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Description

The STM32F071x8/xB microcontrollers incorporate the high-performance ARM® Cortex®-
MO 32-bit RISC core operating at up to 48 MHz frequency, high-speed embedded memories
(up to 128 Kbytes of Flash memory and 16 Kbytes of SRAM), and an extensive range of
enhanced peripherals and 1/Os. All devices offer standard communication interfaces (two
12Cs, two SPl/one 12S, one HDMI CEC and four USARTs), one 12-bit ADC, one 12-bit DAC
with two channels, seven 16-bit timers, one 32-bit timer and an advanced-control PWM
timer.

The STM32F071x8/xB microcontrollers operate in the -40 to +85 °C and -40 to +105 °C
temperature ranges, from a 2.0 to 3.6 V power supply. A comprehensive set of power-
saving modes allows the design of low-power applications.

The STM32F071x8/xB microcontrollers include devices in six different packages ranging
from 48 pins to 100 pins with a die form also available upon request. Depending on the
device chosen, different sets of peripherals are included.

These features make the STM32F071x8/xB microcontrollers suitable for a wide range of
applications such as application control and user interfaces, hand-held equipment, A/V
receivers and digital TV, PC peripherals, gaming and GPS platforms, industrial applications,
PLCs, inverters, printers, scanners, alarm systems, video intercoms and HVACs.

3

DoclD025451 Rev 6




STM32F071x8 STM32F071xB

Description

Table 2. STM32F071x8/xB family device features and peripheral counts

Peripheral STM32F071Cx STM32F071RB STM32F071Vx
Flash memory (Kbyte) 64 128 128 64 128
SRAM (Kbyte) 16
Advanced 1 (16-bit)
control
Timers General 5 (16-bit)
purpose 1 (32-bit)
Basic 2 (16-bit)
SPI 1251 21[2]
2
Comm. 1“C 2
interfaces USART 4
CEC 1
12-bit ADC 1 1
(number of channels) (10 ext. + 3int.) (16 ext. + 3int.)
12-bit DAC 1
(number of channels) (2)
Analog comparator 2
GPIOs 37 51 87
Capacitive sensing 17 18 24
channels
Max. CPU frequency 48 MHz
Operating voltage 20t0o 36V

Operating temperature

Ambient operating temperature: -40°C to 85°C / -40°C to 105°C
Junction temperature: -40°C to 105°C / -40°C to 125°C

LQFP48 LQFP100
Packages UFQFPN48 LQFP64 UFBGA100
WLCSP49
1. The SPl interface can be used either in SPI mode or in 12S audio mode.
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Extended interrupt/event controller (EXTI)

The extended interrupt/event controller consists of 32 edge detector lines used to generate
interrupt/event requests and wake-up the system. Each line can be independently
configured to select the trigger event (rising edge, falling edge, both) and can be masked
independently. A pending register maintains the status of the interrupt requests. The EXTI
can detect an external line with a pulse width shorter than the internal clock period. Up to 87
GPIOs can be connected to the 16 external interrupt lines.

Analog-to-digital converter (ADC)

The 12-bit analog-to-digital converter has up to 16 external and 3 internal (temperature
sensor, voltage reference, VBAT voltage measurement) channels and performs conversions
in single-shot or scan modes. In scan mode, automatic conversion is performed on a
selected group of analog inputs.

The ADC can be served by the DMA controller.

An analog watchdog feature allows very precise monitoring of the converted voltage of one,
some or all selected channels. An interrupt is generated when the converted voltage is
outside the programmed thresholds.

Temperature sensor

The temperature sensor (TS) generates a voltage Vgensg that varies linearly with
temperature.

The temperature sensor is internally connected to the ADC_IN16 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.

