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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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2.1 Device overview

Table 2. Ultra-low-power STM32L071xx device features and peripheral counts 

Peripheral
STM32L
071K8

STM32L
071C8

STM32L
071V8

STM32L
071KB

STM32L
071CB

STM32L
071VB

STM32L
071RB

STM32L
071KZ

STM32L
071CZ

STM32L
071VZ

STM32L
071RZ

Flash (Kbytes) 64 Kbytes 128 Kbytes 192 Kbytes

Data EEPROM (Kbytes) 3 Kbytes 6 Kbytes

RAM (Kbytes) 20 Kbytes

Timers

General-
purpose

4

Basic 2

LPTIMER 1

RTC/SYSTICK/IWDG
/WWDG

1/1/1/1

Com. 
interfaces

SPI/I2S 4(3)(1)/0 6(4)(2)/1 4(3)(1)/0 6(4)(2)/1 4(3)(1)/0 6(4)(2)/1

I2C 2 3 2 3 2 3

USART 3 4 3 4 3 4

LPUART 1

GPIOs 23 37 84 25(3) 40(4) 84 51(5) 25(3) 40(4) 84 51(5)

Clocks: 
HSE/LSE/HSI/MSI/LSI

1/1/1/1/1

12-bit synchronized 
ADC
Number of channels

1
10

1
13

1
16

1
10

1
13(4)

1
16

1
16(5)

1
10

1
13(4)

1
16

1
16(5)

Comparators 2

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 to 3.6 V without BOR option 

Operating 
temperatures

Ambient temperature: –40 to +125 °C
Junction temperature: –40 to +130 °C

Packages
UFQFPN

32
LQFP48

LQFP/
UFBGA

100

UFQFPN/
LQFP32

LQFP48, 
WLCSP49

LQFP/
UFBGA

100

LQFP/
TFBGA

64

UFQFPN/
LQFP32

LQFP48,
WLCSP49

LQFP/
UFBGA

100

LQFP/
TFBGA

64

1. 3 SPI interfaces are USARTs operating in SPI master mode. 

2. 4 SPI interfaces are USARTs operating in SPI master mode. 

3. UFQFPN32 has 2 GPIOs less than LQFP32. 

4. LQFP48 has three GPIOs less than WLCSP49. 

5. TFBGA64 has one GPIO, one ADC input less than LQFP64. 
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Nested vectored interrupt controller (NVIC)

The ultra-low-power STM32L071xx embed a nested vectored interrupt controller able to 
handle up to 32 maskable interrupt channels and 4 priority levels.

The Cortex-M0+ processor closely integrates a configurable Nested Vectored Interrupt 
Controller (NVIC), to deliver industry-leading interrupt performance. The NVIC: 

 includes a Non-Maskable Interrupt (NMI)

 provides zero jitter interrupt option

 provides four interrupt priority levels

The tight integration of the processor core and NVIC provides fast execution of Interrupt 
Service Routines (ISRs), dramatically reducing the interrupt latency. This is achieved 
through the hardware stacking of registers, and the ability to abandon and restart load-
multiple and store-multiple operations. Interrupt handlers do not require any assembler 
wrapper code, removing any code overhead from the ISRs. Tail-chaining optimization also 
significantly reduces the overhead when switching from one ISR to another.

To optimize low-power designs, the NVIC integrates with the sleep modes, that include a 
deep sleep function that enables the entire device to enter rapidly stop or standby mode.

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

3.4 Reset and supply management

3.4.1 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. VDDA and VSSA must be connected to VDD and VSS, respectively.

3.4.2 Power supply supervisor

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

Two versions are available:

 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.

