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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,
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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.
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creating efficient, responsive, and intelligent electronic
systems.
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Microcontrollers"

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

Types of "Embedded - Microcontrollers"

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

The CRC (cyclic redundancy check) calculation unit is used to get a CRC code using a 
configurable generator polynomial value and size.

Among other applications, CRC-based techniques are used to verify data transmission or 
storage integrity. In the scope of the EN/IEC 60335-1 standard, they offer a means of 
verifying the Flash memory integrity. The CRC calculation unit helps compute a signature of 
the software during runtime, to be compared with a reference signature generated at link-
time and stored at a given memory location.

3.5 Power management

3.5.1 Power supply schemes

• VDD = VDDIO1 = 2.0 to 3.6 V: external power supply for I/Os (VDDIO1) and the internal 
regulator. It is provided externally through VDD pins.

• VDDA = from VDD to 3.6 V: external analog power supply for ADC, DAC, Reset blocks, 
RCs and PLL (minimum voltage to be applied to VDDA is 2.4 V when the ADC or DAC 
are used). It is provided externally through VDDA pin. The VDDA voltage level must be 
always greater or equal to the VDD voltage level and must be established first.

• VDDIO2 = 1.65 to 3.6 V: external power supply for marked I/Os. VDDIO2 is provided 
externally through the VDDIO2 pin. The VDDIO2 voltage level is completely independent 
from VDD or VDDA, but it must not be provided without a valid supply on VDD. The 
VDDIO2 supply is monitored and compared with the internal reference voltage 
(VREFINT). When the VDDIO2 is below this threshold, all the I/Os supplied from this rail 
are disabled by hardware. The output of this comparator is connected to EXTI line 31 
and it can be used to generate an interrupt. Refer to the pinout diagrams or tables for 
concerned I/Os list.

• VBAT = 1.65 to 3.6 V: power supply for RTC, external clock 32 kHz oscillator and 
backup registers (through power switch) when VDD is not present. 

For more details on how to connect power pins, refer to Figure 13: Power supply scheme.

3.5.2 Power supply supervisors

The device has integrated power-on reset (POR) and power-down reset (PDR) circuits. 
They are always active, and ensure proper operation above a threshold of 2 V. The device 
remains in reset mode when the monitored supply voltage is below a specified threshold, 
VPOR/PDR, without the need for an external reset circuit.

• The POR monitors only the VDD supply voltage. During the startup phase it is required 
that VDDA should arrive first and be greater than or equal to VDD.

• The PDR monitors both the VDD and VDDA supply voltages, however the VDDA power 
supply supervisor can be disabled (by programming a dedicated Option bit) to reduce 
the power consumption if the application design ensures that VDDA is higher than or 
equal to VDD.

The device features an embedded programmable voltage detector (PVD) that monitors the 
VDD power supply and compares it to the VPVD threshold. An interrupt can be generated 
when VDD drops below the VPVD threshold and/or when VDD is higher than the VPVD 
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Figure 4. LQFP100 package pinout     
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D11 67 D7 41 29 D1 PA8 I/O FT (3)

USART1_CK, 
TIM1_CH1,

EVENTOUT, MCO,
CRS_SYNC

-

D10 68 C7 42 30 D2 PA9 I/O FT (3)

USART1_TX, 
TIM1_CH2,

TIM15_BKIN, 
TSC_G4_IO1

-

C12 69 C6 43 31 C2 PA10 I/O FT (3)

USART1_RX, 
TIM1_CH3,

TIM17_BKIN, 
TSC_G4_IO2

-

B12 70 C8 44 32 C1 PA11 I/O FT (3)

CAN_RX, 
USART1_CTS, 

TIM1_CH4, 
COMP1_OUT, 
TSC_G4_IO3, 
EVENTOUT

USB_DM

A12 71 B8 45 33 C3 PA12 I/O FT (3)

CAN_TX, USART1_RTS, 
TIM1_ETR, 

COMP2_OUT, 
TSC_G4_IO4, 
EVENTOUT

USB_DP

A11 72 A8 46 34 B3 PA13 I/O FT
(3)

