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Description STM32F072x8 STM32F072xB
Figure 1. Block diagram
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STM32F072x8 STM32F072xB Functional overview

3.10.3

3.11

3.12

3

precise voltage of Vgeg 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 4. Internal voltage reference calibration values

Calibration value name Description Memory address

Raw data acquired at a
VREFINT_CAL temperature of 30 °C (+ 5 °C), O0x1FFF F7BA - Ox1FFF F7BB
Vppa= 3.3V (x 10 mV)

Vgt battery voltage monitoring

This embedded hardware feature allows the application to measure the Vg1 battery voltage
using the internal ADC channel ADC_IN18. As the Vgt voltage may be higher than Vppa,
and thus outside the ADC input range, the Vgt pin is internally connected to a bridge
divider by 2. As a consequence, the converted digital value is half the Vgt voltage.

Digital-to-analog converter (DAC)

The two 12-bit buffered DAC channels can be used to convert digital signals into analog
voltage signal outputs. The chosen design structure is composed of integrated resistor
strings and an amplifier in non-inverting configuration.

This digital Interface supports the following features:

e  8-bit or 12-bit monotonic output

e Left orright data alignment in 12-bit mode

e  Synchronized update capability

e Noise-wave generation

e  Triangular-wave generation

e Dual DAC channel independent or simultaneous conversions

e  DMA capability for each channel

e  External triggers for conversion

Six DAC trigger inputs are used in the device. The DAC is triggered through the timer trigger
outputs and the DAC interface is generating its own DMA requests.

Comparators (COMP)

The device embeds two fast rail-to-rail low-power comparators with programmable
reference voltage (internal or external), hysteresis and speed (low speed for low power) and
with selectable output polarity.

The reference voltage can be one of the following:

e External I/O

e  DAC output pins

e Internal reference voltage or submultiple (1/4, 1/2, 3/4).Refer to Table 28: Embedded
internal reference voltage for the value and precision of the internal reference voltage.
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Functional overview STM32F072x8 STM32F072xB

The RTC is an independent BCD timer/counter. Its main features are the following:

calendar with subseconds, seconds, minutes, hours (12 or 24 format), week day, date,
month, year, in BCD (binary-coded decimal) format

automatic correction for 28, 29 (leap year), 30, and 31 day of the month
programmable alarm with wake up from Stop and Standby mode capability
Periodic wakeup unit with programmable resolution and period.

on-the-fly correction from 1 to 32767 RTC clock pulses. This can be used to
synchronize the RTC with a master clock

digital calibration circuit with 1 ppm resolution, to compensate for quartz crystal
inaccuracy

Three anti-tamper detection pins with programmable filter. The MCU can be woken up
from Stop and Standby modes on tamper event detection

timestamp feature which can be used to save the calendar content. This function can
be triggered by an event on the timestamp pin, or by a tamper event. The MCU can be
woken up from Stop and Standby modes on timestamp event detection

reference clock detection: a more precise second source clock (50 or 60 Hz) can be
used to enhance the calendar precision

The RTC clock sources can be:

a 32.768 kHz external crystal

a resonator or oscillator

the internal low-power RC oscillator (typical frequency of 40 kHz)
the high-speed external clock divided by 32

3.16 Inter-integrated circuit interface (1°C)

Up to two 12C interfaces (12C1 and 12C2) can operate in multimaster or slave modes. Both
can support Standard mode (up to 100 kbit/s), Fast mode (up to 400 kbit/s) and Fast Mode
Plus (up to 1 Mbit/s) with 20 mA output drive on most of the associated I/Os.

Both support 7-bit and 10-bit addressing modes, multiple 7-bit slave addresses (two
addresses, one with configurable mask). They also include programmable analog and
digital noise filters.

Table 8. Comparison of 12C analog and digital filters

Aspect Analog filter Digital filter
Pulse width of Programmable length from 1 to 15
: 250 ns .
suppressed spikes 12Cx peripheral clocks

—Extra filtering capability vs.
Benefits Available in Stop mode standard requirements
—Stable length

Wakeup from Stop on address
match is not available when digital
filter is enabled.

