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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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2.1 Device overview

Table 2. Ultra-low-power STM32L151x6/8/B and STM32L152x6/8/B device features and
peripheral counts 

Peripheral STM32L15xCx STM32L15xRx STM32L15xVx

Flash (Kbytes) 32 64 128 32 64 128 64 128

Data EEPROM (Kbytes) 4

RAM (Kbytes) 10 10 16 10 10 16 10 16

Timers

General-
purpose

6

Basic 2

Communication 
interfaces

SPI 2

I2C 2

USART 3

USB 1

GPIOs 37 51 83

12-bit synchronized ADC 
Number of channels

1
14 channels

1
20 channels

1
24 channels

12-bit DAC 
Number of channels

2
2

LCD (STM32L152xx Only) 
COM x SEG

4x18
4x32
8x28

4x44
8x40

Comparator 2

Capacitive sensing channels 13 20

Max. CPU frequency 32 MHz

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

1.65 V to 3.6 V without BOR option

Operating temperatures
Ambient temperatures: –40 to +85 °C
Junction temperature: –40 to + 105 °C

Packages LQFP48, UFQFPN48 LQFP64, BGA64 LQFP100, BGA100
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HSE crystal oscillators are disabled. The voltage regulator is in the low power mode. 
The device can be woken up from Stop mode by any of the EXTI line, in 8 µs. The EXTI 
line source can be one of the 16 external lines. It can be the PVD output, the 
Comparator 1 event or Comparator 2 event (if internal reference voltage is on). It can 
also be wakened by the USB wakeup.

Stop mode consumption: refer to Table 22: Typical and maximum current 
consumptions in Stop mode.

• Standby mode with RTC

Standby mode is used to achieve the lowest power consumption and real time clock. 
The internal voltage regulator is switched off so that the entire VCORE domain is 
powered off. The PLL, MSI RC, HSI RC and HSE crystal oscillators are also switched 
off. The LSE or LSI is still running. After entering Standby mode, the RAM and register 
contents are lost except for registers in the Standby circuitry (wakeup logic, IWDG, 
RTC, LSI, LSE Crystal 32K osc, RCC_CSR).

The device exits Standby mode in 60 µs when an external reset (NRST pin), an IWDG 
reset, a rising edge on one of the three WKUP pins, RTC alarm (Alarm A or Alarm B), 
RTC tamper event, RTC timestamp event or RTC Wakeup event occurs.

• Standby mode without RTC

Standby mode is used to achieve the lowest power consumption. The internal voltage 
regulator is switched off so that the entire VCORE domain is powered off. The PLL, MSI, 
RC, HSI and LSI RC, HSE and LSE crystal oscillators are also switched off. After 
entering Standby mode, the RAM and register contents are lost except for registers in 
the Standby circuitry (wakeup logic, IWDG, RTC, LSI, LSE Crystal 32K osc, 
RCC_CSR).

The device exits Standby mode in 60 µs when an external reset (NRST pin) or a rising 
edge on one of the three WKUP pin occurs.

Standby mode consumption: refer to Table 23.

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

                
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

USB
Dynamic voltage 

scaling range
I/O operation

VDD = 1.65 to 1.71 V Not functional Not functional
Range 2 or 

Range 3
Degraded speed 

performance

VDD = 1.71 to 1.8 V(1) Not functional Not functional
Range 1, 

Range 2 or 
Range 3

Degraded speed 
performance

VDD = 1.8 to 2.0 V(1) Conversion time 
up to 500 Ksps

Not functional
Range 1, 

Range 2 or 
Range 3

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

Ips Run/Active Sleep
Low-

power 
Run

Low-
power 
Sleep

Stop Standby

Wakeup 
capability

Wakeup 
capability

CPU Y - Y - - - - -

Flash Y Y Y Y - - - -

RAM Y Y Y Y Y - - -

Backup Registers Y Y Y Y Y - Y -

EEPROM Y - Y Y Y - - -

Brown-out rest 
(BOR)

Y Y Y Y Y Y Y -

DMA Y Y Y Y - - - -

Programmable 
Voltage Detector 
(PVD)

Y Y Y Y Y Y Y -

Power On Reset 
(POR)

Y Y Y Y Y Y Y -

Power Down Rest 
(PDR)

