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Note:

3.4.3

3.5

3

internal reference voltage (VgrernT) in Stop mode. The device remains in reset mode when
Vpp is below a specified threshold, Vpogr/ppr OF Veor, Without the need for any external
reset circuit.

The start-up time at power-on is typically 3.3 ms when BOR is active at power-up, the start-
up time at power-on can be decreased down to 1 ms typically for devices with BOR inactive
at power-up.

The devices feature an embedded programmable voltage detector (PVD) that monitors the
Vpp/vppa power supply and compares it to the Vpyp threshold. This PVD offers 7 different
levels between 1.85 V and 3.05 V, chosen by software, with a step around 200 mV. An
interrupt can be generated when Vppnppa drops below the Vpyp threshold and/or when
Vppvopa is higher than the Vpyp threshold. The interrupt service routine can then generate
a warning message and/or put the MCU into a safe state. The PVD is enabled by software.

Voltage regulator

The regulator has three operation modes: main (MR), low power (LPR) and power down.
e MRis used in Run mode (nominal regulation)
e LPRis used in the Low-power run, Low-power sleep and Stop modes

e Power down is used in Standby mode. The regulator output is high impedance, the
kernel circuitry is powered down, inducing zero consumption but the contents of the
registers and RAM are lost except for the standby circuitry (wakeup logic, IWDG, RTC,
LSI, LSE crystal 32 KHz oscillator, RCC_CSR).

Clock management

The clock controller distributes the clocks coming from different oscillators to the core and
the peripherals. It also manages clock gating for low-power modes and ensures clock
robustness. It features:

e Clock prescaler

To get the best trade-off between speed and current consumption, the clock frequency
to the CPU and peripherals can be adjusted by a programmable prescaler.

e Safe clock switching

Clock sources can be changed safely on the fly in Run mode through a configuration
register.

e Clock management

To reduce power consumption, the clock controller can stop the clock to the core,
individual peripherals or memory.

e System clock source
Three different clock sources can be used to drive the master clock SYSCLK:
— 1-25 MHz high-speed external crystal (HSE), that can supply a PLL

— 16 MHz high-speed internal RC oscillator (HSI), trimmable by software, that can
supply a PLLMultispeed internal RC oscillator (MSI), trimmable by software, able
to generate 7 frequencies (65 kHz, 131 kHz, 262 kHz, 524 kHz, 1.05 MHz, 2.1
MHz, 4.2 MHz). When a 32.768 kHz clock source is available in the system (LSE),
the MSI frequency can be trimmed by software down to a +0.5% accuracy.
e  Auxiliary clock source

Two ultra-low-power clock sources that can be used to drive the real-time clock:
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3.10

3.1

3.12

26/136

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, 12C, USART, LPUART,
general-purpose timers, and ADC.

Analog-to-digital converter (ADC)

A native 12-bit, extended to 16-bit through hardware oversampling, analog-to-digital
converter is embedded into STM32L071xx device. It has up to 16 external channels and 3
internal channels (temperature sensor, voltage reference). Three channels, PAO, PA4 and
PAS5, 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 pA at 10 kSPS, ~240 pA at 1TMSPS). 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.

Temperature sensor

The temperature sensor (Tgensg) generates a voltage Vgensg 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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3.12.1

3.13

3

To improve the accuracy of the temperature sensor measurement, each device is
individually factory-calibrated by ST. The temperature sensor factory calibration data are
stored by ST in the system memory area, accessible in read-only mode.

Table 7. Temperature sensor calibration values

Calibration value name Description Memory address

TS ADC raw data acquired at
TSENSE_CALA1 temperature of 30 °C, Ox1FF8 007A - Ox1FF8 007B
Vppa=3V

TS ADC raw data acquired at
TSENSE_CAL2 temperature of 130 °C 0x1FF8 007E - Ox1FF8 007F
VDDA= 3V

Internal voltage reference (VreriNT)

The internal voltage reference (VregnT) Provides a stable (bandgap) voltage output for the
ADC and Comparators. VgregnT IS internally connected to the ADC_IN17 input channel. It
enables accurate monitoring of the Vpp value (when no external voltage, Vrgg+, is available
for ADC). The precise voltage of Vg nT is individually measured for each part by ST during
production test and stored in the system memory area. It is accessible in read-only mode.

