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Introduction

The ultra-low-power STM32L072xx are offered in 9 different package typesfrom 32 pins to
100 pins. Depending on the device chosen, different sets of peripherals are included, the
description below gives an overview of the complete range of peripherals proposed in this
family.

These features make the ultra-low-power STM32L072xx microcontrollers suitable for a wide
range of applications:

Gas/water meters and industrial sensors

Healthcare and fithess equipment

Remote control and user interface

PC peripherals, gaming, GPS equipment

Alarm system, wired and wireless sensors, video intercom

This STM32L072xx datasheet should be read in conjunction with the STM32L0x2xx
reference manual (RM0376).

For information on the ARM® Cortex®-M0+ core please refer to the Cortex®-M0+ Technical
Reference Manual, available from the www.arm.com website.

Figure 1 shows the general block diagram of the device family.

3
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3.1

3

Functional overview

Low-power modes

The ultra-low-power STM32L072xx support dynamic voltage scaling to optimize its power
consumption in Run mode. The voltage from the internal low-drop regulator that supplies
the logic can be adjusted according to the system’s maximum operating frequency and the
external voltage supply.

There are three power consumption ranges:

e Range 1 (Vpp range limited to 1.71-3.6 V), with the CPU running at up to 32 MHz
e Range 2 (full Vpp range), with a maximum CPU frequency of 16 MHz

¢ Range 3 (full Vpp range), with a maximum CPU frequency limited to 4.2 MHz

Seven low-power modes are provided to achieve the best compromise between low-power
consumption, short startup time and available wakeup sources:

e Sleep mode

In Sleep mode, only the CPU is stopped. All peripherals continue to operate and can
wake up the CPU when an interrupt/event occurs. Sleep mode power consumption at
16 MHz is about 1 mA with all peripherals off.

e Low-power run mode

This mode is achieved with the multispeed internal (MSI) RC oscillator set to the low-
speed clock (max 131 kHz), execution from SRAM or Flash memory, and internal
regulator in low-power mode to minimize the regulator's operating current. In Low-
power run mode, the clock frequency and the number of enabled peripherals are both
limited.

e Low-power sleep mode

This mode is achieved by entering Sleep mode with the internal voltage regulator in
low-power mode to minimize the regulator’s operating current. In Low-power sleep
mode, both the clock frequency and the number of enabled peripherals are limited; a
typical example would be to have a timer running at 32 kHz.

When wakeup is triggered by an event or an interrupt, the system reverts to the Run
mode with the regulator on.

Stop mode with RTC

The Stop mode achieves the lowest power consumption while retaining the RAM and
register contents and real time clock. All clocks in the Vcorg domain are stopped, the
PLL, MSI RC, HSE crystal and HSI RC oscillators are disabled. The LSE or LSl is still
running. The voltage regulator is in the low-power mode.

Some peripherals featuring wakeup capability can enable the HSI RC during Stop
mode to detect their wakeup condition.

The device can be woken up from Stop mode by any of the EXTI line, in 3.5 yus, the
processor can serve the interrupt or resume the code. The EXTI line source can be any
GPIO. It can be the PVD output, the comparator 1 event or comparator 2 event

(if internal reference voltage is on), it can be the RTC alarm/tamper/timestamp/wakeup
events, the USB/USART/I2C/LPUART/LPTIMER wakeup events.

DocID027100 Rev 3 15/147
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Table 5. Functionalities depending on the working mode
(from Run/active down to standby) (1(?)

IPs

Run/Active

Sleep

Low-
power
run

Low-
power
sleep

Stop

Standby

Wakeup
capability

Wakeup
capability

CPU

Flash memory

RAM

Backup registers

EEPROM

Brown-out reset
(BOR)

DMA

O] O |O|X|X]|0O|<x

Ol O |O|X|X]|O
O| O |O|X|=xX]|0O0|X

Ol O |O|X|X]|O

Programmable
Voltage Detector
(PVD)

Power-on/down
reset (POR/PDR)

High Speed
Internal (HSI)

High Speed
External (HSE)

Low Speed Internal
(LSI)

Low Speed
External (LSE)

Multi-Speed
Internal (MSI)

@]

®)
<

Inter-Connect
Controller

<

<
<

<

<

RTC

RTC Tamper

Auto WakeUp
(AWU)

O |O|O

O |O0|O

O |O0|O

usB

USART

O

O

LPUART

o|O0|O0| O |O|O

SPI

12C

ADC

DAC

o|o0|O0|O|O|O|O| O |O|O

O|l0|O0|O0|O|0O|O| O |O|O
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3.4