(4)
IR_OUT, SWDIO,

USB_NOE
-

C11 73 - - - - PF6 I/O FT (3) - -

F11 74 D6 47 35 B1 VSS S - - Ground

G11 75 E6 48 36 B2 VDDIO2 S - - Digital power supply

A10 76 A7 49 37 A1 PA14 I/O FT
(3)

(4) USART2_TX, SWCLK -

A9 77 A6 50 38 A2 PA15 I/O FT (3)

SPI1_NSS, I2S1_WS,
USART2_RX, 

USART4_RTS, 
TIM2_CH1_ETR, 

EVENTOUT

-

B11 78 B7 51 - - PC10 I/O FT (3) USART3_TX, 
USART4_TX

-

Table 13. STM32F072x8/xB pin definitions (continued)

Pin numbers
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Table 18. Alternate functions selected through GPIOE_AFR registers for port E 

Pin name AF0 AF1

PE0 TIM16_CH1 EVENTOUT

PE1 TIM17_CH1 EVENTOUT

PE2 TIM3_ETR TSC_G7_IO1

PE3 TIM3_CH1 TSC_G7_IO2

PE4 TIM3_CH2 TSC_G7_IO3

PE5 TIM3_CH3 TSC_G7_IO4

PE6 TIM3_CH4 -

PE7 TIM1_ETR -

PE8 TIM1_CH1N -

PE9 TIM1_CH1 -

PE10 TIM1_CH2N -

PE11 TIM1_CH2 -

PE12 TIM1_CH3N SPI1_NSS, I2S1_WS

PE13 TIM1_CH3 SPI1_SCK, I2S1_CK

PE14 TIM1_CH4 SPI1_MISO, I2S1_MCK

PE15 TIM1_BKIN SPI1_MOSI, I2S1_SD

Table 19. Alternate functions available on port F 

Pin name AF

PF0 CRS_SYNC

PF1 -

PF2 EVENTOUT

PF3 EVENTOUT

PF6 -

PF9 TIM15_CH1

PF10 TIM15_CH2



DocID025004 Rev 5 49/128

STM32F072x8 STM32F072xB Electrical characteristics

99

6.1.6 Power supply scheme

Figure 13. Power supply scheme 

Caution: Each power supply pair (VDD/VSS, VDDA/VSSA etc.) must be decoupled with filtering ceramic 
capacitors as shown above. These capacitors must be placed as close as possible to, or 
below, the appropriate pins on the underside of the PCB to ensure the good functionality of 
the device.
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All Run-mode current consumption measurements given in this section are performed with a 
reduced code that gives a consumption equivalent to CoreMark code.

Typical and maximum current consumption

The MCU is placed under the following conditions:

• All I/O pins are in analog input mode

• All peripherals are disabled except when explicitly mentioned

• The Flash memory access time is adjusted to the fHCLK frequency:

– 0 wait state and Prefetch OFF from 0 to 24 MHz

– 1 wait state and Prefetch ON above 24 MHz

• When the peripherals are enabled fPCLK = fHCLK

The parameters given in Table 29 to Table 31 are derived from tests performed under 
ambient temperature and supply voltage conditions summarized in Table 24: General 
operating conditions.

          

Table 29. Typical and maximum current consumption from VDD supply at VDD = 3.6 V 

S
ym

b
o

l

P
ar

am
et

er

Conditions fHCLK

All peripherals enabled(1) All peripherals disabled

Unit
Typ

Max @ TA
(2)

Typ

Max @ TA
(2)