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 3. Temperature sensor calibration values

Calibration value name Description Memory address

TS ADC raw data acquired at a
TS_CAL1 temperature of 30 °C (£ 5 °C), Ox1FFF F7B8 - Ox1FFF F7B9
Vppa= 3.3V (x 10 mV)

TS ADC raw data acquired at a
TS_CAL2 temperature of 110 °C (£ 5 °C), | Ox1FFF F7C2 - Ox1FFF F7C3
VDDA= 3.3V (i 10 mV)

Internal voltage reference (VrReginT)

The internal voltage reference (VregnT) Provides a stable (bandgap) voltage output for the
ADC and comparators. VregnT iS internally connected to the ADC_IN17 input channel. The
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Pinouts and pin descriptions STM32F071x8 STM32F071xB

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
,?ddm.onal Functions directly selected/enabled through peripheral registers
unctions
Table 13. STM32F071x8/xB pin definitions
Pin numbers Pin functions
[ee]
<t ()
E Pin name >
o . = 0
S |9 | x| x| : Pin < )
4 | S | © | ©|a | (functionupon > = .
— = o .
3 e E(5|8 reset) pel @ | 2 Alternate functions ?ddlttl_onal
B | & 9 519 o unctions
S5 | - N -
L
(o4
-
B2 | 1 - - - PE2 I/0 FT - | TSC_G7_l01, TIM3_ETR -
Al | 2 - - - PE3 I/0 FT - | TSC_G7_102, TIM3_CH1 -
B1 | 3 - - PE4 I/0 FT - | TSC_G7_l03, TIM3_CH2 -
C2 | 4 - - - PE5 I/0 FT - | TSC_G7_l04, TIM3_CH3 -
WKUP3,
D2 | 5 - - - PE6 I/0 FT - TIM3_CH4 RTC_TAMP3
E2 | 6 1 1 | B7 VBAT S - - Backup power supply
WKUP2,
() RTC_TAMP1,
C1| 7 2 2 | D5 PC13 /o | TC | (2 - RTC_TS,
RTC_OUT
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Pinouts and pin descriptions

Table 13. STM32F071x8/xB pin definitions (continued)

Pin numbers Pin functions
[ee]
< o
z Pin name >
o . = 0
S lo|l«s || : Pin ) @
4 | S | © | ©O|a | (functionupon 2 = .
=1 = )
3 e T (54 reset) rel & | 2 Alternate functions /;\ddltl.onal
2 | &5lols]|9 o unctions
5127183 =
L
04
-
M7 | 38 | - - PE7 /O | FT - TIM1_ETR -
L7 | 39 | - - - PES8 /O | FT - TIM1_CH1N -
M8 | 40 | - - PE9 /O | FT - TIM1_CH1 -
L8 | 41 - - - PE10 /O | FT - TIM1_CH2N -
M9 | 42 | - - - PE11 /O | FT - TIM1_CH2 -
SPI1_NSS, 12S1_WS,
L9 | 43 | - - - PE12 /O | FT - TIM1_CH3N -
SPI1_SCK, 12S1_CK,
M10| 44 | - - - PE13 1O | FT - TIM1_CH3 -
SPI1_MISO, 1281_MCK,
M11| 45 | - - - PE14 /O | FT - TIM1_CH4 -
SPI1_MOSI, 1281_8D,
M12| 46 | - - - PE15 1O | FT - TIM1_BKIN -
SPI2_SCK, 12C2_SCL,
L10 | 47 | 29 | 21 | E3 PB10 /O | FT - USART3_TX, CEC, -
TSC_SYNC, TIM2_CH3
USART3_RX, TIM2_CH4,
L11| 48 | 30 | 22 | G2 PB11 /O | FT - | EVENTOUT, TSC_G6_l0f1, -
12C2_SDA
F12| 49 | 31 | 23 | D3 VSS S - - Ground
G12|( 50 | 32 | 24 | F2 VDD - - Digital power supply
TIM1_BKIN, TIM15_BKIN,
SPI2_NSS, 12S2_WS,
L12| 51 | 33 | 25 | E2 PB12 /O | FT - USART3_CK, -
TSC_G6_102,
EVENTOUT
SPI2_SCK, 12S2_CK,
K12 | 52 | 34 | 26 | G1 PB13 /O | FTf | - |12C2_SCL, USART3_CTS, -
TIM1_CH1N, TSC_G6_I03
SPI2_MISO, 1282_MCK,
12C2_SDA, USART3_RTS,
K11| 563 | 35 | 27 | F1 PB14 /O | FTf | - TIM1_CH2N, TIM15_CH1, -
TSC_G6_l104
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Pinouts and pin descriptions

Table 13. STM32F071x8/xB pin definitions (continued)

