EO Offset error - 1 2.5

EG Gain error - 1 2

EL Integral linearity error - 1.5 2.5

ED Differential linearity error - 1 1.5

ENOB

Effective number of bits 10.2 11

bitsEffective number of bits (16-bit mode 
oversampling with ratio =256)(4) 11.3 12.1 -

SINAD Signal-to-noise distortion 63 69 -

dBSNR

Signal-to-noise ratio 63 69 -

Signal-to-noise ratio (16-bit mode 
oversampling with ratio =256)(4) 70 76 -

THD Total harmonic distortion - -85 -73



DocID027100 Rev 3 107/147

STM32L072xx Electrical characteristics

117

6.3.18 Comparators

          

          

Table 70. Comparator 1 characteristics 

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

VDDA Analog supply voltage - 1.65 3.6 V

R400K R400K value - - 400 -
k

R10K R10K value - - 10 -

VIN
Comparator 1 input voltage 
range

- 0.6 - VDDA V

tSTART Comparator startup time - - 7 10
µs

td Propagation delay(2) - - 3 10

Voffset Comparator offset - - 3 10 mV

dVoffset/dt
Comparator offset variation in 
worst voltage stress conditions

VDDA 3.6 V, VIN+ 0 V, 
VIN- VREFINT, TA = 25 C

0 1.5 10 mV/1000 h

ICOMP1 Current consumption(3) - - 160 260 nA

1. Guaranteed by characterization.

2. The delay is characterized for 100 mV input step with 10 mV overdrive on the inverting input, the non-inverting input set to 
the reference.

3. Comparator consumption only. Internal reference voltage not included.

Table 71. Comparator 2 characteristics 

Symbol Parameter Conditions Min Typ Max(1) Unit

VDDA Analog supply voltage - 1.65 - 3.6 V

VIN Comparator 2 input voltage range - 0 - VDDA V

tSTART Comparator startup time 
Fast mode - 15 20

µs

Slow mode - 20 25

td slow Propagation delay(2) in slow mode
1.65 V  VDDA  2.7 V - 1.8 3.5

2.7 V  VDDA  3.6 V - 2.5 6

td fast Propagation delay(2) in fast mode
1.65 V  VDDA  2.7 V - 0.8 2

2.7 V  VDDA  3.6 V - 1.2 4

Voffset Comparator offset error - 4 20 mV

dThreshold/
dt

Threshold voltage temperature 
coefficient

VDDA 3.3V, TA = 0 to 50 C, 
V- = VREFINT,
3/4 VREFINT,
1/2 VREFINT,
1/4 VREFINT.

- 15 30
ppm
/°C

ICOMP2 Current consumption(3)
Fast mode - 3.5 5

µA
Slow mode - 0.5 2

1. Guaranteed by characterization results.

2. The delay is characterized for 100 mV input step with 10 mV overdrive on the inverting input, the non-inverting input set to 
the reference.

3. Comparator consumption only. Internal reference voltage (required for comparator operation) is not included.
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I2S characteristics

          

Note: Refer to the I2S section of the product reference manual for more details about the sampling 
frequency (Fs), fMCK, fCK and DCK values. These values reflect only the digital peripheral 
behavior, source clock precision might slightly change them. DCK depends mainly on the 
ODD bit value, digital contribution leads to a min of (I2SDIV/(2*I2SDIV+ODD) and a max of 
(I2SDIV+ODD)/(2*I2SDIV+ODD). Fs max is supported for each mode/condition.

Table 78. I2S characteristics(1)
 

Symbol Parameter Conditions Min Max Unit 

fMCK I2S Main clock output - 256 x 8K 256xFs (2) MHz

fCK I2S clock frequency 
Master data: 32 bits - 64xFs

MHz
Slave  data: 32 bits - 64xFs

DCK
I2S clock frequency duty 

cycle 
Slave receiver 30 70 %

tv(WS) WS valid time Master mode - 15

ns

th(WS) WS hold time Master mode 11 -

tsu(WS) WS setup time Slave mode 6 -

th(WS) WS hold time Slave mode 2 -

tsu(SD_MR)
Data input setup time

Master receiver 0 -

tsu(SD_SR) Slave receiver 6.5 -

th(SD_MR)
Data input hold time 

Master receiver 18 -

th(SD_SR) Slave receiver 15.5 -

tv(SD_ST)
Data output valid time 

Slave transmitter (after enable edge) - 77

tv(SD_MT) Master transmitter (after enable edge) - 8

th(SD_ST)
Data output hold time 

Slave transmitter (after enable edge) 18 -

th(SD_MT) Master transmitter (after enable edge) 1.5 -

1. Guaranteed by characterization results.

2. 256xFs maximum value is equal to the maximum clock frequency.
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Figure 42. LQFP100 - 100-pin, 14 x 14 mm low-profile quad flat 
recommended footprint

1. Dimensions are expressed in millimeters.
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7.3 LQFP64 package information

Figure 45. LQFP64 - 64-pin, 10 x 10 mm low-profile quad flat package outline

1. Drawing is not to scale.

          

Table 85. LQFP64 - 64-pin, 10 x 10 mm low-profile quad flat 
package mechanical data 

Symbol
millimeters inches(1)

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 - 12.000  - - 0.4724 -

D1  - 10.000  - - 0.3937 -

D3 - 7.500 - - 0.2953 -

E  - 12.000 - - 0.4724 -

E1  - 10.000  - - 0.3937 -
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7.8 LQFP32 package information

Figure 59. LQFP32 - 32-pin, 7 x 7 mm low-profile quad flat package outline

1. Drawing is not to scale.
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7.10 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 × JA)

Where:

 TA max is the maximum ambient temperature in C,

 JA 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 = (VOL × IOL) + ((VDD – VOH) × IOH),

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

Table 95. Thermal characteristics

Symbol Parameter Value Unit

JA

Thermal resistance junction-ambient

UFQFPN32 - 5 x 5 mm / 0.5 mm pitch
36

°C/W

Thermal resistance junction-ambient

LQFP32 - 7 x 7 mm / 0.8 mm pitch
60

Thermal resistance junction-ambient

LQFP48 - 7 x 7 mm / 0.5 mm pitch
54

Thermal resistance junction-ambient

WLCSP49 - 0.4 mm pitch
48

Thermal resistance junction-ambient

TFBGA64 - 5 x 5 mm / 0.5 mm pitch
64

Thermal resistance junction-ambient

UFBGA64 - 5 x 5 mm / 0.5 mm pitch
65

Thermal resistance junction-ambient

LQFP64 - 10 x 10 mm / 0.5 mm pitch
46

Thermal resistance junction-ambient
LQFP100 - 14 x 14 mm / 0.5 mm pitch

41

Thermal resistance junction-ambient
UFBGA100 - 7 x 7 mm / 0.5 mm pitch

57