25 °C 85 °C 105 °C 25 °C 85 °C 105 °C

IDD

S
up

p
ly

 c
u

rr
e

nt
 in

 R
un

 m
od

e,

co
de

 e
xe

cu
tin

g 
fr

om
 F

la
sh

 m
e

m
o

ry

HSI48 48 MHz 24.3 26.9 27.2 27.9 13.1 14.8 14.9 15.5

mA

HSE bypass, 
PLL on

48 MHz 24.1 26.8 27.0 27.7 13.0 14.6 14.8 15.4

32 MHz 16.0 18.3 18.6 19.2 8.76 9.56 9.73 10.6

24 MHz 12.3 13.7 14.3 14.7 7.36 7.94 8.37 8.81

HSE bypass, 
PLL off

8 MHz 4.52 5.25 5.28 5.61 2.89 3.17 3.26 3.34

1 MHz 1.25 1.39 1.58 1.87 0.93 1.06 1.15 1.34

HSI clock, 
PLL on

48 MHz 24.1 27.1 27.6 27.8 12.9 14.7 14.9 15.5

32 MHz 16.1 18.2 18.9 19.3 8.82 9.69 9.83 10.7

24 MHz 12.4 14.0 14.4 14.8 7.31 7.92 8.34 8.75

HSI clock, 
PLL off

8 MHz 4.52 5.25 5.35 5.61 2.87 3.16 3.25 3.33
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Table 30. Typical and maximum current consumption from the VDDA supply  

Symbol
Para-
meter

Conditions
(1) fHCLK

 VDDA = 2.4 V  VDDA = 3.6 V

Unit
Typ

Max @ TA
(2)

Typ
Max @ TA

(2)

25 °C 85 °C 105 °C 25 °C 85 °C 105 °C

IDDA

Supply 
current in 

Run or 
Sleep 
mode, 
code 

executing 
from 
Flash 

memory 
or RAM

HSI48 48 MHz 311 326 334 343 322 337 345 354

µA

HSE 
bypass, 
PLL on

48 MHz 152 170(3) 178 182(3) 165 184(3) 196 200(3)

32 MHz 105 121 126 128 113 129 136 138

24 MHz 81.9 95.9 99.5 101 88.7 102 107 108

HSE 
bypass, 
PLL off

8 MHz 2.7 3.8 4.3 4.6 3.6 4.7 5.2 5.5

1 MHz 2.7 3.8 4.3 4.6 3.6 4.7 5.2 5.5

HSI clock, 
PLL on

48 MHz 223 244 255 260 245 265 279 284

32 MHz 176 195 203 206 193 212 221 224

24 MHz 154 171 178 181 168 185 192 195

HSI clock, 
PLL off

8 MHz 74.2 83.4 86.4 87.3 83.4 92.5 95.3 96.6

1. Current consumption from the VDDA supply is independent of whether the digital peripherals are enabled or disabled, being 
in Run or Sleep mode or executing from Flash memory or RAM. Furthermore, when the PLL is off, IDDA is independent from 
the frequency.

2. Data based on characterization results, not tested in production unless otherwise specified.

3. Data based on characterization results and tested in production (using one common test limit for sum of IDD and IDDA).
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I/O system current consumption

The current consumption of the I/O system has two components: static and dynamic.

I/O static current consumption

All the I/Os used as inputs with pull-up generate current consumption when the pin is 
externally held low. The value of this current consumption can be simply computed by using 
the pull-up/pull-down resistors values given in Table 53: I/O static characteristics.

For the output pins, any external pull-down or external load must also be considered to 
estimate the current consumption.

Additional I/O current consumption is due to I/Os configured as inputs if an intermediate 
voltage level is externally applied. This current consumption is caused by the input Schmitt 

Table 33. Typical current consumption, code executing from Flash memory, 
 running from HSE 8 MHz crystal 

Symbol Parameter fHCLK

Typical consumption in 
Run mode

 Typical consumption in 
Sleep mode

Unit
Peripherals 

enabled
Peripherals 

disabled
Peripherals 

enabled
Peripherals 

disabled

IDD

Current 
consumption 

from VDD 
supply

 48 MHz 24.1 13.5 14.6 3.5

mA

 36 MHz 18.3 10.5 11.1 2.9

 32 MHz 16.5 9.6 10.0 2.7

 24 MHz 12.9 7.6 7.8 2.2

 16 MHz 8.9 5.3 5.5 1.7

 8 MHz 4.8 3.1 3.1 1.2

 4 MHz 3.1 2.1 2.2 1.1

 2 MHz 2.1 1.6 1.6 1.0

 1 MHz 1.6 1.3 1.4 1.0

 500 kHz 1.3 1.2 1.2 1.0

IDDA

Current 
consumption 
from VDDA 

supply

 48 MHz 163.3

μA

 36 MHz 124.3

 32 MHz 111.9

 24 MHz 87.1

 16 MHz 62.5

 8 MHz 2.5

 4 MHz 2.5

 2 MHz 2.5

 1 MHz 2.5

 500 kHz 2.5
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trigger circuits used to discriminate the input value. Unless this specific configuration is 
required by the application, this supply current consumption can be avoided by configuring 
these I/Os in analog mode. This is notably the case of ADC input pins which should be 
configured as analog inputs.