Y Y Y Y Y - Y -

High Speed 
Internal (HSI)

Y Y - - - - - -

High Speed 
External (HSE)

Y Y - - - - - -

Low Speed Internal 
(LSI)

Y Y Y Y Y - Y -

Low Speed 
External (LSE)

Y Y Y Y Y - Y -

Multi-Speed 
Internal (MSI)

Y Y Y Y - - - -

Inter-Connect 
Controller

Y Y Y Y - - - -

RTC Y Y Y Y Y Y Y -

RTC Tamper Y Y Y Y Y Y Y Y

Auto Wakeup 
(AWU)

Y Y Y Y Y Y Y Y

LCD Y Y Y Y Y - - -

USB Y Y - - - Y - -

USART Y Y Y Y Y (1) - -

SPI Y Y Y Y - - - -

I2C Y Y Y Y - (1) - -

ADC Y Y - - - - - -
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Figure 2. Clock tree
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This dual digital Interface supports the following features:

• two DAC converters: one for each output channel

• left or right data alignment in 12-bit mode

• synchronized update capability

• noise-wave generation

• triangular-wave generation

• dual DAC channels’ independent or simultaneous conversions

• DMA capability for each channel (including the underrun interrupt)

• external triggers for conversion

• input reference voltage VREF+

Eight DAC trigger inputs are used in the STM32L151x6/8/B and STM32L152x6/8/B devices. 
The DAC channels are triggered through the timer update outputs that are also connected 
to different DMA channels.

3.12 Ultra-low-power comparators and reference voltage

The STM32L151x6/8/B and STM32L152x6/8/B devices embed two comparators sharing 
the same current bias and reference voltage. The reference voltage can be internal or 
external (coming from an I/O).

• one comparator with fixed threshold

• one comparator with rail-to-rail inputs, fast or slow mode. The threshold can be one of 
the following:

– DAC output

– External I/O

– Internal reference voltage (VREFINT) or VREFINT submultiple (1/4, 1/2, 3/4)

Both comparators can wake up from Stop mode, and be combined into a window 
comparator.

The internal reference voltage is available externally via a low power / low current output 
buffer (driving current capability of 1 µA typical).

3.13 Routing interface

This interface controls the internal routing of I/Os to TIM2, TIM3, TIM4 and to the 
comparator and reference voltage output.

3.14 Touch sensing

The STM32L151x6/8/B and STM32L152x6/8/B devices provide a simple solution for adding 
capacitive sensing functionality to any application. These devices offer up to 20 capacitive 
sensing channels distributed over 10 analog I/O groups. Only software capacitive sensing 
acquisition mode is supported.

Capacitive sensing technology is able to detect the presence of a finger near a sensor which 
is protected from direct touch by a dielectric (glass, plastic, ...). The capacitive variation 
introduced by the finger (or any conductive object) is measured using a proven 
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4 Pin descriptions

Figure 3. STM32L15xVx UFBGA100 ballout

1. This figure shows the package top view.
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Figure 8. STM32L15xCx UFQFPN48 pinout 

1. This figure shows the package top view.
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Table 7. Legend/abbreviations used in the pinout table 

Name Abbreviation Definition

Pin name
Unless otherwise specified in brackets below the pin name, the pin function 
during and after reset is the same as the actual pin name

Pin type

S Supply pin

I Input only pin

I/O Input / output pin

I/O structure

FT 5 V tolerant I/O

TC Standard 3.3 V I/O

B Dedicated BOOT0 pin

RST Bidirectional reset pin with embedded weak pull-up resistor

Notes
Unless otherwise specified by a note, all I/Os are set as floating inputs during 
and after reset

Pin 
functions

Alternate 
functions

Functions selected through GPIOx_AFR registers

Additional 
functions

Functions directly selected/enabled through peripheral registers
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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

Pin name

P
in

 t
yp

e(1
)

I/O
 s

tr
u

ct
u

re

Main 
function(2) 
(after reset)

Pins functions

L
Q

F
P

10
0

L
Q

F
P

64

T
F

B
G

A
64

U
F

B
G

A
1

00

L
Q

F
P

48
 o

r 
U

F
Q

F
P

N
48

Alternate functions
Additional 
functions
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PB5 - - TIM3_CH2 -
I2C1_ 
SMBA