Pin numbers Pin functions
[ee]
< Q
z Pin name =
o . = [7,)
S lo|l«s || : Pin ) @
4 | S | © | ©O|a | (functionupon 2 = .
— = s}
3 e T (54 reset) rel & | 2 Alternate functions /;\ddltl.onal
2 | &5lols]|9 o unctions
5122142 =
LL
o
-
c1| 73| - - PF6 o | FT | @ - -
F11 | 74 | 47 | 35 | B1 VSS S - - Ground
G11| 75 | 48 | 36 | B2 VDDIO2 S - - Digital power supply
3)
A10| 76 | 49 | 37 | A1 PA14 0 | FT | USART2_TX, SWCLK -
SPI1_NSS, 12S1_WS,
USART2_RX,
A9 | 77 | 50 | 38 | A2 PA15 o | FT | © USART4_RTS, -
TIM2_CH1_ETR,
EVENTOUT
B11|78 |51 | - | - PC10 /0 | FT | ©® | USART3_TX, USART4 TX -
c10| 79 52| - | - PC11 /0 | FT | ©® |USART3_RX, USART4_RX -
| 3) USART3_CK, )
B10| 80 | 53 PC12 /0 | FT USART4_ CK
col8t| - | - | - PDO o | FT | © SPI2_NSS, 1252_WS -
BO |8 | - | - | - PD1 o | FT | © SPI2_SCK, 12S2_CK -
c8 |83 |54 | - | - PD2 /0 | FT | ©® | USART3_RTS, TIM3_ETR -
SPI2_MISO, 12S2_MCK,
B8 |84 | - | - | - PD3 /o | FT | - USART2 CTS -
SPI2_MOSI, 12S2_SD,
B7 |8 | - | - | - PD4 /o | FT | - USART2. RTS -
A6 |86 | - | - | - PD5 /o | FT | - USART2_TX -
B6 |87 | - | - | - PD6 /o | FT | - USART2_RX -
A5 |88 | - | - | - PD7 /o | FT | - USART2_CK -
SPI1_SCK, 1281_CK,
A8 | 89 | 55 | 39 | A3 PB3 /0 | FT | - | TIM2_CH2, TSC_G5_ |01, -
EVENTOUT
SPI1_MISO, 12S1_MCK,
A7 | 90 | 56 | 40 | A4 PB4 /0 | FT | - | TIM17_BKIN, TIM3_CH1, -
TSC_G5_102, EVENTOUT
SPI1_MOSI, 1281_SD,
C5|91|57|41|B4 PB5 /0 | FT | - |12C1_SMBA, TIM16_BKIN, WKUP6
TIM3_CH2
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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

DoclD025451 Rev 6
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Electrical characteristics STM32F071x8 STM32F071xB

6.1.7 Current consumption measurement

Figure 13. Current consumption measurement scheme
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MS31999V2
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Electrical characteristics

6.3.4

6.3.5

3

Table 27. Programmable voltage detector characteristics (continued)

Symbol Parameter Conditions Min Typ Max Unit
Rising edge 266 | 2.78 29 \Y
VPVDG PVD threshold 6
Falling edge 2.56 2.68 2.8 \%
Rising edge 2.76 2.88 3 \Y
VPVD7 PVD threshold 7
Falling edge 2.66 2.78 29 \%
Vpyphyst') | PVD hysteresis - - 100 - mV
IpbPVD) PVD current consumption - - 0.15 [0.26(0| pA

1. Guaranteed by design, not tested in production.

Embedded reference voltage

The parameters given in Table 28 are derived from tests performed under the ambient
temperature and supply voltage conditions summarized in Table 24: General operating

conditions.
Table 28. Embedded internal reference voltage
Symbol Parameter Conditions Min | Typ | Max Unit
VReriNT | Internal reference voltage | 40 °C < Tp<+105°C | 1.2 |[1.23| 1.25 \
ADC_IN17 buffer startu
tsTART time P - - - | 10 Hs
ADC sampling time when
ts wefint | reading the internal - 4 - - us
- reference voltage
Internal reference voltage
AVRerNT | Spread over the Vppa =3V - - | 10 mV
temperature range
Tcoeff Temperature coefficient - -100M| - | 100" | ppm/°C

1. Guaranteed by design, not tested in production.

Supply current characteristics

The current consumption is a function of several parameters and factors such as the
operating voltage, ambient temperature, I/O pin loading, device software configuration,
operating frequencies, 1/0 pin switching rate, program location in memory and executed

binary code.