Caution: Any floating input pin can also settle to an intermediate voltage level or switch inadvertently, 
as a result of external electromagnetic noise. To avoid current consumption related to 
floating pins, they must either be configured in analog mode, or forced internally to a definite 
digital value. This can be done either by using pull-up/down resistors or by configuring the 
pins in output mode.

I/O dynamic current consumption

In addition to the internal peripheral current consumption measured previously (see 
Table 35: Peripheral current consumption), the I/Os used by an application also contribute 
to the current consumption. When an I/O pin switches, it uses the current from the I/O 
supply voltage to supply the I/O pin circuitry and to charge/discharge the capacitive load 
(internal or external) connected to the pin:

where

ISW is the current sunk by a switching I/O to charge/discharge the capacitive load

VDDIOx is the I/O supply voltage

fSW is the I/O switching frequency

C is the total capacitance seen by the I/O pin: C = CINT + CEXT + CS 

CS is the PCB board capacitance including the pad pin. 

The test pin is configured in push-pull output mode and is toggled by software at a fixed 
frequency.

ISW VDDIOx fSW C××=
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6.3.6 Wakeup time from low-power mode

The wakeup times given in Table 36 are the latency between the event and the execution of 
the first user instruction. The device goes in low-power mode after the WFE (Wait For 
Event) instruction, in the case of a WFI (Wait For Interruption) instruction, 16 CPU cycles 
must be added to the following timings due to the interrupt latency in the Cortex M0 
architecture.

The SYSCLK clock source setting is kept unchanged after wakeup from Sleep mode. 
During wakeup from Stop or Standby mode, SYSCLK takes the default setting: HSI 8 MHz.

The wakeup source from Sleep and Stop mode is an EXTI line configured in event mode. 
The wakeup source from Standby mode is the WKUP1 pin (PA0).

All timings are derived from tests performed under the ambient temperature and supply 
voltage conditions summarized in Table 24: General operating conditions.

          

6.3.7 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 6.3.14. However, 
the recommended clock input waveform is shown in Figure 15: High-speed external clock 
source AC timing diagram.

          

Table 36. Low-power mode wakeup timings

 Symbol Parameter  Conditions 
 Typ @VDD = VDDA

Max Unit
 = 2.0 V  = 2.4 V  = 2.7 V  = 3 V  = 3.3 V

tWUSTOP
Wakeup from Stop 
mode

Regulator in run 
mode

3.2 3.1 2.9 2.9 2.8 5

µs

Regulator in low 
power mode

7.0 5.8 5.2 4.9 4.6 9

tWUSTANDBY
Wakeup from 
Standby mode

- 60.4 55.6 53.5 52 51 -

tWUSLEEP
Wakeup from Sleep 
mode

- 4 SYSCLK cycles -

Table 37. High-speed external user clock characteristics

Symbol Parameter(1) Min Typ Max Unit

fHSE_ext User external clock source frequency - 8 32 MHz

VHSEH OSC_IN input pin high level voltage 0.7 VDDIOx - VDDIOx
V

VHSEL OSC_IN input pin low level voltage VSS - 0.3 VDDIOx

tw(HSEH)
tw(HSEL)

OSC_IN high or low time 15 - -

ns
tr(HSE)
tf(HSE)

OSC_IN rise or fall time - - 20
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Figure 17. Typical application with an 8 MHz crystal