Variations depending on

Drawbacks
temperature, voltage, process

In addition, 12C1 provides hardware support for SMBUS 2.0 and PMBUS 1.1: ARP
capability, Host notify protocol, hardware CRC (PEC) generation/verification, timeouts

24/128
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Pinouts and pin descriptions STM32F072x8 STM32F072xB

4 Pinouts and pin descriptions

Figure 3. UFBGA100 package pinout
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STM32F072x8 STM32F072xB Pinouts and pin descriptions

Figure 6. LQFP64 package pinout
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STM32F072x8 STM32F072xB

Pinouts and pin descriptions

Table 12. Legend/abbreviations used in the pinout table

Name Abbreviation Definition
. Unless otherwise specified in brackets below the pin name, the pin function during and
Pin name . .
after reset is the same as the actual pin name
S Supply pin
Pin type | Input-only pin
/0 Input / output pin
FT 5 V-tolerant 1/O
FTf 5 V-tolerant I/O, FM+ capable
TTa 3.3 V-tolerant I/O directly connected to ADC
1/O structure
TC Standard 3.3 V I/O
B Dedicated BOOTO pin
RST Bidirectional reset pin with embedded weak pull-up resistor
Notes Unless otherwise specified by a note, all I/Os are set as floating inputs during and after
reset.
Alternate . .
) Functions selected through GPIOx_AFR registers
Pin functions
functions i
Add|t|.onal Functions directly selected/enabled through peripheral registers
functions

Table 13. STM32F072x8/xB pin definitions

Pin numbers Pin functions
[ee]
3 o
o < S . Pin name -
5 § 2 o 6 g | (function upon the = g Additional
olEl9lE |59 reset) YPE| G | Z | Alternate functions ;
I I I o O = o functions
S35 8|2 =
LL
(o4
|
TSC_G7_I01,
B2 | 1 - - - PE2 /O | FT | - TIM3_ETR -
TSC_G7_102,
Al | 2 - - - PE3 /O | FT | - TIM3_CH1 -
TSC_G7_103,
B1 | 3 - - - - PE4 /O | FT | - TIM3_CH2 -
TSC_G7_I04,
C2| 4 - - - - PE5 /O | FT | - TIM3_CH3 -
WKUP3,
D2 | 5 - - - - PE6 /O | FT | - TIM3_CH4 RTC_TAMP3
E2 | 6 | B2 | 1 1 B7 VBAT S - - Backup power supply

3
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Pinouts and pin descriptions STM32F072x8 STM32F072xB

Table 13. STM32F072x8/xB pin definitions (continued)

Pin numbers Pin functions
[ee]
< (0]
5 Pin name =
8 < o i 5 |9
S § © S| o 5 | (function upon Pin § % .
< 2 |lo |l | |o type| = | 2 Al f . Additional
Ol @l |20 reset) o ternate functions functions
oo 8982 =
51213 Yy | = =
LL
o
-
USART1_CK,
3) TIM1_CHA1, )
D11| 67 | D7 | 41 | 29 | D1 PA8 /0 | FT EVENTOUT. MCO.
CRS_SYNC
USART1_TX,
3) TIM1_CH2, )
D10| 68 | C7 | 42 | 30 | D2 PA9 /0 | FT TIMA5_BKIN,
TSC_G4_101
USART1_RX,
3) TIM1_CH3, )
C12| 69 | C6 | 43 | 31 | C2 PA10 /0 | FT TIM17_BKIN,
TSC_G4 102
CAN_RX,
USART1_CTS,
3) TIM1_CH4,
B12| 70 | C8 | 44 | 32 | C1 PA11 /0 | FT COMP1_OUT, USB_DM
TSC_G4 103,
EVENTOUT
CAN_TX,USART1_RTS,
TIM1_ETR,
A12| 71 | B8 | 45 | 33 | C3 PA12 /o | FT | @ COMP2_OUT, USB_DP
TSC_G4 104,
EVENTOUT
®) IR_OUT, SWDIO,
A11| 72 | A8 | 46 | 34 | B3 PA13 /0 | FT | (4 USB, NOE -
cn| 73| - |- -1 - PF6 /o | FT | @ - -
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 /O | FT | 4| USART2_TX, SWCLK -
SPI1_NSS, 12S1_WS,
USART2_RX,
A9 | 77 | A6 | 50 | 38 | A2 PA15 o | FT | @ USART4_RTS, -
TIM2_CH1_ETR,
EVENTOUT
) ) 3) USART3_TX, )
B11| 78 | B7 | 51 PC10 /0 | FT USARTA TX
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Table 18. Alternate functions selected through GPIOE_AFR registers for port E

Pin name AFO AF1
PEO TIM16_CH1 EVENTOUT
PE1 TIM17_CH1 EVENTOUT
PE2 TIM3_ETR TSC_G7_101
PE3 TIM3_CH1 TSC_G7_102
PE4 TIM3_CH2 TSC_G7_103
PE5 TIM3_CH3 TSC_G7_104
PEG TIM3_CH4 -
PE7 TIM1_ETR -
PES8 TIM1_CH1N -
PE9 TIM1_CHA1 -
PE10 TIM1_CH2N -
PE11 TIM1_CH2 -
PE12 TIM1_CH3N SPI1_NSS, I12S1_WS
PE13 TIM1_CH3 SPI1_SCK, 1281_CK
PE14 TIM1_CH4 SPI1_MISO, 1281_MCK
PE15 TIM1_BKIN SPI1_MOSI, 12S1_SD