SPI1_MOSI - - - - [SEG9] - - - EVENTOUT

PB6 - - TIM4_CH1 - I2C1_SCL - - USART1_TX - - - - - - EVENTOUT

PB7 - - TIM4_CH2 - I2C1_SDA - - USART1_RX - - - - - - EVENTOUT

PB8 - - TIM4_CH3 TIM10_CH1* I2C1_SCL - - - - - SEG16 - - - EVENTOUT

PB9 - - TIM4_CH4 TIM11_CH1* I2C1_SDA - - - - - [COM3] - - - EVENTOUT

PB10 - TIM2_CH3 - - I2C2_SCL - - USART3_TX - - SEG10 - - - EVENTOUT

PB11 - TIM2_CH4 - - I2C2_SDA - - USART3_RX - - SEG11 - - - EVENTOUT

PB12 - - - TIM10_CH1 
I2C2_ 
SMBA

SPI2_NSS - USART3_CK - - SEG12 - - - EVENTOUT

PB13 - - - TIM9_CH1 - SPI2_SCK - USART3_CTS - - SEG13 - - - EVENTOUT

PB14 - - - TIM9_CH2 - SPI2_MISO - USART3_RTS - - SEG14 - - - EVENTOUT

PB15 - - - TIM11_CH1 - SPI2_MOSI - - - - SEG15 - - - EVENTOUT

PC0 - - - - - - - - - - SEG18 - - TIMx_IC1 EVENTOUT

PC1 - - - - - - - - - - SEG19 - - TIMx_IC2 EVENTOUT

PC2 - - - - - - - - - - SEG20 - - TIMx_IC3 EVENTOUT

PC3 - - - - - - - - - - SEG21 - - TIMx_IC4 EVENTOUT

PC4 - - - - - - - - - - SEG22 - - TIMx_IC1 EVENTOUT

PC5 - - - - - - - - - - SEG23 - - TIMx_IC2 EVENTOUT

PC6 - - TIM3_CH1 - - - - - - - SEG24 - - TIMx_IC3 EVENTOUT

PC7 - - TIM3_CH2 - - - - - - - SEG25 - - TIMx_IC4 EVENTOUT

PC8 - - TIM3_CH3 - - - - - - - SEG26 - - TIMx_IC1 EVENTOUT

PC9 - - TIM3_CH4 - - - - - - - SEG27 - - TIMx_IC2 EVENTOUT

PC10 - - - - - - - USART3_TX - -
COM4 / 
SEG28 / 
SEG40 

- - TIMx_IC3 EVENTOUT

Table 9. Alternate function input/output (continued)

Port name

Digital alternate function number

AFIO0 AFIO1 AFIO2 AFIO3 AFIO4 AFIO5 AFOI6 AFIO7 AFIO8 AFIO9 AFIO11 AFIO12 AFIO13 AFIO14 AFIO15

Alternate function

SYSTEM TIM2 TIM3/4 TIM9/10/11 I2C1/2 SPI1/2 N/A USART1/2/3 N/A N/A LCD N/A N/A RI SYSTEM
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Table 21. Current consumption in Low power sleep mode 

Symbol Parameter Conditions Typ
Max

(1)

1. Guaranteed by characterization results, unless otherwise specified.

Unit

IDD (LP 
Sleep)