3.4.1

3.4.2

Note:

22/147

Reset and supply management

Power supply schemes

e Vpp=1.6510 3.6 V: external power supply for I/Os and the internal regulator. Provided
externally through Vpp pins.

e Vgsa, Vppa = 1.65 to 3.6 V: external analog power supplies for ADC reset blocks, RCs
and PLL. Vppa and Vggp must be connected to Vpp and Vgg, respectively.

e Vpp usg = 1.65 to 3.6V: external power supply for USB transceiver, USB_DM (PA11)
and USB_DP (PA12). To guarantee a correct voltage level for USB communication
Vpp_uss must be above 3.0V. If USB is not used this pin must be tied to Vpp.

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:
e The version with BOR activated at power-on operates between 1.8 V and 3.6 V.
e  The other version without BOR operates between 1.65V and 3.6 V.

After the Vpp 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 Vpp at least 1 ms after it exits
the POR area.

Five BOR thresholds are available through option bytes, starting from 1.8 Vto 3 V. To
reduce the power consumption in Stop mode, it is possible to automatically switch off the
internal reference voltage (VgrgrnT) in Stop mode. The device remains in reset mode when
Vpp is below a specified threshold, Vpor/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
Vppivppa 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
Vppivopa 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.

3
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e  Startup clock

After reset, the microcontroller restarts by default with an internal 2.1 MHz clock (MSI).
The prescaler ratio and clock source can be changed by the application program as
soon as the code execution starts.

e Clock security system (CSS)

This feature can be enabled by software. If an HSE clock failure occurs, the master
clock is automatically switched to HSI and a software interrupt is generated if enabled.

Another clock security system can be enabled, in case of failure of the LSE it provides
an interrupt or wakeup event which is generated if enabled.

e  Clock-out capability (MCO: microcontroller clock output)
It outputs one of the internal clocks for external use by the application.
Several prescalers allow the configuration of the AHB frequency, each APB (APB1 and

APB2) domains. The maximum frequency of the AHB and the APB domains is 32 MHz. See
Figure 2 for details on the clock tree.

3
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3.16.1

3.16.2

3.16.3

32/147

General-purpose timers (TIM2, TIM3, TIM21 and TIM22)

There are four synchronizable general-purpose timers embedded in the STM32L072xx
device (see Table 10 for differences).

TIM2, TIM3

TIM2 and TIM3 are based on 16-bit auto-reload up/down counter. It includes a 16-bit
prescaler. It features four independent channels each for input capture/output compare,
PWM or one-pulse mode output.

The TIM2/TIM3 general-purpose timers can work together or with the TIM21 and TIM22
general-purpose timers via the Timer Link feature for synchronization or event chaining.
Their counter can be frozen in debug mode. Any of the general-purpose timers can be used
to generate PWM outputs.

TIM2/TIM3 have independent DMA request generation.

These timers are capable of handling quadrature (incremental) encoder signals and the
digital outputs from 1 to 3 hall-effect sensors.

TIM21 and TIM22

TIM21 and TIM22 are based on a 16-bit auto-reload up/down counter. They include a 16-bit
prescaler. They have two independent channels for input capture/output compare, PWM or
one-pulse mode output. They can work together and be synchronized with the TIM2/TIM3,
full-featured general-purpose timers.

They can also be used as simple time bases and be clocked by the LSE clock source
(32.768 kHz) to provide time bases independent from the main CPU clock.

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
e  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.

3
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Table 16. STM32L072xxx pin definition (continued)