Table 19. Alternate functions available on port F

Pin name AF
PFO CRS_SYNC
PF1 -
PF2 EVENTOUT
PF3 EVENTOUT
PF6 -
PF9 TIM15_CH1
PF10 TIM15_CH2

DoclD025004 Rev 5
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Electrical characteristics

STM32F072x8 STM32F072xB

On-chip peripheral current consumption

The current consumption of the on-chip peripherals is given in Table 35. The MCU is placed

under the following conditions:

All /O pins are in analog mode
All peripherals are disabled unless otherwise mentioned

The given value is calculated by measuring the current consumption
with all peripherals clocked off
with only one peripheral clocked on

Ambient operating temperature and supply voltage conditions summarized in Table 21:

Voltage characteristics

The power consumption of the digital part of the on-chip peripherals is given in
Table 35. The power consumption of the analog part of the peripherals (where
applicable) is indicated in each related section of the datasheet.

Table 35. Peripheral current consumption

Peripheral Typical consumption at 25 °C Unit
BusMatrix(") 22
CRC 1.6
DMA 5.7
Flash memory interface 13.0
GPIOA 8.2
GPIOB 8.5
AHB GPIOC 23 MA/MHz
GPIOD 1.9
GPIOE 22
GPIOF 1.2
SRAM 0.9
TSC 5.0
All AHB peripherals 52.6

64/128
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Electrical characteristics STM32F072x8 STM32F072xB

Table 52. I/O current injection susceptibility

Functional
susceptibility
Symbol Description Unit
Negative | Positive
injection | injection

Injected current on BOOTO and PF1 pins -0 NA

Injected current on PCO pin -0 +5

Injected current on PA11 and PA12 pins with induced _5 NA mA

hing leakage current on adjacent pins less than -1 mA
Injected current on all other FT and FTf pins -5 NA
Injected current on all other TTa, TC and RST pins -5 +5

6.3.14 I/O port characteristics

General input/output characteristics

Unless otherwise specified, the parameters given in Table 53 are derived from tests
performed under the conditions summarized in Table 24: General operating conditions. All
I/Os are designed as CMOS- and TTL-compliant (except BOOTO).

Table 53. I/O static characteristics

Symbol Parameter Conditions Min Typ Max Unit
TC and TTa I/O - - | 0.3 Vppjoxt0.07t)
FT and FTf /O - -1 0.475 Vpp,ox—0.2
Low level input
VI |voltage BOOTO - - 0.3 Vppiox—0.3" | V
All I/Os except
BOOTO pin - - 0.3 Vbpiox
TC and TTa I/O 0.445 Vppjoxt0.398( | - -
FT and FTf /O 0.5 Vppjox+0.2() - -
High level input
VIH | yoltage BOOTO 0.2 Vppiox+0.95(") - - v
All I/Os except
BOOTO pin 0.7 Vopiox - -
TCand TTa l/O - 200" -
Viys | SChmitt trigger FT and FTf /O - 100" ; mv
hysteresis
BOOTO - 300" -

3
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Electrical characteristics STM32F072x8 STM32F072xB

Input/output AC characteristics

The definition and values of input/output AC characteristics are given in Figure 24 and
Table 55, respectively. Unless otherwise specified, the parameters given are derived from
tests performed under the ambient temperature and supply voltage conditions summarized
in Table 24: General operating conditions.

Table 55. 1/0 AC characteristics®®@

[(133535:55({) Symbol Parameter Conditions Min | Max | Unit
fmax(o)out | Maximum frequency(3) - 2 MHz
tiiojput | Output fall time C_ =50 pF, Vppiox 22V - 125
0 traojut | Output rise time - 125 ns
fmax(0)out | Maximum frequency(® - 1 MHz
ti1o)out Output fall time C_ =50 pF, Vppiox <2V - 125 o
traojut | Output rise time - 125
fmax(o)out | Maximum frequency(®) - 10 MHz
tioyout | Output fall time CL =50 pF, Vppioxz2V - 25
01 traojut | Output rise time - 25 ns
fmax(|o)0ut Maximum frequency(3) - 4 MHz
tf(|o)0ut Output fall time C_ =50 pF, Vppiox <2V - 62.5 "
traojout | Output rise time - 62.5
C_=30pF, Vppiox22.7V - 50
fax(0)out | Maximum frequency®) C1= S0PF, Vobiox 227V _ %0 MHz
C_=50pF, 2V =Vppox <27V - 20
C_ =50 pF, Vppiox <2V - 10
C_ =30 pF, Vppiox22.7V - 5
1 tiiojput | Output fall time C1= 50 PF. Vopiox =27V - 8
C_ =50pF, 2V <Vppox<27V - 12
C_ =50 pF, Vppiox <2V - 25
C_ =30 pF, Vppiox22.7V - 5 e
C_ =50 pF, Vppiox22.7V - 8
traojut | Output rise time
C_L=50pF, 2V <Vppox <27V - 12
C_ =50 pF, Vppiox <2V - 25
82/128 DoclD025004 Rev 5 "_I




STM32F072x8 STM32F072xB

Package information

7.2

3

LQFP100 package information
LQFP100 is al00-pin, 14 x 14 mm low-profile quad flat package.