Five BOR thresholds are available through option bytes, starting from 1.8 V to 3 V. To 
reduce the power consumption in Stop mode, it is possible to automatically switch off the 
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4 Pin descriptions

Figure 3. STM32L071xx LQFP100 pinout - 14 x 14 mm 

1. The above figure shows the package top view.

2. I/O supplied by VDDIO2.
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Table 17. Alternate functions port B

Port

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7

SPI1/SPI2/I2S2/
USART1/2/
LPUART1/
LPTIM1/

TIM2/21/22/
EVENTOUT/

SYS_AF

SPI1/SPI2/I2S2/I
2C1/TIM2/21

SPI1/SPI2/I2S2/
LPUART1/

USART5/LPTIM
1/TIM2/3/EVENT

OUT/
SYS_AF

I2C1/
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 B

PB0 EVENTOUT TIM3_CH3 - - - -

PB1 - TIM3_CH4 LPUART1_RTS_DE - - -

PB2 - - LPTIM1_OUT - - - I2C3_SMBA

PB3 SPI1_SCK TIM2_CH2 EVENTOUT USART1_RTS_DE USART5_TX -

PB4 SPI1_MISO TIM3_CH1 TIM22_CH1 USART1_CTS USART5_RX I2C3_SDA

PB5 SPI1_MOSI LPTIM1_IN1 I2C1_SMBA
TIM3_CH2/
TIM22_CH2

USART1_CK
USART5_CK/

USART5_RTS_D
E

-

PB6 USART1_TX I2C1_SCL LPTIM1_ETR - - - -

PB7 USART1_RX I2C1_SDA LPTIM1_IN2 - - USART4_CTS -

PB8 - - I2C1_SCL - - -

PB9 - EVENTOUT - I2C1_SDA
SPI2_NSS/
I2S2_WS

- -

PB10 - TIM2_CH3 LPUART1_TX SPI2_SCK I2C2_SCL LPUART1_RX

PB11 EVENTOUT TIM2_CH4 LPUART1_RX - I2C2_SDA LPUART1_TX

PB12 SPI2_NSS/I2S2_WS
LPUART1_RTS_

DE
I2C2_SMBA EVENTOUT -

PB13 SPI2_SCK/I2S2_CK MCO LPUART1_CTS I2C2_SCL TIM21_CH1 -

PB14
SPI2_MISO/
I2S2_MCK

RTC_OUT LPUART1_RTS_DE I2C2_SDA TIM21_CH2 -

PB15
SPI2_MOSI/

I2S2_SD
RTC_REFIN - - - - -
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Table 20. Alternate functions port E

Port

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7

SPI1/SPI2/I2S2/
USART1/2/

LPUART1/LPTI
M1/

TIM2/21/22/
EVENTOUT/

SYS_AF

SPI1/SPI2/I2S2/I2C1
/TIM2/21

SPI1/SPI2/I2S2/
LPUART1/
USART5/

LPTIM1/TIM2/3
/EVENTOUT/

SYS_AF

I2C1/
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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Figure 20. IDD vs VDD, at TA= 25/55/85/105/125 °C, Stop mode with RTC disabled, 
all clocks off

          

Table 37. Typical and maximum current consumptions in Standby mode 

Symbol Parameter Conditions Typ Max(1) Unit

IDD 
(Standby)

Supply current in Standby 
mode 

Independent watchdog 
and LSI enabled

TA = − 40 to 25°C 0,855 1,70

µA

TA = 55 °C - 2,90

TA= 85 °C - 3,30

TA = 105 °C - 4,10

TA = 125 °C - 8,50

Independent watchdog 
and LSI off

TA = − 40 to 25°C 0,29 0,60

TA = 55 °C 0,32 1,20

TA = 85 °C 0,5 2,30

TA = 105 °C 0,94 3,00

TA = 125 °C 2,6 7,00

1. Guaranteed by characterization results at 125 °C, unless otherwise specified
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Table 38. Average current consumption during Wakeup

Symbol parameter System frequency
Current 

consumption 
during wakeup 

Unit

IDD (Wakeup from 
Stop)

