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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,
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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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3.2 ARM® Cortex®-M3 core with MPU

The ARM® Cortex®-M3 processor is the industry leading processor for embedded systems. 
It has been developed to provide a low-cost platform that meets the needs of MCU 
implementation, with a reduced pin count and low-power consumption, while delivering 
outstanding computational performance and an advanced system response to interrupts.

The ARM® Cortex®-M3 32-bit RISC processor features exceptional code-efficiency, 
delivering the high-performance expected from an ARM core in the memory size usually 
associated with 8- and 16-bit devices.

The memory protection unit (MPU) improves system reliability by defining the memory 
attributes (such as read/write access permissions) for different memory regions. It provides 
up to eight different regions and an optional predefined background region.

Owing to its embedded ARM core, the STM32L151x6/8/B and STM32L152x6/8/B devices 
are compatible with all ARM tools and software.

DAC Y Y Y Y Y - - -

Temperature 
sensor

Y Y Y Y Y - - -

Comparators Y Y Y Y Y Y - -

16-bit and 32-bit 
Timers

Y Y Y Y - - - -

IWDG Y Y Y Y Y Y Y Y

WWDG Y Y Y Y - - - -

Touch sensing Y - - - - - - -

Systick Timer Y Y Y Y - - - -

GPIOs Y Y Y Y Y Y - 3 Pins

Wakeup time to 
Run mode

0 µs 0.36 µs 3 µs 32 µs < 8 µs 50 µs

Consumption 
VDD=1.8V to 3.6V 
(Typ)

Down to             
214 µA/MHz 
(from Flash)

Down to             
50 µA/MHz 
(from Flash)

Down to 
9 µA

Down to 
4.4 µA

0.5 µA (No 
RTC) VDD=1.8V

0.3 µA (No RTC) 
VDD=1.8V

1.4 µA (with 
RTC) VDD=1.8V

1 µA (with RTC) 
VDD=1.8V

0.5 µA (No 
RTC) VDD=3.0V

0.3 µA (No RTC) 
VDD=3.0V

1.6 µA (with 
RTC) VDD=3.0V

1.3 µA (with 
RTC) VDD=3.0V

1. The startup on communication line wakes the CPU which was made possible by an EXTI, this induces a delay before 
entering run mode.

Table 5. Working mode-dependent functionalities (from Run/active down to standby) (continued)

Ips Run/Active Sleep
Low-

power 
Run

Low-
power 
Sleep

Stop Standby

Wakeup 
capability

Wakeup 
capability
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Nested vectored interrupt controller (NVIC)

The ultra-low-power STM32L151x6/8/B and STM32L152x6/8/B devices embed a nested 
vectored interrupt controller able to handle up to 45 maskable interrupt channels (not 
including the 16 interrupt lines of Cortex®-M3) and 16 priority levels.

• Closely coupled NVIC gives low-latency interrupt processing

• Interrupt entry vector table address passed directly to the core

• Closely coupled NVIC core interface

• 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

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

3.3 Reset and supply management

3.3.1 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 (minimum voltage to be applied to VDDA is 1.8 V when the ADC is used). 
VDDA and VSSA must be connected to VDD and VSS, respectively.

3.3.2 Power supply supervisor

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

The device exists in two versions:

• 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.
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3.15.5 Window watchdog (WWDG)

The window watchdog is based on a 7-bit down-counter that can be set as free-running. It 
can be used as a watchdog to reset the device when a problem occurs. It is clocked from 
the main clock. It has an early warning interrupt capability and the counter can be frozen in 
debug mode.

3.16 Communication interfaces

3.16.1 I²C bus

Up to two I²C bus interfaces can operate in multimaster and slave modes. They can support 
standard and fast modes.

They support dual slave addressing (7-bit only) and both 7- and 10-bit addressing in master 
mode. A hardware CRC generation/verification is embedded.

They can be served by DMA and they support SM Bus 2.0/PM Bus.

3.16.2 Universal synchronous/asynchronous receiver transmitter (USART)

All USART interfaces are able to communicate at speeds of up to 4 Mbit/s. They provide 
hardware management of the CTS and RTS signals and are ISO 7816 compliant. They 
support IrDA SIR ENDEC and have LIN Master/Slave capability. 