The current consumption is measured as described in Figure 13: Current consumption

measurement scheme.

All Run-mode current consumption measurements given in this section are performed with a

reduced code that gives a consumption equivalent to CoreMark code.
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Electrical characteristics

Table 29. Typical and maximum current consumption from Vpp supply at Vpp = 3.6 V (continued)

- All peripherals enabled All peripherals disabled
— (O]
) = 1 1
£ E | Conditions | fucik Max @ T, Max @ To® Unit
o < Typ Typ
o 25°C | 85°C | 105°C 25°C | 85°C |105°C
HSI48 48MHz | 231 | 254 | 258 | 266 |128| 135 | 13.7 | 139
48 MHz | 23.0 | 25.3@ | 257 | 26.5@ | 126 (13.3@| 135 |13.8@
g < |HSEbypass, Foo 54 | 173 | 17.8 | 183 |7.96 | 892 | 947 | 973
o < PLL on
E DE‘ 24MHz | 114 | 129 | 135 137 | 648 | 8.04 | 823 | 8.41
=}
_DEC % HSEbypass, | 8MHz | 421 | 4.6 489 | 525 |207| 23 | 235 | 294
£ = PLL off 1MHz | 0.78 | 0.9 0.92 115 | 036 | 048 | 059 | 0.82
= O
59 48MHz | 231 | 245 | 250 | 252 |126| 137 | 139 | 14.0
(0]
2z g | MStclock ooz | 154 | 174 | 177 | 182 |805| 885 | 9.16 | 9.04
a3 PLL on
a ° 24MHz | 115 | 13.0 | 136 139 | 649 | 806 | 821 | 847
HSIclock, | gz | 434 | 475 | 503 | 541 |21 | 236 | 238 | 2.98
PLL off
lDD mA
HSI48 48MHz | 151 | 166 | 16.8 175 | 3.08| 343 | 356 | 3.61
48 MHz | 15.0 | 16.5@ | 16.7 | 17.3® | 2.93 [3.28@ | 3.41 |3.46
(0]
g |HSEbypass, o099 | 114 | 116 | 119 | 20 | 224 | 232 | 249
£ PLL on
% 24MHz | 743 | 817 | 8.71 882 |163| 182 | 188 | 1.9
(0]
@ HSEbypass, | 8MHz | 283 | 309 | 326 | 366 |076| 088 | 091 | 093
= PLLoff | 1MHz | 042 | 054 | 055 | 067 |0.28| 039 | 041 | 043
[0]
£ 48MHz | 15.0 | 172 | 17.3 179 | 3.04 | 337 | 341 | 3.46
()
= HSIclock, Moo Mhz [ 993 | 113 | 116 | 117 | 211 | 235 | 244 | 265
g PLL on
a 24MHz | 753 | 845 | 887 | 895 |164| 183 | 19 | 1.93
HSIclock, | gz | 205 | 324 | 3.41 38 | 08 | 092 | 094 | 097
PLL off
1. Data based on characterization results, not tested in production unless otherwise specified.
2. Data based on characterization results and tested in production (using one common test limit for sum of Ipp and Ippp)-
‘Yl DoclD025451 Rev 6 55/122
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Note:
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High-speed external clock generated from a crystal/ceramic resonator

The high-speed external (HSE) clock can be supplied with a 4 to 32 MHz crystal/ceramic
resonator oscillator. All the information given in this paragraph are based on design
simulation results obtained with typical external components specified in Table 39. 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 39. HSE oscillator characteristics

Symbol Parameter Conditions® Min@ | Typ | Max@ | unit

fosc_iIn | Oscillator frequency - 4 8 32 MHz

Re Feedback resistor - - 200 - kQ

During startup(®) - - 8.5

VDD =3.3 V,

Rm =30 Q, - 0.4 -

CL =10 pF@8 MHz
VDD =3.3 V,

Rm =45 Q, - 0.5 -

CL =10 pF@8 MHz

Ibp HSE current consumption Vpp =33V, mA
Rm =30 Q, - 0.8 -

CL = 5 pF@32 MHz

VDD =3.3 V,

Rm =30 Q, - 1 -
CL = 10 pF@32 MHz

VDD =3.3 V,

Rm =30 Q, - 1.5 -
CL = 20 pF@32 MHz

Im Oscillator transconductance Startup 10 - - mA/NV

tSU(HSE)(4) Startup time Vpp is stabilized - 2 - ms

Resonator characteristics given by the crystal/ceramic resonator manufacturer.
Guaranteed by design, not tested in production.