Supply current during Wakeup from 
Stop mode

HSI 1

mA

HSI/4 0,7

MSI clock = 4,2 MHz 0,7

MSI clock = 1,05 MHz 0,4

MSI clock = 65 KHz 0,1

IDD (Reset) Reset pin pulled down - 0,21

IDD (Power-up) BOR on - 0,23

IDD (Wakeup from 
StandBy)

With Fast wakeup set MSI clock = 2,1 MHz 0,5

With Fast wakeup disabled MSI clock = 2,1 MHz 0,12
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tWUSTOP

Wakeup from Stop mode, regulator in Run 
mode

fHCLK = fMSI = 4.2 MHz 5.0 8

µs

fHCLK = fHSI = 16 MHz 4.9 7

fHCLK = fHSI/4 = 4 MHz 8.0 11

Wakeup from Stop mode, regulator in low-
power mode

fHCLK = fMSI = 4.2 MHz
Voltage range 1

5.0 8

fHCLK = fMSI = 4.2 MHz
Voltage range 2

5.0 8

fHCLK = fMSI = 4.2 MHz
Voltage range 3

5.0 8

fHCLK = fMSI = 2.1 MHz 7.3 13

fHCLK = fMSI = 1.05 MHz 13 23

fHCLK = fMSI = 524 kHz 28 38

fHCLK = fMSI = 262 kHz 51 65

fHCLK = fMSI = 131 kHz 100 120

fHCLK = MSI = 65 kHz 190 260

fHCLK = fHSI = 16 MHz 4.9 7

fHCLK = fHSI/4 = 4 MHz 8.0 11

Wakeup from Stop mode, regulator in low-
power mode, code running from RAM

fHCLK = fHSI = 16 MHz 4.9 7

fHCLK = fHSI/4 = 4 MHz 7.9 10

fHCLK = fMSI = 4.2 MHz 4.7 8

tWUSTDBY

Wakeup from Standby mode
FWU bit = 1

fHCLK = MSI = 2.1 MHz 65 130

Wakeup from Standby mode
FWU bit = 0

fHCLK = MSI = 2.1 MHz 2.2 3 ms

Table 41. Low-power mode wakeup timings (continued)

Symbol Parameter Conditions Typ Max Unit
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6.3.8 PLL characteristics

The parameters given in Table 49 are derived from tests performed under ambient 
temperature and VDD supply voltage conditions summarized in Table 25.

          

6.3.9 Memory characteristics

RAM memory

          

Flash memory and data EEPROM

          

Table 49. PLL characteristics 

Symbol Parameter
Value

Unit
Min Typ Max(1)

1. Guaranteed by characterization results.

fPLL_IN

PLL input clock(2)

2. Take care of using the appropriate multiplier factors so as to have PLL input clock values compatible with 
the range defined by fPLL_OUT.

2 - 24 MHz

PLL input clock duty cycle 45 - 55 %

fPLL_OUT PLL output clock 2 - 32 MHz

tLOCK
PLL input = 16 MHz

PLL VCO = 96 MHz
- 115 160 µs

Jitter Cycle-to-cycle jitter -  600 ps

IDDA(PLL) Current consumption on VDDA - 220 450
µA

IDD(PLL) Current consumption on VDD - 120 150

Table 50. 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 51. Flash memory and data EEPROM characteristics

Symbol Parameter  Conditions Min Typ Max(1) Unit

VDD
Operating voltage

Read / Write / Erase
- 1.65 - 3.6 V

tprog
Programming time for 
word or half-page

Erasing - 3.28 3.94
ms

Programming - 3.28 3.94
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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 57.

          

Table 57. 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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Input/output AC characteristics

The definition and values of input/output AC characteristics are given in Figure 28 and 
Table 60, respectively.

Unless otherwise specified, the parameters given in Table 60 are derived from tests 
performed under ambient temperature and VDD supply voltage conditions summarized in 
Table 25. 