All USART interfaces can be served by the DMA controller.

3.16.3 Serial peripheral interface (SPI)

Up to two SPIs are 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. 

Both SPIs can be served by the DMA controller.

3.16.4 Universal serial bus (USB)

The STM32L151x6/8/B and STM32L152x6/8/B devices embed a USB device peripheral 
compatible with the USB full speed 12 Mbit/s. The USB interface implements a full speed 
(12 Mbit/s) function interface. It has software-configurable endpoint setting and supports 
suspend/resume. The dedicated 48 MHz clock is generated from the internal main PLL (the 
clock source must use a HSE crystal oscillator).
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53 35 F8 K11 27 PB14 I/O FT PB14

SPI2_MISO/

USART3_RTS/

LCD_SEG14//TIM9_CH2

ADC_IN20/

COMP1_INP

54 36 F7 K10 28 PB15 I/O FT PB15
SPI2_MOSI/LCD_SEG15/

TIM11_CH1

ADC_IN21/

COMP1_INP/

RTC_REFIN

55 - - K9 - PD8 I/O FT PD8
USART3_TX/

LCD_SEG28
-

56 - - K8 - PD9 I/O FT PD9
USART3_RX/

LCD_SEG29
-

57 - - J12 - PD10 I/O FT PD10
USART3_CK/

LCD_SEG30
-

58 - - J11 - PD11 I/O FT PD11
USART3_CTS/

LCD_SEG31
-

59 - - J10 - PD12 I/O FT PD12

TIM4_CH1/

USART3_RTS/

LCD_SEG32

-

60 - - H12 - PD13 I/O FT PD13 TIM4_CH2/LCD_SEG33 -

61 - - H11 - PD14 I/O FT PD14 TIM4_CH3/LCD_SEG34 -

62 - - H10 - PD15 I/O FT PD15 TIM4_CH4/LCD_SEG35 -

63 37 F6 E12 - PC6 I/O FT PC6 TIM3_CH1/LCD_SEG24 -

64 38 E7 E11 - PC7 I/O FT PC7 TIM3_CH2/LCD_SEG25 -

65 39 E8 E10 - PC8 I/O FT PC8 TIM3_CH3/LCD_SEG26 -

66 40 D8 D12 - PC9 I/O FT PC9 TIM3_CH4/LCD_SEG27 -

67 41 D7 D11 29 PA8 I/O FT PA8
USART1_CK/MCO/

LCD_COM0
-

68 42 C7 D10 30 PA9 I/O FT PA9 USART1_TX/LCD_COM1 -

69 43 C6 C12 31 PA10 I/O FT PA10 USART1_RX/LCD_COM2 -

70 44 C8 B12 32 PA11 I/O FT PA11
USART1_CTS/

SPI1_MISO
USB_DM

Table 8. STM32L151x6/8/B and STM32L152x6/8/B pin definitions (continued)

Pins
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71 45 B8 A12 33 PA12 I/O FT PA12
USART1_RTS/