This consumption level occurs during the first 2/3 of the tgy(Hsg) startup time

PN~

tsu(usk) is the startup time measured from the moment it is enabled (by software) to a stabilized 8 MHz
oscillation is reached. This value is measured for a standard crystal resonator and it can vary significantly
with the crystal manufacturer

For C, 4 and C|», it is recommended to use high-quality external ceramic capacitors in the
5 pF to 20 pF range (Typ.), designed for high-frequency applications, and selected to match
the requirements of the crystal or resonator (see Figure 16). C, 4 and C| 5 are usually the
same size. The crystal manufacturer typically specifies a load capacitance which is the
series combination of C 4 and C| ,. PCB and MCU pin capacitance must be included (10 pF
can be used as a rough estimate of the combined pin and board capacitance) when sizing
C|_1 and CLZ'

For information on selecting the crystal, refer to the application note AN2867 “Oscillator
design guide for ST microcontrollers” available from the ST website www.st.com.
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Table 47. Flash memory endurance and data retention

Symbol Parameter Conditions Min®) Unit
Nenp | Endurance Tp=-40to +105 °C 10 kcycle
1 keycle® at T, = 85 °C 30
tReT Data retention 1 keycle® at Tp=105°C 10 Year
10 keycle® at T, = 55 °C 20

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

2. Cycling performed over the whole temperature range.

6.3.11 EMC characteristics

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

Functional EMS (electromaghnetic 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 48. They are based on the EMS levels and classes
defined in application note AN1709.

Table 48. EMS characteristics

Level/

Symbol Parameter Conditions
Class

Vpp = 3.3V, LQFP100, Tp = +25 °C,
fHCLK =48 MHZ, 2B
conforming to IEC 61000-4-2

Fast transient voltage burst limits tobe | Vpp = 3.3V, LQFP100, Tp = +25°C,
VEFTB applled through 100 pF on VDD and VSS fHCLK =48 MHz, 4B
pins to induce a functional disturbance conforming to IEC 61000-4-4

Vv Voltage limits to be applied on any I/O pin
FESD |to induce a functional disturbance

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.

3
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Table 56. NRST pin characteristics (continued)

Symbol Parameter Conditions Min Typ Max Unit
NRST Schmitt trigger voltage
Vhys(NRST) hysteresis ) ) 200 ) mv
Weak pull-up equivalent _
Rpy resistor(@ VN = Vss 25 40 55 kQ
VEnNrsT) | NRST input filtered pulse - - - 100" ns
v NRST | cered ol 2.7<Vpp<3.6 300 - -
NF(NRST input not filtered pulse ns
(NRST) 2.0<Vpp <3.6 5003 - -
1. Data based on design simulation only. Not tested in production.
2. The pull-up is designed with a true resistance in series with a switchable PMOS. This PMOS contribution to the series
resistance is minimal (~10% order).
3. Data based on design simulation only. Not tested in production.
Figure 24. Recommended NRST pin protection
External
reset circuit™" Voo
\\\ @ ﬁRpu | |
. NRST nternal reset
I L i ] % Fiter —o«—
F 0.1 uF
D A
-------- MS19878V3
1. The external capacitor protects the device against parasitic resets.
2. The user must ensure that the level on the NRST pin can go below the V, (yrsT) Max level specified in
Table 56: NRST pin characteristics. Otherwise the reset will not be taken into account by the device.
6.3.16 12-bit ADC characteristics
Unless otherwise specified, the parameters given in Table 57 are derived from tests
performed under the conditions summarized in Table 24: General operating conditions.
Note: It is recommended to perform a calibration after each power-up.
Table 57. ADC characteristics
Symbol Parameter Conditions Min Typ Max Unit
Analog supply voltage for
Vppa ADC ON - 24 - 3.6 \Y,
Current consumption of _
IopA (ADC) | the ADC™) Vppa=3.3V - 0.9 - mA
fapc ADC clock frequency - 0.6 - 14 MHz
f(@) Sampling rate 12-bit resolution 0.043 - 1 MHz
82/122 DoclD025451 Rev 6 Kys
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Figure 31. SPI timing diagram - master mode
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1. Measurement points are done at CMOS levels: 0.3 Vpp and 0.7 Vpp.
Table 69. I2S characteristics(®)
Symbol Parameter Conditions Min Max Unit
; ;\/Iaster moc_iezédlz(alt_?: 16 bits, Audio 1597 1.601
1/tCK 1S clock frequency requency = z) MHz
CK
o(CK) Slave mode 0 6.5
tick) IS clock rise time - 10
Capacitive load C| = 15 pF
trck) 1S clock fall time - 12
tw(ckH) IS clock high time Master fpc k= 16 MHz, audio 306 -
tw(ckL) IS clock low time frequency = 48 kHz 312 -
ns
tyws) WS valid time Master mode 2 -
thws) WS hold time Master mode 2 -
tsuws) WS setup time Slave mode 7 -
thows) WS hold time Slave mode 0 -
2 .
DUCy(SCK) 'Cysclse'a"e input clock duty | o016 mode 25 75 %
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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.