          

Table 60. 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 - 100

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 - 320

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 - 0.6

tf(IO)out
tr(IO)out

Output rise and fall time
CL = 50 pF, VDD = 2.7 V to 3.6 V - 30

ns
CL = 50 pF, VDD = 1.65 V to 2.7 V - 65

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 - 13

ns
CL = 50 pF, VDD = 1.65 V to 2.7 V - 28

11

Fmax(IO)out Maximum frequency(3)
CL = 30 pF, VDD = 2.7 V to 3.6  V - 35

MHz
CL = 50 pF, VDD = 1.65 V to 2.7 V - 10

tf(IO)out
tr(IO)out

Output rise and fall time
CL = 30 pF, VDD = 2.7 V to 3.6 V - 6

ns
CL = 50 pF, VDD = 1.65 V to 2.7 V - 17

Fm+ 
configuration(4)

fmax(IO)out Maximum frequency(3)

CL = 50 pF, VDD = 2.5 V to 3.6 V

- 1 MHz

tf(IO)out Output fall time - 10
ns

tr(IO)out Output rise time - 30

fmax(IO)out Maximum frequency(3)

CL = 50 pF, VDD = 1.65 V to 3.6 V

- 350 KHz

tf(IO)out Output fall time - 15
ns

tr(IO)out Output rise time - 60

- tEXTIpw

Pulse width of external 
signals detected by the 
EXTI controller

- 8 - ns

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

2. Guaranteed by design. 

3. The maximum frequency is defined in Figure 28.

4. When Fm+ configuration is set, the I/O speed control is bypassed. Refer to the line reference manual for a detailed 
description of Fm+ I/O configuration.
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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 63. 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 64. 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
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Table 73. SPI characteristics in voltage Range 2 (1) 

Symbol  Parameter  Conditions  Min Typ Max Unit

fSCK
1/tc(SCK)

SPI clock frequency

Master mode

- -

8

MHz
Slave mode Transmitter 

1.65<VDD<3.6V
8

Slave mode Transmitter 
2.7<VDD<3.6V

8(2)

Duty(SCK)
Duty cycle of SPI clock 

frequency
Slave mode 30 50 70 %

tsu(NSS) NSS setup time Slave mode, SPI presc = 2 4*Tpclk - -

ns

th(NSS) NSS hold time Slave mode, SPI presc = 2 2*Tpclk - -

tw(SCKH)

tw(SCKL)
SCK high and low time Master mode Tpclk-2 Tpclk Tpclk+2

tsu(MI)
Data input setup time

Master mode 0 - -

tsu(SI) Slave mode 3 - -

th(MI)
Data input hold time

Master mode 11 - -

th(SI) Slave mode 4.5 - -

ta(SO Data output access time Slave mode 18 - 52

tdis(SO) Data output disable time Slave mode 12 - 42

tv(SO)
Data output valid time

Slave mode - 20 56.5

tv(MO) Master mode - 5 9

th(SO)
Data output hold time

Slave mode 13 - -

th(MO) Master mode 3 - -

1. Guaranteed by characterization results.

2. The maximum SPI clock frequency in slave transmitter mode is determined by the sum of tv(SO) and tsu(MI) which has to fit 
into SCK low or high phase preceding the SCK sampling edge. This value can be achieved when the SPI communicates 
with a master having tsu(MI) = 0 while Duty(SCK) = 50%.
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Table 76. LQPF100 - 100-pin, 14 x 14 mm low-profile quad flat 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 - - 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 15.800 16.000 16.200 0.6220 0.6299 0.6378

D1 13.800 14.000 14.200 0.5433 0.5512 0.5591

D3 - 12.000 - - 0.4724 -

E 15.800 16.000 16.200 0.6220 0.6299 0.6378

E1 13.800 14.000 14.200 0.5433 0.5512 0.5591

E3 - 12.000 - - 0.4724 -

e - 0.500 - - 0.0197 -

L 0.450 0.600 0.750 0.0177 0.0236 0.0295

L1 - 1.000 - - 0.0394 -

k 0.0° 3.5° 7.0° 0.0° 3.5° 7.0°

ccc - - 0.080 - - 0.0031
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Figure 51. WLCSP49 - 49-pin, 3.294 x 3.258 mm, 0.4 mm pitch wafer level chip scale 
recommended footprint