SPI1_MOSI
USB_DP

72 46 A8 A11 34 PA13 I/O FT
JTMS-
SWDIO

JTMS-SWDIO -

73 - - C11 - PH2 I/O FT PH2 - -

74 47 D5 F11 35 VSS_2 S - VSS_2 - -

75 48 E5 G11 36 VDD_2 S - VDD_2 - -

76 49 A7 A10 37 PA14 I/O FT
JTCK

-SWCLK
JTCK-SWCLK -

77 50 A6 A9 38 PA15 I/O FT JTDI
TIM2_CH1_ETR/PA15/

SPI1_NSS/
LCD_SEG17

-

78 51 B7 B11 - PC10 I/O FT PC10
USART3_TX/LCD_SEG28
/LCD_SEG40/LCD_COM4

-

79 52 B6 C10 - PC11 I/O FT PC11
USART3_RX/LCD_SEG29
/LCD_SEG41/LCD_COM5

-

80 53 C5 B10 - PC12 I/O FT PC12
USART3_CK/LCD_SEG30
/LCD_SEG42/LCD_COM6

-

81 - - C9 - PD0 I/O FT PD0 SPI2_NSS/TIM9_CH1 -

82 - - B9 - PD1 I/O FT PD1 SPI2_SCK -

83 54 B5 C8 - PD2 I/O FT PD2
TIM3_ETR/LCD_SEG31/

LCD_SEG43/LCD_COM7
-

84 - - B8 - PD3 I/O FT PD3
USART2_CTS/

SPI2_MISO
-

85 - - B7 - PD4 I/O FT PD4
USART2_RTS/

SPI2_MOSI
-

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

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

88 - - A5 - PD7 I/O FT PD7 USART2_CK/TIM9_CH2 -

89 55 A5 A8 39 PB3 I/O FT JTDO

TIM2_CH2/PB3/

SPI1_SCK/LCD_SEG7/

JTDO

COMP2_INM

Table 8. STM32L151x6/8/B and STM32L152x6/8/B pin definitions (continued)
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90 56 A4 A7 40 PB4 I/O FT NJTRST

TIM3_CH1/PB4/

SPI1_MISO/LCD_SEG8/

NJTRST

COMP2_INP

91 57 C4 C5 41 PB5 I/O FT PB5
I2C1_SMBA/TIM3_CH2/

SPI1_MOSI/LCD_SEG9
COMP2_INP

92 58 D3 B5 42 PB6 I/O FT PB6
I2C1_SCL/TIM4_CH1/

USART1_TX

93 59 C3 B4 43 PB7 I/O FT PB7
I2C1_SDA/TIM4_CH2/

USART1_RX

PVD_IN

94 60 B4 A4 44 BOOT0 I B BOOT0 - -

95 61 B3 A3 45 PB8 I/O FT PB8
TIM4_CH3/I2C1_SCL/

LCD_SEG16/TIM10_CH1
-

96 62 A3 B3 46 PB9 I/O FT PB9
TIM4_CH4/I2C1_SDA/

LCD_COM3/TIM11_CH1
-

97 - - C3 - PE0 I/O FT PE0
TIM4_ETR/LCD_SEG36/

TIM10_CH1
-

98 - - A2 - PE1 I/O FT PE1 LCD_SEG37/TIM11_CH1 -

99 63 D4 D3 47 VSS_3 S - VSS_3 - -

100 64 E4 C4 48 VDD_3 S - VDD_3 - -

1. I = input, O = output, S = supply.

2. Function availability depends on the chosen device. For devices having reduced peripheral counts, it is always the lower 
number of peripheral that is included. For example, if a device has only one SPI and two USARTs, they will be called SPI1 
and USART1 & USART2, respectively. Refer to Table 2 on page 11.

3. Applicable to STM32L152xx devices only. In STM32L151xx devices, this pin should be connected to VDD.

4. The PC14 and PC15 I/Os are only configured as OSC32_IN/OSC32_OUT when the LSE oscillator is on (by setting the 
LSEON bit in the RCC_CSR register). The LSE oscillator pins OSC32_IN/OSC32_OUT can be used as general-purpose 
PC14/PC15 I/Os, respectively, when the LSE oscillator is off (after reset, the LSE oscillator is off). The LSE has priority over 
the GPIO function. For more details, refer to Using the OSC32_IN/OSC32_OUT pins as GPIO PC14/PC15 port pins 
section in the STM32L1xxxx reference manual (RM0038).

5. The PH0 and PH1 I/Os are only configured as OSC_IN/OSC_OUT when the HSE oscillator is on (by setting the HSEON bit 
in the RCC_CR register). The HSE oscillator pins OSC_IN/OSC_OUT can be used as general-purpose PH0/PH1 I/Os, 
respectively, when the HSE oscillator is off (after reset, the HSE oscillator is off). The HSE has priority over the GPIO 
function.