Table 8. Internal voltage reference measured values

Calibration value name Description Memory address

Raw data acquired at
VREFINT_CAL temperature of 25 °C 0x1FF8 0078 - 0Ox1FF8 0079

VDDA=3V

Ultra-low-power comparators and reference voltage

The STM32L071xx embed two comparators sharing the same current bias and reference
voltage. The reference voltage can be internal or external (coming from an 1/O).

e  One comparator with ultra low consumption
e  One comparator with rail-to-rail inputs, fast or slow mode.
e  The threshold can be one of the following:
—  External I/O pins
— Internal reference voltage (VrerinT)
—  submultiple of Internal reference voltage(1/4, 1/2, 3/4) for the rail to rail
comparator.

Both comparators can wake up the devices 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 YA typical).
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3.14.2

3.14.3

3.144

3.14.5

3.14.6

3

Low-power Timer (LPTIM)

The low-power timer has an independent clock and is running also in Stop mode if it is
clocked by LSE, LSI or an external clock. It is able to wakeup the devices from Stop mode.
This low-power timer supports the following features:
e  16-bit up counter with 16-bit autoreload register
o 16-bit compare register
e Configurable output: pulse, PWM
e  Continuous / one shot mode
e  Selectable software / hardware input trigger
e  Selectable clock source
— Internal clock source: LSE, LSI, HSI or APB clock

—  External clock source over LPTIM input (working even with no internal clock
source running, used by the Pulse Counter Application)

e  Programmable digital glitch filter
e Encoder mode

Basic timer (TIM6, TIM7)

These timers can be used as a generic 16-bit timebase.

SysTick timer

This timer is dedicated to the OS, but could also be used as a standard downcounter. It is
based on a 24-bit downcounter with autoreload capability and a programmable clock
source. It features a maskable system interrupt generation when the counter reaches ‘0’.

Independent watchdog (IWDG)

The independent watchdog is based on a 12-bit downcounter and 8-bit prescaler. It is
clocked from an independent 37 kHz internal RC and, as it operates independently of the
main clock, it can operate in Stop and Standby modes. It can be used either as a watchdog
to reset the device when a problem occurs, or as a free-running timer for application timeout
management. It is hardware- or software-configurable through the option bytes. The counter
can be frozen in debug mode.

Window watchdog (WWDG)

The window watchdog is based on a 7-bit downcounter 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.
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4 Pin descriptions

Figure 3. STM32L071xx LQFP100 pinout - 14 x 14 mm

o
= N—O

NNt~ OOTONT—O-——0OF
QVLLANOMONNDMO000000A000Y T
>S3>nnonoaoMmaoNoAAo0oQAOoOoAAOaAdadd
OO000O00000000000000000000M10
C PO~ O NNCODONO T NN O DD ©
CTHODPDNNDG D G0 B B0 W0 ®O N NN N

PE20 1 75

PE3O0 2 74

PE4O 3 73

PE50 4 72

PE6O 5 71

vDDO 6 70

PC13Q 7 69

PC14-0SC32_INO 8 68

PC15-0SC32_0UTQO 9 67

PH9O 10 66

PH10Q 11 65

PHO-OSC_INO 12 64

PH1-0SC_ouTQO 13 LQFP100 63

NRST O 14 62

PCOO 15 61

PC1O 16 60

PC2O 17 59

PC30O 18 58

VSSALO 19 57

VREF-O 20 56

VREF+O 21 55

VDDA 22 54

PAO 0 23 53

PA1 O 24 52

PA2 O 25 51
ONODO—NNFONONDDOTNDFTIOON 0D
NANANOOOONONONOIIIIISIIITTD
OO0 ooog
Aot T TRTpTEy e

OO0 0oOoOoooOooOog

VDDIO2
VSS
VDD
PA13
PA12
PA11
PA10
PA9
PA8
PC9
PC8
PC7
PC6
PD15
PD14
PD13
PD12
PD11
PD10
PD9
PD8
PB15
PB14
PB13
PB12

MSv35459V2

3

1.
2.

The above figure shows the package top view.
I/0 supplied by VDDIO2.
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Figure 8. STM32L071xx LQFP48 pinout - 7 x 7 mm
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The above figure shows the package top view.
I/0 supplied by VDDIO2.