1. REXT value depends on the crystal characteristics.

Low-speed external clock generated from a crystal resonator

The low-speed external (LSE) clock can be supplied with a 32.768 kHz crystal resonator 
oscillator. All the information given in this paragraph are based on design simulation results 
obtained with typical external components specified in Table 40. 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 40. LSE oscillator characteristics (fLSE = 32.768 kHz) 

Symbol Parameter Conditions(1) Min(2) Typ Max(2) Unit

IDD LSE current consumption

low drive capability - 0.5 0.9

µA
medium-low drive capability - - 1

medium-high drive capability - - 1.3

high drive capability - - 1.6

gm
Oscillator 

transconductance

low drive capability 5 - -

µA/V
medium-low drive capability 8 - -

medium-high drive capability 15 - -

high drive capability 25 - -

tSU(LSE)
(3) Startup time  VDDIOx is stabilized - 2 - s

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

2. Guaranteed by design, not tested in production.

3.  tSU(LSE) is the startup time measured from the moment it is enabled (by software) to a stabilized 32.768 kHz oscillation is 
reached. This value is measured for a standard crystal and it can vary significantly with the crystal manufacturer
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High-speed internal 48 MHz (HSI48) RC oscillator

          

Figure 21. HSI48 oscillator accuracy characterization results

Table 43. HSI48 oscillator characteristics(1)

1. VDDA = 3.3 V, TA = –40 to 105 °C unless otherwise specified.

Symbol Parameter Conditions Min Typ Max Unit

fHSI48 Frequency - - 48 - MHz 

TRIM HSI48 user-trimming step - 0.09(2) 0.14 0.2(2) %

DuCy(HSI48) Duty cycle - 45(2)

2. Guaranteed by design, not tested in production.

- 55(2) % 

ACCHSI48
Accuracy of the HSI48 
oscillator (factory calibrated)

TA = –40 to 105 °C -4.9(3)

3. Data based on characterization results, not tested in production.

- 4.7(3) %

TA = –10 to 85 °C -4.1(3) - 3.7(3) %

TA = 0 to 70 °C -3.8(3) - 3.4(3) %

TA = 25 °C -2.8 - 2.9 %

tsu(HSI48) HSI48 oscillator startup time - - - 6(2) µs

IDDA(HSI48)
HSI48 oscillator power 
consumption

- - 312 350(2) µA
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Figure 22. TC and TTa I/O input characteristics

Figure 23. Five volt tolerant (FT and FTf) I/O input characteristics
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USB characteristics

The STM32F072x8/xB USB interface is fully compliant with the USB specification version 
2.0 and is USB-IF certified (for Full-speed device operation).

          

CAN (controller area network) interface

Refer to Section 6.3.14: I/O port characteristics for more details on the input/output alternate 
function characteristics (CAN_TX and CAN_RX).

Table 70. USB electrical characteristics 

Symbol Parameter Conditions Min. Typ Max. Unit

VDDIO2
USB transceiver operating 
voltage

- 3.0(1)

1. The STM32F072x8/xB USB functionality is ensured down to 2.7 V but not the full USB electrical 
characteristics which are degraded in the 2.7-to-3.0 V voltage range.

- 3.6 V

tSTARTUP
(2)

2. Guaranteed by design, not tested in production.

USB transceiver startup time - - - 1.0 µs

RPUI
Embedded USB_DP pull-up 
value during idle

- 1.1 1.26 1.5

kΩ

RPUR
Embedded USB_DP pull-up 
value during reception

- 2.0 2.26 2.6

ZDRV
(2) Output driver impedance(3)

3. No external termination series resistors are required on USB_DP (D+) and USB_DM (D-); the matching 
impedance is already included in the embedded driver.

Driving high 
and low

28 40 44 Ω
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Device marking

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

Other optional marking or inset/upset marks, which identify the parts throughout supply 
chain operations, are not indicated below.