6. Unlike in the LQFP64 package, there is no PC3 in the TFBGA64 package. The VREF+ functionality is provided instead.

Table 8. STM32L151x6/8/B and STM32L152x6/8/B pin definitions (continued)
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6.1.6 Power supply scheme

Figure 12. Power supply scheme
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6.3 Operating conditions

6.3.1 General operating conditions

               

Table 12. Thermal characteristics 

Symbol Ratings  Value Unit

TSTG Storage temperature range –65 to +150 °C

TJ Maximum junction temperature 150 °C

Table 13. General operating conditions 

Symbol Parameter  Conditions Min Max Unit

fHCLK Internal AHB clock frequency - 0 32

MHzfPCLK1 Internal APB1 clock frequency - 0 32

fPCLK2 Internal APB2 clock frequency - 0 32

VDD Standard operating voltage

BOR detector disabled 1.65 3.6

V
BOR detector enabled, 

at power on
1.8 3.6

BOR detector disabled, after 
power on

1.65 3.6

VDDA
(1)

Analog operating voltage 
(ADC and DAC not used) Must be the same voltage as 

VDD
(2)

1.65 3.6

V
Analog operating voltage 
(ADC or DAC used)

1.8 3.6

VIN

Input voltage on FT pins(3)

Input voltage on BOOT0 pin

Input voltage on any other pin

2.0 V ≤VDD ≤ 3.6 V

1.65 V ≤ VDD ≤ 2.0 V

–0.3

–0.3

0

–0.3

5.5

5.25

5.5

VDD+0.3

V

PD
Power dissipation at  
TA = 85 °C(4) BGA100 package - 339 mW

TA Temperature range
Maximum power dissipation –40 85

°C
Low power dissipation(5) –40 105

TJ Junction temperature range -40 °C ≤ TA ≤ 105°C –40 105 °C

1. When the ADC is used, refer to Table 54: ADC characteristics.

2. It is recommended to power VDD and VDDA from the same source. A maximum difference of 300 mV between VDD and 
VDDA can be tolerated during power-up and operation.

3. To sustain a voltage higher than VDD+0.3 V, the internal pull-up/pull-down resistors must be disabled.

4. If TA is lower, higher PD values are allowed as long as TJ does not exceed TJ max (see Table 12: Thermal characteristics 
on page 53).

5. In low power dissipation state, TA can be extended to this range as long as TJ does not exceed TJ max (see Table 12: 
Thermal characteristics on page 53).
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Table 17. Current consumption in Run mode, code with data processing running from Flash 

Symbol Parameter Conditions fHCLK Typ
Max(1)

Unit
55 °C 85 °C 105 °C

IDD (Run 

from 

Flash)

Supply 
current in 
Run mode, 
code 
executed 
from Flash

fHSE = fHCLK  
up to 16 MHz, 
included  
fHSE = fHCLK/2 
above 16 MHz 
(PLL ON)(2)

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

1 MHz 270 400 400 400

µA2 MHz 470 600 600 600

4 MHz 890 1025 1025 1025

Range 2, 
VCORE=1.5 V 
VOS[1:0] = 10

4 MHz 1 1.3 1.3 1.3

mA

8 MHz 2 2.5 2.5 2.5

16 MHz 3.9 5 5 5

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

8 MHz 2.16 3 3 3

16 MHz 4.8 5.5 5.5 5.5

32 MHz 9.6 11 11 11

HSI clock source 
(16 MHz)

Range 2, 
VCORE=1.5 V 
VOS[1:0] = 10

16 MHz 4 5 5 5

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

32 MHz 9.4 11 11 11

MSI clock, 65 kHz
Range 3, 
VCORE=1.2 V 
VOS[1:0] = 11

65 kHz 0.05 0.085 0.09 0.1

MSI clock, 524 kHz 524 kHz 0.15 0.185 0.19 0.2

MSI clock, 4.2 MHz 4.2 MHz 0.9 1 1 1

1. Guaranteed by characterization results, unless otherwise specified.

2. Oscillator bypassed (HSEBYP = 1 in RCC_CR register).
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Table 18. Current consumption in Run mode, code with data processing running from RAM 

Symbol Parameter Conditions fHCLK Typ
Max(1)

Unit
55 °C 85 °C 105 °C

IDD (Run 

from 

RAM)

Supply current 
in Run mode, 
code executed 
from RAM, 
Flash switched 
off

fHSE = fHCLK  
up to 16 MHz, 
included  
fHSE = fHCLK/2 
above 16 MHz 
(PLL ON)(2)