Figure 9. STM32L071xx LQFP32 pinout
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The above figure shows the package top view.
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Table 15. STM32L071xxx pin definition (continued)

Pin number
= o | 5
= Pin name o | B
< (2] =] 3] []
S S g3 2 8 § 2 |(function after 2 | 2 | 8 | Alternate functions |Additional functions
ol Zla | nia| O Elv|=Z
Lol |w|9 reset) 2
I EEE =g
2|12l =2|2|5|2/3]|5 =
=]
TIM2_CH3,
LPUART1_TX,
- | -121(29 | G7|G3|47 |L10 PB10 /O | FT | - SPI2_SCK, 12C2_SCL, -
LPUART1_RX
EVENTOUT,
TIM2_CH4,
- | -122 |30 |H7|F3|48 LM PB11 /O | FT | - LPUART1_RX, -
12C2_SDA,
LPUART1_TX
16|16 | 23 | 31 | D6 |D4| 49 |F12 VSS - - -
1711724 | 32 | E6 |G2| 50 |G12 VDD - - -
SPI2_NSS/12S2_WS,
LPUART1_RTS_DE,
- | -125|33|H8|G1|51|L12 PB12 /O | FT | - 12C2_SMBA, -
EVENTOUT
SPI2_SCK/I2S2_CK,
-| -126|34|G8|F2|52|K12 PB13 I/O | FTf| - |MCO, LPUART1_CTS, -
12C2_SCL, TIM21_CHA1
SPI2_MISO/I12S2_MCK,
RTC_OUT,
- | -127 |35 |F8 |F1]|53 K1 PB14 /O | FTf| - LPUART1_RTS_DE, -
12C2_SDA, TIM21_CH2
SPI2_MOSI/12S2_8SD,
-| -128|36|F7|E1]|54|K10 PB15 /O | FT | - RTC_REFIN -
- - - - - | - | 55| K9 PD8 /O | FT | - LPUART1_TX -
- - - - - | - | 56| K8 PD9 /O | FT | - LPUART1_RX -
- - - - - | - |57 |J12 PD10 /O | FT | - -
- - - - - | - |58 |J11 PD11 /O | FT | - LPUART1_CTS -
- - - - - | - 591410 PD12 /O | FT | - LPUART1_RTS_DE -
- - - - - | - |60 |H12 PD13 /O | FT | - -
- - - - - | - |61]|HN PD14 /O | FT | - -
S - - | - |62]|H10 PD15 /O | FT | - -
-|-| - |37 |F6| - |63]|E12 PC6 /O | FT | - [TIM22_CH1, TIM3_CH1 -
-|-1|- |38 |E7| - |64 |EN PC7 /O | FT | - [TIM22_CH2, TIM3_CH2 -
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Table 15. STM32L071xxx pin definition (continued)

Pin number
- o | 5
= Pin name o | =
< D o 5] []
S S g3 2 8 § 2 |(function after 2 | 2 | 8 | Alternate functions |Additional functions
el Zla 0 g5 lola|lo £ElB | =2
|| w | w olk| @ reset) &
S|/l /2|28 |8 o
e B B B T U I e B =
o
TIM21_CHA1,
A R A PDO Vo | FT | - SPI2_NSS/I12S2_WS )
- -] -] -1]-1]-182]B9 PD1 /O | FT | - | SPI2_SCK/I282_CK -
LPUART1_RTS_DE,
-| -] -1]54|B5| -|83]|C8 PD2 /o | FT| - TIM3_ETR, -
USART5_RX
USART2_CTS,
ol i N B B Rl PD3 Vo | FT | - SPI2_MISO/12S2_MCK )
USART2_RTS_DE,
o i e e R B PD4 VO | FT | - | spi2 MoSII2s2_sb -
- -] -] -1]-1]-186]A6 PD5 /o | FT| - USART2_TX -
- -1 -1-1]1-1]-187]|B6 PD6 /o | FT| - USART2_RX -
USART2_CK,
- -] -1-1-1]-1]88]|A5 PD7 /o | FT| - TIM21_CH2 -
SPI1_SCK, TIM2_CH2,
EVENTOUT,
26| - [ 39|55 |A5|A3|89 | A8 PB3 /O | FT| - USART1_RTS DE, COMP2_INM
USART5_TX
SPI1_MISO,
TIM3_CH1,
TIM22_CH1,
27 126| 40 | 56 | A4 |B3| 90 | A7 PB4 /O | FTf| - USART1 CTS, COMP2_INP
USART5_RX,
[12C3_SDA
SPI1_MOSI,
LPTIM1_IN1,
12C1_SMBA,
282741 |57 |C4|A4|91|C5 PB5 /O | FT | - [TIM3_CH2/TIM22_CH2, COMP2_INP
USART1_CK,
USART5_CK/USART5_
RTS_DE
USART1_TX,
29(28| 42 | 58 | D3 |B4 |92 | B5 PB6 /O | FTf| - 12C1_SCL, COMP2_INP
LPTIM1_ETR,
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5 Memory mapping