Figure 38. LQFP100 package outline
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1. Drawing is not to scale.

Table 73. LQPF100 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
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Package information

7.4

3

LQFP64 package information

LQFP64 is a 64-pin, 10 x 10 mm low-profile quad flat package.

Figure 44. LQFP64 package outline
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1. Drawing is not to scale.
Table 76. LQFP64 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 - 12.000 - - 0.4724 -
D1 - 10.000 - - 0.3937 -
D3 - 7.500 - - 0.2953 -
E - 12.000 - - 0.4724 -
E1 - 10.000 - - 0.3937 -
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7.6 LQFP48 package information
LQFP48 is a 48-pin, 7 x 7 mm low-profile quad flat package.

Figure 49. LQFP48 package outline
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Table 78. LQFP48 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
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°
cce - - 0.080 - - 0.0031

1.

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

Figure 50. Recommended footprint for LQFP48 package
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1. Dimensions are expressed in millimeters.
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7.7 UFQFPN48 package information
UFQFPNA48 is a 48-lead, 7x7 mm, 0.5 mm pitch, ultra-thin fine-pitch quad flat package.

Figure 52. UFQFPNA48 package outline

Pin 1 identifier
laser marking area

4
<«

% 2 X
4

v

A
E E| 19
T¢ O ¥y ¥ Seating
ol ddd | KA1 Pene
v VY e b
Detail Y
- D -
- Y
Exposed pad D2

area | g
<

v

C 0.500x45°

pin1 corner R 0.125 typ.

Detail Z

AOB9_ME_V3

Drawing is not to scale.
2. All leads/pads should also be soldered to the PCB to improve the lead/pad solder joint life.

There is an exposed die pad on the underside of the UFQFPN package. It is recommended to connect and
solder this back-side pad to PCB ground.
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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 54. UFQFPN48 package marking example
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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.

MS35590V1
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7.8

7.8.1

7.8.2

3

Thermal characteristics

The maximum chip junction temperature (T jmax) must never exceed the values given in
Table 24: General operating conditions.

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

T, max = Ty max + (Pp max x ©,)
Where:
e T, maxis the maximum ambient temperature in °C,
e 0Oy, is the package junction-to-ambient thermal resistance, in °C/W,
e  Pp max is the sum of P\t max and P, max (Pp max = Pyt max + P;,gmax),

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

P;,o max represents the maximum power dissipation on output pins where:

Pyo max =2 (VoL * loL) + Z ((Vppiox— VoH) * lon).
taking into account the actual Vg / I and Vgy / Ioy of the 1/Os at low and high level in the
application.

Table 80. Package thermal characteristics

Symbol Parameter Value Unit
Thermal resistance junction-ambient 55
UFBGA100-7 x 7 mm
Thermal resistance junction-ambient 42
LQFP100 - 14 x 14 mm
Thermal resistance junction-ambient 65
UFBGAG64 - 5 x 5 mm /0.5 mm pitch
Thermal resistance junction-ambient R

O |LQFPB4- 10 x 10 mm /0.5 mm pitch 44 cw
Thermal resistance junction-ambient 54
LQFP48 -7 x 7 mm
Thermal resistance junction-ambient 32
UFQFPN48 -7 x 7 mm
Thermal resistance junction-ambient 49
WLCSP49 - 0.4 mm pitch

Reference document

JESD51-2 Integrated Circuits Thermal Test Method Environment Conditions - Natural
Convection (Still Air). Available from www.jedec.org

Selecting the product temperature range

When ordering the microcontroller, the temperature range is specified in the ordering
information scheme shown in Section 8: Ordering information.
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8 Ordering information

For a list of available options (memory, package, and so on) or for further information on any
aspect of this device, please contact your nearest ST sales office.

Table 81. Ordering information scheme
Example: STM32 F 072 R 8 T 6 X

Device family
STM32 = ARM-based 32-bit microcontroller

Product type

F = General-purpose

Sub-family
072 = STM32F072xx

Pin count

C =48/49 pins
R = 64 pins

V =100 pins

User code memory size
8 = 64 Kbyte
B = 128 Kbyte

Package

H = UFBGA
T=LQFP

U = UFQFPN
Y = WLCSP

Temperature range
6=-40t0 85 °C
7=-40t0 105 °C

Options
xxx = code ID of programmed parts (includes packing type)
TR = tape and reel packing

blank = tray packing

3
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