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

1 MHz 200 300 300 300

µA2 MHz 380 500 500 500

4 MHz 720 860 860 860(3)

Range 2,  
VCORE=1.5 V 
VOS[1:0] = 10

4 MHz 0.9 1 1 1

mA

8 MHz 1.65 2 2 2

16 MHz 3.2 3.7 3.7 3.7

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

8 MHz 2 2.5 2.5 2.5

16 MHz 4 4.5 4.5 4.5

32 MHz 7.7 8.5 8.5 8.5

HSI clock source 
(16 MHz)

Range 2,  
VCORE=1.5 V 
VOS[1:0] = 10

16 MHz 3.3 3.8 3.8 3.8

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

32 MHz 7.8 9.2 9.2 9.2

MSI clock, 65 kHz
Range 3,  
VCORE=1.2 V 
VOS[1:0] = 11

65 kHz 40 60 60 80

µAMSI clock, 524 kHz 524 kHz 110 140 140 160

MSI clock, 4.2 MHz 4.2 MHz 700 800 800 820

1. Guaranteed by characterization results, unless otherwise specified.

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

3. Tested in production.



Electrical characteristics STM32L151x6/8/B STM32L152x6/8/B

70/133 DocID17659 Rev 12

6.3.6 External clock source characteristics

High-speed external user clock generated from an external source

In bypass mode the HSE oscillator is switched off and the input pin is a standard GPIO. The 
external clock signal has to respect the I/O characteristics in Section 6.3.13. However, the 
recommended clock input waveform is shown in Figure 15: High-speed external clock 
source AC timing diagram.

          

Figure 15. High-speed external clock source AC timing diagram

Table 26. High-speed external user clock characteristics(1) 

1. Guaranteed by design.

Symbol Parameter Conditions Min Typ Max Unit

fHSE_ext
User external clock source 
frequency

CSS is on or 
PLL is used

1

8 32 MHz
CSS is off, PLL 

not used
0

VHSEH OSC_IN input pin high level voltage

-

0.7VDD - VDD
V

VHSEL OSC_IN input pin low level voltage VSS - 0.3VDD

tw(HSEH)
tw(HSEL)

OSC_IN high or low time 12 - -

ns
tr(HSE)
tf(HSE)

OSC_IN rise or fall time - - 20

Cin(HSE) OSC_IN input capacitance - - 2.6 - pF

DuCy(HSE) Duty cycle - 45 - 55 %

IL OSC_IN Input leakage current VSS ≤ VIN ≤ VDD - - ±1 µA
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Figure 17. HSE oscillator circuit diagram

1. REXT value depends on the crystal characteristics.

Low-speed external clock generated from a crystal/ceramic resonator

The low-speed external (LSE) clock can be supplied with a 32.768 kHz crystal/ceramic 
resonator oscillator. All the information given in this paragraph are based on 
characterization results obtained with typical external components specified in Table 29. 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 29. LSE oscillator characteristics (fLSE = 32.768 kHz)(1) 

1. Guaranteed by characterization results.

Symbol Parameter Conditions Min Typ Max Unit

fLSE
Low speed external oscillator 
frequency

- - 32.768 - kHz

RF Feedback resistor - - 1.2 - MΩ 

C(2)

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

Recommended load capacitance 
versus equivalent serial 
resistance of the crystal (RS)(3)

3. The oscillator selection can be optimized in terms of supply current using an high quality resonator with 
small RS value for example MSIV-TIN32.768kHz. Refer to crystal manufacturer for more details.