UFBGA100 package information
UFBGAZ100 is a 100-ball, 7 x 7 mm, 0.50 mm pitch, ultra-fine-profile ball grid array

package.

Figure 34. UFBGA100 package outline
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1. Drawing is not to scale.
Table 70. UFBGA100 package mechanical data
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 -
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Table 70. UFBGA100 package mechanical data (continued)

millimeters inches®
Symbol
Min. Typ. Max. Min. Typ. Max.
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 -

e - 0.500 - - 0.0197 -

z - 0.750 - - 0.0295 -
ddd - - 0.080 - - 0.0031
eee - - 0.150 - - 0.0059
fff - - 0.050 - - 0.0020

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

Figure 35. Recommended footprint for UFBGA100 package
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Table 71. UFBGA100 recommended PCB design rules

Dimension Recommended values
Pitch 0.5
Dpad 0.280 mm
Dsm 0.370 mm typ. (depends on the solder mask

registration tolerance)

Stencil opening

0.280 mm

Stencil thickness

Between 0.100 mm and 0.125 mm
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LQFP100 package information
LQFP100 is al00-pin, 14 x 14 mm low-profile quad flat package.

Figure 37. LQFP100 package outline
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1. Drawing is not to scale.

Table 72. 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

DoclD025451 Rev 6 "_l




STM32F071x8 STM32F071xB Package information

1.7

7.7.1

1.7.2

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:
Ty 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 77. Package thermal characteristics

Symbol Parameter Value Unit

Thermal resistance junction-ambient

UFBGA100-7 x 7 mm 55
Thermal resistance junction-ambient 42
LQFP100 - 14 x 14 mm

Thermal resistance junction-ambient 44

LQFP64 - 10 x 10 mm / 0.5 mm pitch
Oja °C/IW
Thermal resistance junction-ambient

LQFP48 -7 x 7 mm 54
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.

Each temperature range suffix corresponds to a specific guaranteed ambient temperature at
maximum dissipation and, to a specific maximum junction temperature.
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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 78. Ordering information scheme
Example: STM32 F 071 R B T 6 X

Device family
STM32 = ARM-based 32-bit microcontroller

Product type

F = General-purpose

Sub-family
071 = STM32F071xx

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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Table 79. Document revision history (continued)

Date

Revision

Changes

15-Sep-2016

Section 6: Electrical characteristics:

— Figure 29: SPI timing diagram - slave mode and CPHA =0
and Figure 30: SPI timing diagram - slave mode and CPHA
=1 updated - modified NSS timing waveforms (among
other changes)

10-Jan-2017

Section 6: Electrical characteristics:

— Table 40: LSE oscillator characteristics (f sg = 32.768 kHz)
- information on configuring different drive capabilities
removed. See the corresponding reference manual.

— Table 28: Embedded internal reference voltage - VreginT
values

— Table 60: DAC characteristics - min. R oap to Vppa defined

— Figure 29: SPI timing diagram - slave mode and CPHA =0
and Figure 30: SPI timing diagram - slave mode and CPHA
=1 enhanced and corrected

Section 8: Ordering information:

— The name of the section changed from the previous “Part
numbering”
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