Figure 40. LQFP100 package marking 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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Figure 42. Recommended footprint for UFBGA64 package

ddd - - 0.080 - - 0.0031

eee - - 0.150 - - 0.0059

fff - - 0.050 - - 0.0020

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

Table 75. UFBGA64 recommended PCB design rules 

Dimension Recommended values

Pitch 0.5

Dpad 0.280 mm

Dsm
0.370 mm typ. (depends on the soldermask 
registration tolerance)

Stencil opening 0.280 mm

Stencil thickness Between 0.100 mm and 0.125 mm

Pad trace width 0.100 mm

Table 74. UFBGA64 package mechanical data (continued)

Symbol
millimeters inches(1)

Min Typ Max Min Typ Max

A 0.460 0.530 0.600 0.0181 0.0209 0.0236
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Figure 50. Recommended footprint for LQFP48 package

1. Dimensions are expressed in millimeters.

Table 78. LQFP48 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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Figure 53. Recommended footprint for UFQFPN48 package

1. Dimensions are expressed in millimeters.

Table 79. UFQFPN48 package mechanical data 

Symbol
millimeters inches(1)

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

Min Typ Max Min Typ Max

A 0.500 0.550 0.600 0.0197 0.0217 0.0236

A1 0.000  0.020 0.050 0.0000  0.0008 0.0020

D 6.900 7.000 7.100 0.2717 0.2756 0.2795

E 6.900 7.000 7.100 0.2717 0.2756 0.2795

D2 5.500 5.600 5.700 0.2165 0.2205 0.2244

E2 5.500 5.600 5.700 0.2165 0.2205 0.2244

L 0.300 0.400 0.500 0.0118 0.0157 0.0197

T - 0.152 - - 0.0060 -

b 0.200 0.250 0.300 0.0079 0.0098 0.0118

e - 0.500 - - 0.0197 -

ddd - - 0.080 - - 0.0031
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Each temperature range suffix corresponds to a specific guaranteed ambient temperature at 
maximum dissipation and, to a specific maximum junction temperature.

As applications do not commonly use the STM32F072x8/xB at maximum dissipation, it is 
useful to calculate the exact power consumption and junction temperature to determine 
which temperature range will be best suited to the application.

The following examples show how to calculate the temperature range needed for a given 
application.

Example 1: High-performance application

Assuming the following application conditions:

Maximum temperature TAmax = 82 °C (measured according to JESD51-2), IDDmax = 50 
mA, VDD = 3.5 V, maximum 20 I/Os used at the same time in output at low level with IOL 
= 8 mA, VOL= 0.4 V and maximum 8 I/Os used at the same time in output at low level 
with IOL = 20 mA, VOL= 1.3 V

PINTmax = 50 mA × 3.5 V= 175 mW

PIOmax = 20 × 8 mA × 0.4 V + 8 × 20 mA × 1.3 V = 272 mW

This gives: PINTmax = 175 mW and PIOmax = 272 mW:

PDmax= 175 + 272 = 447 mW

Using the values obtained in Table 80 TJmax is calculated as follows:

– For LQFP64, 45 °C/W 

TJmax = 82 °C + (45 °C/W × 447 mW) = 82 °C + 20.115 °C = 102.115 °C

This is within the range of the suffix 6 version parts (–40 < TJ < 105 °C).

In this case, parts must be ordered at least with the temperature range suffix 6 (see 
Section 8: Ordering information).

Note: With this given PDmax we can find the TAmax allowed for a given device temperature range 
(order code suffix 6 or 7).

Suffix 6: TAmax = TJmax - (45°C/W × 447 mW) = 105-20.115 = 84.885 °C

Suffix 7: TAmax = TJmax - (45°C/W × 447 mW) = 125-20.115 = 104.885 °C

Example 2: High-temperature application

Using the same rules, it is possible to address applications that run at high temperatures 
with a low dissipation, as long as junction temperature TJ remains within the specified 
range.

Assuming the following application conditions:

Maximum temperature TAmax = 100 °C (measured according to JESD51-2), IDDmax = 
20 mA, VDD = 3.5 V, maximum 20 I/Os used at the same time in output at low level with 
IOL = 8 mA, VOL= 0.4 V

PINTmax = 20 mA × 3.5 V= 70 mW

PIOmax = 20 × 8 mA × 0.4 V = 64 mW

This gives: PINTmax = 70 mW and PIOmax = 64 mW:

PDmax = 70 + 64 = 134 mW

Thus: PDmax = 134 mW