RS = 30 kΩ - 8 - pF

ILSE LSE driving current VDD = 3.3 V, VIN = VSS - - 1.1 µA

IDD (LSE)
LSE oscillator current 
consumption

VDD = 1.8 V - 450 -

nAVDD = 3.0 V - 600 -

VDD = 3.6V - 750 -

gm Oscillator transconductance - 3 - - µA/V

tSU(LSE)
(4) Startup time  VDD is stabilized - 1 - s
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Multi-speed internal (MSI) RC oscillator

          

Table 32. 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 -

ACCMSI Frequency error after factory calibration - ±0.5 - %

DTEMP(MSI)
(1) MSI oscillator frequency drift 

0 °C ≤ TA ≤ 85 °C
- ±3 - %

DVOLT(MSI)
(1) MSI oscillator frequency drift 

1.65 V ≤ VDD ≤ 3.6 V, TA = 25 °C
- - 2.5 %/V

IDD(MSI)
(2) MSI oscillator power consumption

MSI range 0 0.75 -

µA

MSI range 1 1 -

MSI range 2 1.5 -

MSI range 3 2.5 -

MSI range 4 4.5 -

MSI range 5 8 -

MSI range 6 15 -

tSU(MSI) MSI oscillator startup time

MSI range 0 30 -

µs

MSI range 1 20 -

MSI range 2 15 -

MSI range 3 10 -

MSI range 4 6 -

MSI range 5 5 -

MSI range 6, 
Voltage range 1 
and 2

3.5 -

MSI range 6, 
Voltage range 3

5 -
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6.3.9 Memory characteristics

The characteristics are given at TA = -40 to 105 °C unless otherwise specified.

RAM memory

          

Flash memory and data EEPROM

          

          

Table 34. RAM and hardware registers 

Symbol Parameter  Conditions Min Typ Max Unit

VRM Data retention mode(1)

1. Minimum supply voltage without losing data stored in RAM (in Stop mode or under Reset) or in hardware 
registers (only in Stop mode).

STOP mode (or RESET) 1.65 - - V

Table 35. Flash memory and data EEPROM characteristics 

Symbol Parameter  Conditions Min Typ Max(1)

1. Guaranteed by design.

Unit

VDD
Operating voltage

Read / Write / Erase
- 1.65 - 3.6 V

tprog

Programming / erasing time for 
byte / word / double word / half-
page

Erasing - 3.28 3.94
ms

Programming - 3.28 3.94

IDD

Average current during whole 
program/erase operation

TA = 25 °C, VDD = 3.6 V

- 300 - µA

Maximum current (peak) during 
program/erase operation

- 1.5 2.5 mA

Table 36. Flash memory, data EEPROM endurance and data retention 

Symbol Parameter  Conditions
Value

Unit
Min(1)

1. Guaranteed by characterization results.

Typ Max

NCYC(2)

Cycling (erase / write) 
Program memory TA = -40°C to  

105 °C

10 - -

kcycles
Cycling (erase / write) 
EEPROM data memory

300 - -

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 300 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 300 kcycles at TA = 105 °C

10 - -
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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 the non-standard VOL/VOH specifications given in Table 43.

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 VDD, plus the maximum Run 
consumption of the MCU sourced on VDD, cannot exceed the absolute maximum rating 
IVDDΣ (see Table 11). 

• The sum of the currents sunk by all the I/Os on VSS plus the maximum Run 
consumption of the MCU sunk on VSS cannot exceed the absolute maximum rating 
IVSSΣ (see Table 11). 

Output voltage levels

Unless otherwise specified, the parameters given in Table 43 are derived from tests 
performed under ambient temperature and VDD supply voltage conditions summarized in 
Table 13. All I/Os are CMOS and TTL compliant.

          

Table 43. Output voltage characteristics 

Symbol Parameter Conditions Min Max Unit

VOL
(1)(2) Output low level voltage for an I/O pin IIO = 8 mA

2.7 V < VDD < 3.6 V

- 0.4

V

VOH
(3)(2) Output high level voltage for an I/O pin 2.4 -

VOL 
(1)(4) Output low level voltage for an I/O pin IIO = 4 mA

1.65 V < VDD < 2.7 V

- 0.45

VOH 
(3)(4) Output high level voltage for an I/O pin VDD-0.45 -

VOL
(1)(4) Output low level voltage for an I/O pin IIO = 20 mA

2.7 V < VDD < 3.6 V

- 1.3

VOH
(3)(4) Output high level voltage for an I/O pin VDD-1.3 -

1. The IIO current sunk by the device must always respect the absolute maximum rating specified in Table 11 and the sum of 
IIO (I/O ports and control pins) must not exceed IVSS.