Pin number
3 o
= < 5
S O g o | Pinname | 8 | 8 | ,
& § g3 E S § 2 | (function = g ° Alternate functions | Additional functions
&n.&&ggﬁgafterreset)h%wz
359|192 2|5 E 2
L [0) ; - = -
= @
L
=]
SPI1_MISO, TIM3_CHf1,
TSC_G2_103,
LPUART1_CTS,
1212116 |22 |G4 |G5| 31 | L4 PAG /O | FT | - TIM22_CHA1, ADC_IN6
EVENTOUT,
COMP1_OUT
SPI1_MOSI, TIM3_CH2,
TSC_G2_104,
13(13| 17 | 23 |H4 | F4 | 32 | M4 PA7 /O | FT | - TIM22_CH?2, ADC_IN7
EVENTOUT,
COMP2_OUT
EVENTOUT,
-|-|-124|H5| - |33|K5 PC4 /O | FT | - LPUART1_TX ADC_IN14
LPUART1_RX,
-|-|-125|H6| - |34]|L5 PC5 /O | FT | - TSC_G3 101 ADC_IN15
EVENTOUT, TIM3_CHS3,
14|14 18 | 26 | F5 | G4 | 35 | M5 PBO /O | FT | - TSC_G3_102 ADC_IN8, VREF_OUT
TIM3_CH4,
15(15(19| 27 |G5 | D3| 36 | M6 PB1 /o | FT | - TSC_G3_I03, ADC_IN9, VREF_OUT
LPUART1_RTS
LPTIM1_OUT,
-|-120|28|G6|E3|37]|L6 PB2 /O | FT | - TSC_G3_104, -
12C3_SMBA
USARTS_CK/USART5_R
-l-l -1 -1-1-138|M7 PE7 /O | FT | - TS_DE -
-l-1-1-1-1-189]|L7 PE8 /O | FT | - USART4_TX -
TIM2_CH1, TIM2_ETR,
-l-1-1-1-1-40|M8 PE9 /O | FT | - USART4_RX -
-l-1 -1 -]-1-(41]|L8 PE10 /0 | FT | - |TIM2_CH2, USART5_TX -
-l-1 -1 -] -] - |42|M9 PE11 IO | FT | - [TIM2_CH3, USART5_RX -
-l-1-1-1-1-143]|L9 PE12 /O | FT | - | TIM2_CH4, SPI1_NSS -
-l-1-1-1-1-44|M10 PE13 /O | FT | - SPI1_SCK -
-l -1 -1 -1-1-|45|M11 PE14 /O | FT | - SPI1_MISO -

46/147
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Pin descriptions

Table 16. STM32L072xxx pin definition (continued)

Pin number
3 o
~ < =
S O g o | Pinname | 8 | 8 | ,
& § g3 E a § 2 | (function = g o Alternate functions | Additional functions
&m&&ES&gaﬁerreset)E » | Z
969|922 88 S
L [0) ; - =) -
o o
[T
)
- |24|36 |48 |E6|A1|75|G11| VDD_USB | S - - -
SWCLK, USART2_TX,
24(25|37 | 49 | A7 | B2 | 76 |A10 PA14 /O | FT | - LPUART1 TX -
SPI1_NSS, TIM2_ETR,
EVENTOUT,
25| - | 38|50 |A6|A2|77|A9 PA15 /O | FT | - USART2_RX, -
TIM2_CH1,
USART4_RTS_DE
LPUART1_TX,
-| -] - |51|B7| - |78 |B11 PC10 /O | FT | - USART4 TX -
LPUART1_RX,
-|-1]-|52|B6| - |79|C10 PC11 /O | FT | - USART4 RX -
USART5_TX,
-|-1]-|53|C5| - |80 |B10|] PC12 /O | FT | - USART4_ CK -
TIM21_CH1,
Sl |8 e8| PDO JWOFT - opp NssTizs2 ws -
-1 --1-1-/82]|B9 PD1 I/O | FT| - | SPI2_SCKI/I2S2_CK -
LPUART1_RTS_DE,
-|-|-|54|B5| - |83|C8 PD2 /O | FT | - TIM3_ETR, USART5_RX -
USART2_CTS,
o R B I I el PD3 Vo | FT | - SPI2_MISO/I12S2_MCK )
USART2_RTS_DE,
ol o |88 BT PPA VO FTE - spip vosii2s2_SD -
-l -1 -]-1-1]-|86|A6 PD5 /O | FT | - USART2_TX -
-|-1-1-1-1-1|87|B6 PD6 /O | FT | - USART2_RX -
USART2_CK,
|-l -]-1]-1]-|88]|A5 PD7 /O | FT | - TIM21_CH2 -
SPI1_SCK, TIM2_CH2,
TSC_G51_01,
26| - |39 |55|A5|A3|89|A8 PB3 /O | FT | - EVENTOUT, COMP2_INM
USART1__RTS_DE,
USART5_TX
‘Yl DoclD027100 Rev 3 49/147
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Table 35. Current consumption in Low-power run mode