Figure 11. Memory map

OXFFFF FFFF

7 0x5000 1FFF IOPORT
0xE010 0000
Cortex-M0O+ 0x5000 0000
peripherals
0xE000 0000
reserved
6
0xC000 0000
0x4002 63FF
5 AHB
0x4002 0000
0xA000 0000 reserved
0x4001 8000
4 Ox1FFF FEFF ]
Option bytes APB2
0x8000 0000 0x4001 0000
System
memory reserved
3 0x4000 8000
0x6000 0000 APB1
x4000 0000

reserved

2

0x4000 0000 | Peripherals

Data EEPROM bank 2
1 Data EEPROM bank 1
Flash program bank 2

0x2000 0000 SRAM 0x0800 0000 Flash program bank 1
reserved
0 CODE
Flash, system memory
0x0000 0000 or SRAM, depending
on BOOT
configuration

0x0000 0000

|:| Reserved

MSv35412V1

1. Refer to the STM32L071xx reference manual for details on the Flash memory organization for each memory size.
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6.2

3

Absolute maximum ratings

Stresses above the absolute maximum ratings listed in Table 22: Voltage characteristics,
Table 23: Current characteristics, and Table 24: Thermal characteristics may cause
permanent damage to the device. These are stress ratings only and functional operation of
the device at these conditions is not implied. Exposure to maximum rating conditions for
extended periods may affect device reliability.

Table 22. Voltage characteristics

Symbol Definition Min Max Unit
External main supply voltage
Vpp—V - ) -0.3 4.0
DD™YSS | (including Vppa, Vopioz Vop)™
Input voltage on FT and FTf pins Vgs—0.3 Vpp+4.0
V@ Input voltage on TC pins Vggs—0.3 4.0 v
IN
Input voltage on BOOTO Vss Vpp +4.0
Input voltage on any other pin Vgs - 0.3 4.0
[AVpp Variations between different Vppy power pins - 50
Variations between any Vpp, and V ower
[Vopa-Vopxl pins® ¥ ¥box DDA P - 300 iy
IAVsg| Variations between all different ground pins ) 50
S8 including Vggg. pin
VRrer+ —Vppa |Allowed voltage difference for Vgregg+ > Vppa - 0.4 \Y
Electrostatic discharge voltage .
VESD(HBM) (human body model) see Section 6.3.11

1. Allmain power (Vpp,, Vppa) and ground (Vss, Vssa) pins must always be connected to the external power
supply, in the permitted range.

VN maximum must always be respected. Refer to Table 23 for maximum allowed injected current values.

It is recommended to power Vpp and Vppa from the same source. A maximum difference of 300 mV
between Vpp and Vppa can be tolerated during power-up and device operation. Vpp oz is independent
from Vpp and Vppa! its value does not need to respect this rule.
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Table 25. General operating conditions (continued)

Symbol Parameter Conditions Min Max Unit
Maximum power dissipation _40 85
(range 6)
TA Temperature range Maximum power dissipation -40 105

(range 7)

Maximum power dissipation —40 125 °C

(range 3)
Junction temperature range (range 6) -40°C<Tp<85° —40 105
Ty Junction temperature range (range 7) -40°C <Tp<105°C —40 125
Junction temperature range (range 3) -40°C <Tp<125°C —40 130

1. Itis recommended to power Vpp and Vppp from the same source. A maximum difference of 300 mV between Vpp and
Vppa can be tolerated during power-up and normal operation.

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

If Ty is lower, higher Pp values are allowed as long as T does not exceed T; max (see Table 24: Thermal characteristics
on page 56).

3
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Table 26. Embedded reset and power control block characteristics (continued)

Symbol Parameter Conditions Min | Typ | Max | Unit
Falling edge 297 | 3.05 | 3.09
VPVDG PVD threshold 6 V
Rising edge 3.08 | 3.15 | 3.20
BORO threshold - 40 |-
Vhyst Hysteresis voltage All BOR and PVD thresholds mV
. - 100 |-
excepting BORO

1. Guaranteed by characterization results.

2. Valid for device version without BOR at power up. Please see option "D" in Ordering information scheme for more details.