Supply 
current in 
Low power 
sleep 
mode

All 
peripherals 
OFF, VDD 
from 1.65 V 
to 3.6 V

MSI clock, 65 kHz

fHCLK = 32 kHz

Flash OFF

TA = -40 °C to 25 °C 4.4 -

µA

MSI clock, 65 kHz

fHCLK = 32 kHz

Flash ON

TA = -40 °C to 25 °C 17.5 25

TA = 85 °C 22 27

TA = 105 °C 31 39

MSI clock, 65 kHz

fHCLK = 65 kHz, 
Flash ON

TA = -40 °C to 25 °C 18 26

TA = 85 °C 23 28

TA = 105 °C 31 40

MSI clock, 131 kHz

fHCLK = 131 kHz, 
Flash ON

TA = -40 °C to 25 °C 22 30

TA = 55 °C 24 32

TA = 85 °C 26 34

TA = 105 °C 34 45

TIM9 and 
USART1 
enabled, 
Flash ON, 
VDD from 
1.65 V to 
3.6 V

MSI clock, 65 kHz

fHCLK = 32 kHz

TA = -40 °C to 25 °C 17.5 25

TA = 85 °C 22 27

TA = 105 °C 31 39

MSI clock, 65 kHz

fHCLK = 65 kHz

TA = -40 °C to 25 °C 18 26

TA = 85 °C 23 28

TA = 105 °C 31 40

MSI clock, 131 kHz

fHCLK = 131 kHz

TA = -40 °C to 25 °C 22 30

TA = 55 °C 24 32

TA = 85 °C 26 34

TA = 105 °C 34 45

IDD Max 
(LP Sleep)

Max 
allowed 
current in 
Low power 
Sleep 
mode

VDD from 
1.65 V to 
3.6 V

- - - 200
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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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Low-speed external user clock generated from an external source

The characteristics given in the following table result from tests performed using a low-
speed external clock source, and under ambient temperature and supply voltage conditions 
summarized in Table 13.

          

Figure 16. Low-speed external clock source AC timing diagram

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

The high-speed external (HSE) clock can be supplied with a 1 to 24 MHz crystal/ceramic 
resonator oscillator. All the information given in this paragraph are based on 
characterization results obtained with typical external components specified in Table 28. 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 27. Low-speed external user clock characteristics(1) 

1. Guaranteed by design.

Symbol Parameter Conditions Min Typ Max Unit

fLSE_ext
User external clock source 
frequency

-

1 32.768 1000 kHz

VLSEH
OSC32_IN input pin high level 
voltage

0.7VDD - VDD

V

VLSEL
OSC32_IN input pin low level 
voltage

VSS - 0.3VDD

tw(LSEH)
tw(LSEL)

OSC32_IN high or low time 465 - -

ns
tr(LSE)
tf(LSE)

OSC32_IN rise or fall time - - 10

CIN(LSE) OSC32_IN input capacitance - - 0.6 - pF

DuCy(LSE) Duty cycle - 45 - 55 %

IL OSC32_IN Input leakage current VSS ≤ VIN ≤ VDD - - ±1 µA
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Input/output AC characteristics

The definition and values of input/output AC characteristics are given in Figure 19 and 
Table 44, respectively.

Unless otherwise specified, the parameters given in Table 44 are derived from tests 
performed under ambient temperature and VDD supply voltage conditions summarized in 
Table 13. 

          

Table 44. I/O AC characteristics(1) 

OSPEEDRx
[1:0] bit 
value(1)

Symbol Parameter Conditions Min Max(2) Unit

00

fmax(IO)out Maximum frequency(3)
CL = 50 pF, VDD = 2.7 V to 3.6 V - 400

kHz
CL = 50 pF, VDD = 1.65 V to 2.7 V - 400

tf(IO)out

tr(IO)out
Output rise and fall time

CL = 50 pF, VDD = 2.7 V to 3.6 V - 625
ns

CL = 50 pF, VDD = 1.65 V to 2.7 V - 625

01

fmax(IO)out Maximum frequency(3)
CL = 50 pF, VDD = 2.7 V to 3.6 V - 2

MHz
CL = 50 pF, VDD = 1.65 V to 2.7 V - 1

tf(IO)out

tr(IO)out
Output rise and fall time

CL = 50 pF, VDD = 2.7 V to 3.6 V - 125
ns

CL = 50 pF, VDD = 1.65 V to 2.7 V - 250

10

Fmax(IO)out Maximum frequency(3)
CL = 50 pF, VDD = 2.7 V to 3.6 V - 10

MHz
CL = 50 pF, VDD = 1.65 V to 2.7 V - 2

tf(IO)out

tr(IO)out
Output rise and fall time

CL = 50 pF, VDD = 2.7 V to 3.6 V - 25
ns

CL = 50 pF, VDD = 1.65 V to 2.7 V - 125

11

Fmax(IO)out Maximum frequency(3)
CL = 50 pF, VDD = 2.7 V to 3.6  V - 50

MHz
CL = 50 pF, VDD = 1.65 V to 2.7 V - 8

tf(IO)out

tr(IO)out
Output rise and fall time

CL = 30 pF, VDD = 2.7 V to 3.6 V - 5

ns
CL = 50 pF, VDD = 1.65 V to 2.7 V - 30

- tEXTIpw

Pulse width of external 
signals detected by the 
EXTI controller

- 8 -

1. The I/O speed is configured using the OSPEEDRx[1:0] bits. Refer to the STM32L151x6/8/B and STM32L152x6/8/B 
reference manual for a description of GPIO Port configuration register.