2. Tested in production.

3. The IIO current sourced by the device must always respect the absolute maximum rating specified in Table 11 and the sum 
of IIO (I/O ports and control pins) must not exceed IVDD.

4. Guaranteed by characterization results.
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dOffset/dT(1) Offset error temperature 
coefficient (code 0x800)

VDDA = 3.3V, TA = 0 to 50 ° C

DAC output buffer OFF
-20 -10 0

µV/°C
VDDA = 3.3V, TA = 0 to 50 ° C

DAC output buffer ON
0 20 50

Gain(1) Gain error(6)

CL ≤  50 pF, RL ≥ 5 kΩ
DAC output buffer ON

-
+0.1 / 
-0.2%

+0.2 / -
0.5%

%
No RLOAD, CL ≤  50 pF

DAC output buffer OFF
- +0 / -0.2% +0 / -0.4%

dGain/dT(1) Gain error temperature 
coefficient

VDDA = 3.3V, TA = 0 to 50 ° C

DAC output buffer OFF
-10 -2 0

µV/°C
VDDA = 3.3V, TA = 0 to 50 ° C

DAC output buffer ON
-40 -8 0

TUE(1) Total unadjusted error

CL ≤  50 pF, RL ≥ 5 kΩ
DAC output buffer ON

- 12 30

LSB
No RLOAD, CL ≤  50 pF

DAC output buffer OFF
- 8 12

tSETTLING

Settling time (full scale: 
for a 12-bit code 
transition between the 
lowest and the highest 
input codes till 
DAC_OUT reaches final 
value ±1LSB

CL ≤  50 pF, RL ≥ 5 kΩ - 7 12 µs

Update rate

Max frequency for a 
correct DAC_OUT 
change (95% of final 
value) with 1 LSB 
variation in the input 
code

CL ≤  50 pF, RL ≥ 5 kΩ - - 1 Msps

tWAKEUP

Wakeup time from off 
state (setting the ENx bit 
in the DAC Control 
register)(7)

CL ≤  50 pF, RL ≥ 5 kΩ - 9 15 µs

PSRR+
VDDA supply rejection 
ratio (static DC 
measurement)

CL ≤  50 pF, RL ≥ 5 kΩ - -60 -35 dB

1. Guaranteed by characterization results.

2. Difference between two consecutive codes - 1 LSB.

3. Difference between measured value at Code i and the value at Code i on a line drawn between Code 0 and last Code 4095.

4. Difference between the value measured at Code (0x800) and the ideal value = V/2.

5. Difference between the value measured at Code (0x001) and the ideal value.

6. Difference between ideal slope of the transfer function and measured slope computed from code 0x000 and 0xFFF when 
buffer is OFF, and from code giving 0.2 V and (VDDA – 0.2) V when buffer is ON.

7. In buffered mode, the output can overshoot above the final value for low input code (starting from min value).

Table 57. DAC characteristics (continued)

Symbol Parameter Conditions Min Typ Max Unit
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Figure 42. UFQFPN48 7 x 7 mm, 0.5 mm pitch, package recommended footprint

1. Dimensions are in millimeters.

Table 66. UFQFPN48 7 x 7 mm, 0.5 mm pitch, 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 0.500 0.550 0.600 0.0197 0.0217 0.0236

A1 0.000  0.020 0.050 0.0000  0.0008 0.0020

D 6.900 7.000 7.100 0.2717 0.2756 0.2795

E 6.900 7.000 7.100 0.2717 0.2756 0.2795

D2 5.500 5.600 5.700 0.2165 0.2205 0.2244

E2 5.500 5.600 5.700 0.2165 0.2205 0.2244

L 0.300 0.400 0.500 0.0118 0.0157 0.0197

T - 0.152 - - 0.0060 -

b 0.200 0.250 0.300 0.0079 0.0098 0.0118

e - 0.500 - - 0.0197 -

ddd - - 0.080 - - 0.0031
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UFBGA100 device marking

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

Figure 46. UFBGA100 7 x 7 mm, 0.5 mm pitch, package top view 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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26-Oct-2012 7

Updated cover page.