6.3.3 Embedded internal reference voltage
The parameters given in Table 28 are based on characterization results, unless otherwise
specified.
Table 27. Embedded internal reference voltage calibration values
Calibration value name Description Memory address
Raw data acquired at
VREFINT_CAL temperature of 25 °C 0x1FF8 0078 - 0Ox1FF8 0079
Vopa=3V
Table 28. Embedded internal reference voltage“)
Symbol Parameter Conditions Min Typ Max Unit
VReEINT outt?) | Internal reference voltage —40°C<T;<+125°C [ 1.202 | 1.224 | 1.242 %
TVREFINT Internal reference startup time - - 2 3 ms
Vppa and Vggg+ voltage during )
VVREF_MEAS VreriNT factory measure 299 3 3.01 v
Accuracy of factory-measured Including uncertainties
AVREF_MEAS vV value(3) due to ADC and - - 5 mV
REFINT VDDA/VREF+ values
Teoer™ Temperature coefficient —40°C<Ty;<+125°C - 25 100 ppm/°C
Acoeri™ Long-term stability 1000 hours, T= 25 °C - - 1000 ppm
Vppcoert”) | Voltage coefficient 3.0V <Vppa <36V - - 2000 | ppm/V
ADC sampling time when
Ts Vrefint(4)(5) reading the internal reference - 5 10 - VE
N voltage
4 | Startup time of reference ) ) )
Tapc_gur voltage buffer for ADC 10 HS
) Consumption of reference ) )
lsur_apc voltage buffer for ADC 135 25 WA
IVREF_OUT(4) VREF_OUT output current(®) - - - 1 MA
Cvrer out® | VREF_OUT output load - - - 50 pF
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Table 40. Peripheral current consumption in Stop and Standby mode(?)

Typical consumption, Ty =25 °C
Symbol Peripheral Unit
VDD=1 8V VDD=3'0 Vv
Ipp(PVD 1 BOR) - 0.7 1.2

IREFINT - - 1.7
- LSE Low drive® 0.11 0,13
- LSI 0.27 0.31
- IWDG 0.2 0.3
- LPTIM1, Input 100 Hz 0.01 0,01 A
- LPTIM1, Input 1 MHz 1 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.-

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:

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

e  Stop mode: the clock source is either the MSI oscillator in the range configured before
entering Stop mode, the HSI16 or HS116/4.

e 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 Vpp supply
voltage conditions summarized in Table 25.

Table 41. Low-power mode wakeup timings

Symbol Parameter Conditions Typ Max Unit
twusLeep | Wakeup from Sleep mode facLk = 32 MHz 7 8
fHCLK =262 kHz 7 8 Number
twusLeep_ | Wakeup from Low-power sleep mode, Flash memory enabled of C||°Ck
LP fcLk = 262 kHz fcLk = 262 kHz 9 10 cycles
Flash memory switched OFF
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Functional EMS (electromagnetic susceptibility)

While a simple application is executed on the device (toggling 2 LEDs through 1/O ports).
the device is stressed by two electromagnetic events until a failure occurs. The failure is
indicated by the LEDs:

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

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

A device reset allows normal operations to be resumed.

The test results are given in Table 53. They are based on the EMS levels and classes
defined in application note AN1709.

Table 53. EMS characteristics

Symbol Parameter Conditions Level/
Class
y Voltage limits to be applied on any I/O pin to ]YDD :?§’2VMII-|3FP1 00, To=+25°C, 3B
FESD  |induce a functional disturbance HCLK =
conforms to IEC 61000-4-2
Fast transient voltage burst limits to be Vpp=3.3V, LQFP100, Ty=+25 °C,
Verrg | applied through 100 pF on Vpp and Vgg fucLk =32 MHz 4A
pins to induce a functional disturbance conforms to IEC 61000-4-4

Designing hardened software to avoid noise problems

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

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

Software recommendations

The software flowchart must include the management of runaway conditions such as:
e  Corrupted program counter

e Unexpected reset

e  Critical data corruption (control registers...)

Prequalification trials

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

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

3
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STM32L071xx Package information
Table 76. LQPF100 - 100-pin, 14 x 14 mm low-profile quad flat package
mechanical data
millimeters inches(!)
Symbol
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

1. Values in inches are converted from mm and rounded to 4 decimal digits.
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Figure 62. Thermal resistance

4000

3500

e L QFPN32
3000

/ e UQFN32
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PD (mW) | 2000 T TREGAGA

| QFP64
1500

=== LQFP100

=== UFBGA100
1000

T T T T T
125 100 75 50 25 0

Temperature (°C) MSv37833V2

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
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