Table 82. WLCSP49 - 49-pin, 3.294 x 3.258 mm, 0.4 mm pitch wafer level chip scale 
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 0.525 0.555 0.585 0.0207 0.0219 0.0230

A1 - 0.175 - - 0.0069 -

A2 - 0.380 - - 0.0150 -

A3(2)

2. Back side coating

- 0.025 - - 0.0010 -

b(3)

3. Dimension is measured at the maximum bump diameter parallel to primary datum Z.

0.220 0.250 0.280 0.0087 0.0098 0.0110

D 3.259 3.294 3.329 0.1283 0.1297 0.1311

E 3.223 3.258 3.293 0.1269 0.1283 0.1296

e - 0.400 - - 0.0157 -

e1 - 2.400 - - 0.0945 -

e2 - 2.400 - - 0.0945 -

F - 0.447 - - 0.0176 -

G - 0.429 - - 0.0169 -

aaa - - 0.100 - - 0.0039

bbb - - 0.100 - - 0.0039

ccc - - 0.100 - - 0.0039

ddd - - 0.050 - - 0.0020

eee - - 0.050 - - 0.0020
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Table 84. LQFP48 - 48-pin, 7 x 7 mm low-profile quad flat 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  -  - 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 8.800 9.000 9.200 0.3465 0.3543 0.3622

D1 6.800 7.000 7.200 0.2677 0.2756 0.2835

D3  - 5.500  -  - 0.2165 - 

E 8.800 9.000 9.200 0.3465 0.3543 0.3622

E1 6.800 7.000 7.200 0.2677 0.2756 0.2835

E3  - 5.500  -  - 0.2165  -

e  - 0.500  -  - 0.0197  -

L 0.450 0.600 0.750 0.0177 0.0236 0.0295

L1  - 1.000  -  - 0.0394  -

k 0° 3.5° 7° 0° 3.5° 7°

ccc - - 0.080 - - 0.0031
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7.7 LQFP32 package information

Figure 56. LQFP32 - 32-pin, 7 x 7 mm low-profile quad flat package outline

1. Drawing is not to scale.
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Figure 57. LQFP32 - 32-pin, 7 x 7 mm low-profile quad flat recommended footprint

1. Dimensions are expressed in millimeters.

Table 85. LQFP32 - 32-pin, 7 x 7 mm low-profile quad flat 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  -  - 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 0.300 0.370 0.450 0.0118 0.0146 0.0177

c 0.090  - 0.200 0.0035  - 0.0079

D 8.800 9.000 9.200 0.3465 0.3543 0.3622

D1 6.800 7.000 7.200 0.2677 0.2756 0.2835

D3  - 5.600  -  - 0.2205  -

E 8.800 9.000 9.200 0.3465 0.3543 0.3622

E1 6.800 7.000 7.200 0.2677 0.2756 0.2835

E3  - 5.600  -  - 0.2205  -

e  - 0.800  -  - 0.0315  -

L 0.450 0.600 0.750 0.0177 0.0236 0.0295

L1  - 1.000  -  - 0.0394  -

k 0° 3.5° 7° 0° 3.5° 7°

ccc - - 0.100 - - 0.0039
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Figure 62. Thermal resistance  

7.9.1 Reference document

JESD51-2 Integrated Circuits Thermal Test Method Environment Conditions - Natural 
Convection (Still Air). Available from www.jedec.org.
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IMPORTANT NOTICE – PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and 
improvements to ST products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on 
ST products before placing orders. ST products are sold pursuant to ST’s terms and conditions of sale in place at the time of order 
acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or 
the design of Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. All other product or service names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2016 STMicroelectronics – All rights reserved