Symbol | Parameter Condition (fll\-llltl:-:-ZK) Typ | Max | Unit
Tp=-40to 25°C 9,45 12
MSI clock = 65 kHz,|  TA=85°C 0.032 14 58
fhcLk= 32 kHz Ta=105°C ’ 21 64
Tp = 125°C 36,5 | 160
All peripherals Tp=-40to 25°C 14,5 18
OFF, code PN
executed from | MSI clock =65kHz,|  Ta=85°C 0,065 195 | 60
RAM, Flash fioLk= 65kHz Tp=105°C 26 65
memory switched _ o
OFF. Vg from Tp = 125°C 42 | 160
1.65t03.6V Tp=-40to 25°C 26,5 30
Tp=55°C 27,5 60
MSI clock=131 kHz, T = 85°C 0.131 31 66
fuoLk= 131 kHz A ’
Tp = 105°C 37,5 77
Supply -
lbb current in Ta=125°C 53,5 | 170 uA
(LP Run) '-OW-POVC‘j'ef Tpo=-401t025°C 245 | 34
run mode
MSI clock = 65 kHz,|  TA=85°C 0.032 30 82
fcLk= 32 kHz Tp = 105°C ’ 385 | 90
T =125°C 58 120
Ta=-40t0 25°C 30,5 40
All peripherals A ° ’
OFF, code MSI clock = 65 kHz, Ty =85°C 0.065 36,5 88
executed from fuoLk= 65 kHz T\ = 105°C ; 15 %
Flash memory, A
VDD from 1.65V Tp =125°C 64,5 120
to3.6V
036 Tp=-40t0 25°C 45 | 56
MS! clock = Tp =55°C 48 96
131 kHz, Ty =85°C 0,131 51 110
foLk= 131 khz Tp = 105°C 59,5 | 120
Tp=125°C 79,5 150
1. Guaranteed by characterization results at 125 °C, unless otherwise specified.
1S7 DoclD027100 Rev 3 71/147
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6.3.10

3

Table 54. Flash memory and data EEPROM endurance and retention (continued)

Symbol

Parameter

Value

Conditions
Min("

Unit

trer?

Data retention (program memory) after
10 kecycles at T =85 °C

Data retention (EEPROM data memory)
after 100 kcycles at Ty =85 °C

TRET = +85 °C

30

30

Data retention (program memory) after
10 kcycles at Ty = 105 °C

Data retention (EEPROM data memory)
after 100 kcycles at Tp = 105 °C

TRET =+105°C

10

Data retention (program memory) after
200 cycles at Ty = 125 °C

Data retention (EEPROM data memory)
after 2 kcycles at Ty = 125 °C

TRET =+125°C

years

1. Guaranteed by characterization results.
2. Characterization is done according to JEDEC JESD22-A117.

EMC characteristics

Susceptibility tests are performed on a sample basis during device characterization.

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
Vgg 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 55. They are based on the EMS levels and classes
defined in application note AN1709.

Table 55. EMS characteristics

Symbol Parameter Conditions Level/
Class
Voltage limits to be applied on any I/O pin to Vpp =33V, LQFP100, Tp = +25°C,
VFESD  |induce a functional disturbance fhcLk = 32 MHz 3B
conforms to IEC 61000-4-2
Fast transient voltage burst limits to be Vpp=3.3V, LQFP100, Ty =+25 °C,
VEFTB applled through 100 pF on VDD and VSS fHCLK: 32 MHz 4A
pins to induce a functional disturbance conforms to IEC 61000-4-4
DocID027100 Rev 3 89/147
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Note:

The analog spike filter is compliant with 1’c timings requirements only for the following
voltage ranges:

e Fastmode Plus: 2.7 V <Vpp < 3.6 V and voltage scaling Range 1
e Fast mode:
— 2V <Vpp<3.6V and voltage scaling Range 1 or Range 2.
-  Vpp <2V, voltage scaling Range 1 or Range 2, C554 < 200 pF.
In other ranges, the analog filter should be disabled. The digital filter can be used instead.

In Standard mode, no spike filter is required.

Table 73. 12C analog filter characteristics(!)

Symbol Parameter Conditions Min Max Unit

Range 1 1000
Range 2 50(2) - ns

Maximum pulse width of spikes that

F | are suppressed by the analog filter

Range 3 -

1. Guaranteed by characterization results.
2. Spikes with widths below tar(min) are filtered.

3. Spikes with widths above tar(max) are not filtered
USART/LPUART characteristics
The parameters given in the following table are guaranteed by design.