2. Guaranteed by design.

3. The maximum frequency is defined in Figure 19.
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Figure 20. Recommended NRST pin protection 

1. The reset network protects the device against parasitic resets.

2. The user must ensure that the level on the NRST pin can go below the VIL(NRST) max level specified in 
Table 45. Otherwise the reset will not be taken into account by the device.

6.3.15 TIM timer characteristics

The parameters given in Table 46 are guaranteed by design.

Refer to Section 6.3.13: I/O port characteristics for details on the input/output alternate 
function characteristics (output compare, input capture, external clock, PWM output).

           

Table 46. TIMx(1) characteristics 

1. TIMx is used as a general term to refer to the TIM2, TIM3 and TIM4 timers.

Symbol Parameter Conditions Min Max Unit

tres(TIM) Timer resolution time
- 1 - tTIMxCLK

 fTIMxCLK = 32 MHz 31.25 - ns

fEXT
Timer external clock 
frequency on CH1 to CH4

- 0 fTIMxCLK/2 MHz

fTIMxCLK = 32 MHz 0 16 MHz

ResTIM Timer resolution - - 16 bit

tCOUNTER

16-bit counter clock 
period when internal clock 
is selected (timer’s 
prescaler disabled)

- 1 65536 tTIMxCLK

 fTIMxCLK = 32 MHz 0.0312 2048 µs

tMAX_COUNT Maximum possible count
- - 65536 × 65536 tTIMxCLK

 fTIMxCLK = 32 MHz - 134.2 s
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Figure 25. USB timings: definition of data signal rise and fall time

          

Table 51. USB DC electrical characteristics 

Symbol Parameter Conditions Min.(1)

1. All the voltages are measured from the local ground potential.

Max.(1) Unit

Input levels

VDD USB operating voltage(2)

2. To be compliant with the USB 2.0 full speed electrical specification, the USB_DP (D+) pin should be pulled 
up with a 1.5 kΩ resistor to a 3.0-to-3.6 V voltage range.

- 3.0 3.6 V

VDI
(3)

3. Guaranteed by characterization results.

Differential input sensitivity I(USB_DP, USB_DM) 0.2 -

VVCM
(3) Differential common mode range Includes VDI range 0.8 2.5

VSE
(3) Single ended receiver threshold - 1.3 2.0

Output levels

VOL
(4)

4. Tested in production.

Static output level low RL of 1.5 kΩ to 3.6 V(5)

5. RL is the load connected on the USB drivers.

- 0.3
V

VOH
(4) Static output level high RL of 15 kΩ to VSS

(5) 2.8 3.6

Table 52. USB: full speed electrical characteristics 

Driver characteristics(1)

1. Guaranteed by design.

Symbol Parameter Conditions Min Max Unit

tr Rise time(2)

2. Measured from 10% to 90% of the data signal. For more detailed informations, please refer to USB 
Specification - Chapter 7 (version 2.0).

CL = 50 pF 4 20 ns

tf Fall Time(2) CL = 50 pF 4 20 ns

trfm Rise/ fall time matching tr/tf 90 110 %

VCRS Output signal crossover voltage 1.3 2.0 V
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Figure 36. LQFP64 10 x 10 mm, 64-pin low-profile quad flat package recommended 
footprint

1. Dimensions are in millimeters.

E3 - 7.500 - - 0.2953 -

e - 0.500 - - 0.0197 -

K 0° 3.5° 7° 0° 3.5° 7°

L 0.450 0.600 0.750 0.0177 0.0236 0.0295

L1 - 1.000 - - 0.0394 -

ccc - - 0.080 - - 0.0031

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

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

Symbol
millimeters inches(1)

Min Typ Max Typ Min Max
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LQFP48 device marking

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

Figure 40. LQFP48 7 x 7 mm, 48-pin low-profile quad flat 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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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.

Table 73. Document revision history (continued)

Date Revision Changes