Updated Section 3.10: ADC (analog-to-digital converter)

Updated Table 3: Functionalities depending on the operating power 
supply range, added Table 4: CPU frequency range depending on 
dynamic voltage scaling and Table 5: Working mode-dependent 
functionalities (from Run/active down to standby).

Updated Table 27: Low-speed external user clock 
characteristicsAdded footnote 2. in Table 14: Embedded reset and 
power control block characteristics

Updated Table 22: Typical and maximum current consumptions in 
Stop mode and Table 23: Typical and maximum current 
consumptions in Standby mode

Updated footnote 4. in Table 22: Typical and maximum current 
consumptions in Stop mode

Updated Table 44: I/O AC characteristics

Updated Table 47: I2C characteristics

Updated Table 49: SPI characteristics

Updated Section 6.3.9: Memory characteristics

Updated “non-robust” Table 54: ADC characteristics

Removed the note “position of 4.7 µf capacitor” in Section 6.1.6: 
Power supply scheme

Updated Table 66: UFQFPN48 7 x 7 mm, 0.5 mm pitch, ultra thin 
fine-pitch quad flat no-lead package mechanical data

Updated Table 65: LQFP48 7 x 7 mm, 48-pin low-profile quad flat 
package mechanical data

Added the resistance of TFBGA in Table 71: Thermal characteristics

Added Figure 50: Thermal resistance

07-Feb-2013 8

Removed AHB1/AHB2 in Figure 1: Ultralow power 
STM32L15xx6/8/B block diagram

Added IWDG and WWDG rows in Table 5: Working mode-
dependent functionalities (from Run/active down to standby).

Updated IDD (Supply current during wakeup time from Standby 
mode) in Table 23: Typical and maximum current consumptions in 
Standby mode

The comment "HSE = 16 MHz(2) (PLL ON for fHCLK above 16 
MHz)" replaced by "fHSE = fHCLK up to 16 MHz included, fHSE = 
fHCLK/2 above 16 MHz (PLL ON)(2)” in Table 19: Current 
consumption in Sleep mode

Updated Stop mode current to 1.2 µA in Ultra-low-power platform

Updated entire Section 7: Package information

Removed alternate function “I2C2_SMBA” for GPIO pin “PH2” in 
Table 8: STM32L15xx6/8/B pin definitions

Updated Table 27: Low-speed external user clock characteristics 
and definition of symbol “RAIN” in Table 54: ADC characteristics

Removed first sentence in I2C interface characteristics
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12-Nov-2013
9 

(continued)

Updated Table 54: ADC characteristics and Figure 27: Typical 
connection diagram using the ADC.

Table 58: Temperature sensor calibration values was previously in 
Section 3.10.1: Temperature sensor. Updated Table 59: 
Temperature sensor characteristics.

In Table 61: Comparator 2 characteristics, parameter dThreshold/dt, 
replaced any occurrence of “VREF+” by “VREFINT”Updated 
Table 63: LQPF100 14 x 14 mm, 100-pin low-profile quad flat 
package  mechanical data, Table 64: LQFP64 10 x 10 mm 64-pin 
low-profile quad flat package mechanical data, Table 65: LQFP48 7 
x 7 mm, 48-pin low-profile quad flat package mechanical data and 
Table 66: UFQFPN48 7 x 7 mm, 0.5 mm pitch, ultra thin fine-pitch 
quad flat no-lead package mechanical data. 

Updated Figure 33: LQFP100 recommended footprint. 

Updated Figure 46: TFBGA64 - 5.0x5.0x1.2 mm, 0.5 mm pitch, thin 
fine-pitch ball grid array package outline title. 

Remove minimum and typical values of A dimension in Table 67: 
UFBGA100 7 x 7 x 0.6 mm 0.5 mm pitch, ultra thin fine-pitch ball 
grid array package mechanical data

Deleted second footnote in Figure 42: UFQFPN48 recommended 
footprint.

Updated Section 8: Ordering information title and added first 
sentence.

Changed BOR disabled option identifier in Table 72: Ordering 
information scheme.

22-Jul-2014 10

Updated Figure 14, Figure 15.

Updated Table 5.

Updated Figure 6.3.4.

Updated note 5 inside Table 54.

Updated Ro value inside Table 54.
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