Table 74. USART/LPUART characteristics

Symbol

Parameter Conditions Typ Max Unit

twuusarT

Stop mode with main regulator in
Run mode, Range 2 or 3

Wakeup time needed to Stop mode with main regulator in
calculate the maximum | Run mode, Range 1
USART/LPUART baudrate us
allowing to wake up from
Stop mode Stop mode with main regulator in
low-power mode, Range 2 or 3

Stop mode with main regulator in
low-power mode, Range 1

3
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Package information

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK®
specifications, grade definitions and product status are available at www.st.com.
ECOPACK® is an ST trademark.

LQFP100 package information

Figure 41. LQFP100 - 100-pin, 14 x 14 mm low-profile quad flat package outline
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1. Drawing is not to scale. Dimensions are in millimeters.
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STM32L072xx Package information
Table 82. 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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Package information

7.2

3

UFBGA100 package information

Figure 43. UFBGA100 - 100-pin, 7 x 7 mm, 0.50 mm pitch, ultra fine pitch ball
grid array package outline
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1. Drawing is not to scale.

package mechanical data

Table 83. UFBGA100 - 100-pin, 7 x 7 mm, 0.50 mm pitch, ultra fine pitch ball grid array

millimeters inches(")
Symbol
Min. Typ. Max. Min. Typ. Max.
A - - 0.600 - - 0.0236
A1 - - 0.110 - - 0.0043
A2 - 0.450 - - 0.0177 -
A3 - 0.130 - - 0.0051 0.0094
A4 - 0.320 - - 0.0126 -
0.240 0.290 0.340 0.0094 0.0114 0.0134
D 6.850 7.000 7.150 0.2697 0.2756 0.2815
D1 - 5.500 - - 0.2165 -
E 6.850 7.000 7.150 0.2697 0.2756 0.2815
E1 - 5.500 - - 0.2165 -
- 0.500 - - 0.0197 -
4 - 0.750 - - 0.0295 -
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Package information

3

Table 90. WLCSP49 - 49-pin, 3.294 x 3.258 mm, 0.4 mm pitch wafer level chip scale
package mechanical data

millimeters inches(!)
Symbol
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®) - 0.025 - - 0.0010 -
b®) 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 -
el - 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
cce - - 0.100 - - 0.0039
ddd - - 0.050 - - 0.0020
eee - - 0.050 - - 0.0020

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

2. Back side coating

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

Figure 55. WLCSP49 - 49-pin, 3.294 x 3.258 mm, 0.4 mm pitch wafer level chip scale
recommended footprint
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STM32L072xx Package information

Figure 58. LQFP48 - 48-pin, 7 x 7 mm low-profile quad flat recommended footprint
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1. Dimensions are expressed in millimeters.
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7.8 LQFP32 package information

Figure 59. LQFP32 - 32-pin, 7 x 7 mm low-profile quad flat package outline
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1. Drawing is not to scale.
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Thermal characteristics

The maximum chip-junction temperature, T ; max, in degrees Celsius, may be calculated
using the following equation:

Ty max =Ty max + (Pp max x ©j,)

Where:

e T, maxis the maximum ambient temperature in °C,

e 0y, is the package junction-to-ambient thermal resistance, in °C/W,

e  Pp max is the sum of P\t max and Pj,o max (Pp max = Pyt max + P;,gmax),

e  Pny7 maxis the product of Ipp and Vpp, expressed in Watts. This is the maximum chip
internal power.

P|;o max represents the maximum power dissipation on output pins where:
Pio max =X (VoL % lor) * Z((Vpp — Vo) * lon).

taking into account the actual Vg / I and Vgy / Ioy of the 1/Os at low and high level in the
application.

Table 95. Thermal characteristics

Symbol Parameter Value Unit
Thermal resistance junction-ambient 36
UFQFPN32 - 5 x 5 mm /0.5 mm pitch
Thermal resistance junction-ambient 60
LQFP32 -7 x 7 mm /0.8 mm pitch
Thermal resistance junction-ambient 54
LQFP48 -7 x 7 mm / 0.5 mm pitch
Thermal resistance junction-ambient 48
WLCSP49 - 0.4 mm pitch

On Thermal resistance junction-ambient 64 °C/W

TFBGAG4 - 5 x 5 mm / 0.5 mm pitch
Thermal resistance junction-ambient 65
UFBGAG4 - 5 x 5 mm / 0.5 mm pitch
Thermal resistance junction-ambient 46
LQFP64 - 10 x 10 mm / 0.5 mm pitch
Thermal resistance junction-ambient 41
LQFP100 - 14 x 14 mm / 0.5 mm pitch
Thermal resistance junction-ambient 57
UFBGA100 - 7 x 7 mm / 0.5 mm pitch
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