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14/122

Cyclic redundancy check calculation unit (CRC)

The CRC (cyclic redundancy check) calculation unit is used to get a CRC code from a 32-bit
data word and a CRC-32 (Ethernet) polynomial.

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.

Power management

Power supply schemes

e Vpp =Vppjo1 =2.0to 3.6 V: external power supply for I/0Os (Vpp)o4) and the internal
regulator. It is provided externally through VDD pins.

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

e Vpgar=1.6510 3.6 V: power supply for RTC, external clock 32 kHz oscillator and
backup registers (through power switch) when Vpp is not present.

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

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/pDRs Without the need for an external reset circuit.

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

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

The device features an embedded programmable voltage detector (PVD) that monitors the
Vpp power supply and compares it to the Vpyp threshold. An interrupt can be generated
when Vpp drops below the Vpyp threshold and/or when Vpp is higher than the Vpyp
threshold. The interrupt service routine can then generate a warning message and/or put
the MCU into a safe state. The PVD is enabled by software.

Voltage regulator

The regulator has two operating modes and it is always enabled after reset.
e Main (MR) is used in normal operating mode (Run).
e Low power (LPR) can be used in Stop mode where the power demand is reduced.

DoclD022265 Rev 7 ‘Yl
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3.10.1

3.10.2
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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), O0x1FFF F7B8 - Ox1FFF F7B9
Vppa= 3.3V (£ 10 mV)

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

Internal voltage reference (VreginT)

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
precise voltage of VgepnT 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), Ox1FFF F7BA - Ox1FFF F7BB
Vppa= 3.3V (x 10 mV)

3
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hardware touch sensing controller and only requires few external components to operate.
For operation, one capacitive sensing GPIO in each group is connected to an external
capacitor and cannot be used as effective touch sensing channel.

The touch sensing controller is fully supported by the STMTouch touch sensing firmware
library, which is free to use and allows touch sensing functionality to be implemented reliably
in the end application.

Table 5. Capacitive sensing GPIOs available on STM32F051xx devices

TSC_G1_l01 PAO TSC_G4 101 PA9
TSC_G1_102 PA1 TSC_G4 102 PA10
1 TSC_G1_103 PA2 4 TSC_G4 103 PA11
TSC_G1_104 PA3 TSC_G4_104 PA12
TSC_G2_I01 PA4 TSC_G5_101 PB3
TSC_G2_102 PA5 TSC_G5_102 PB4
2 TSC_G2_103 PAG ° TSC_G5_103 PB6
TSC_G2_104 PA7 TSC_G5_104 PB7
TSC_G3_101 PC5 TSC_G6_lO1 PB11
TSC_G3 102 PBO TSC_G6_102 PB12
° TSC_G3_103 PB1 ° TSC_G6_103 PB13
TSC_G3_104 PB2 TSC_G6_104 PB14

Table 6. Effective number of capacitive sensing channels on STM32F051xx

Number of capacitive sensing channels
Analog I/O group
STM32F051KxU | STM32F051KxT
STM32F051Rx | STM32F051Cx | STM32F051Tx (UFQFPN32) (LQFP32)
G1 3 3 3 3 3
G2 3 3 3 3 3
G3 3 2 2 2 1
G4 3 3 3 3 3
G5 3 3 3 3 3
G6 3 3 0 0 0
Numbgr of capacitive 18 17 14 14 13
sensing channels
20/122 DoclD022265 Rev 7 Kys
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Pinouts and pin descriptions

Table 13. Pin definitions (continued)

Pin number

LQFP64

UFBGA64
LQFP48/UFQFPN48
WLCSP36

LQFP32

UFQFPN32

Pin name
(function upon
reset)

Pin type

1/0 structure

Notes

Pin functions

Alternate functions

Additional
functions

22

G4 |16 | E3

12

12

PAG

I/0

TTa

SPI1_MISO,
1281_MCK,
TIM3_CHA,
TIM1_BKIN,
TIM16_CHH1,
COMP1_OUT,
TSC_G2_103,
EVENTOUT

ADC_IN6

23

H4 | 17 | F4

13

13

PA7

I/0

TTa

SPI1_MOSI,
12S1_SD,
TIM3_CH2,
TIM14_CHA,
TIM1_CHA1N,
TIM17_CHA,
COMP2_OUT,
TSC_G2_|04,
EVENTOUT

ADC_IN7

24

H5 | - | -

PC4

110

TTa

EVENTOUT

ADC_IN14

25

He| - | -

PC5

110

TTa

TSC_G3_IO1

ADC_IN15

26

F5 |18 | F3

14

14

PBO

I/0

TTa

TIM3_CH3,

TIM1_CH2N,

TSC_G3_102,
EVENTOUT

ADC_IN8

27

G519 | F2

15

15

PB1

110

TTa

TIM3_CH4,
TIM14_CH1,
TIM1_CH3N,
TSC_G3_103

ADC_IN9

28

G6| 20 | D2

16

PB2

I/0

FT

TSC_G3_104

29

G721 | -

PB10

I/0

FT

12C2_SCL,
CEC,

TIM2_CH3,

TSC_SYNC

30

H7 | 22| -

PB11

I/0

FT

®)

12C2_SDA,

TIM2_CH4,
TSC_G6_|01,

EVENTOUT

31

D4 | 23 | F1

16

VSS

Ground

E4 |24 | E1

17

VDD

Digital power supply

3

DoclD022265 Rev 7

33/122




Pinouts and pin descriptions STM32F051x4 STM32F051x6 STM32F051x8

Table 13. Pin definitions (continued)

Pin number Pin functions
[e0]
3 g
o N Pin name g 2 0
< [{e] 13)
3|2 o ® | 812 | (functionupon | 2| 3 2 Additional
= I T I I B = S e c| = S Al te functi itiona
L S| || reset) T ernate functions functions
SlE|g|g|2|e e
>lal3 > -
LL
o
-
12C1_SCL,
USART1_TX,
58 D342 | C4 |29 |29 PB6 /0| FTf - TIM16_CH1N, -
TSC_G5_103
I12C1_SDA,
USART1_RX,
59 [C3 |43 | A4 |30 30 PB7 /0| FTf - TIM17_CHIN, -
TSC_G5_104
60 | B4 |44 | B4 | 31| 31 BOOTO B - Boot memory selection
12C1_SCL,
S (4)(5) CEC, )
61| B3| 45 32 PB8 /0| FTf TIM16_CH1,
TSC_SYNC
12C1_SDA,
S (5) IR_OUT, )
62 | A3 | 46 PB9 /0| FTf TIM17_CH1,
EVENTOUT
63 |D5|47 D632 | 0 VSS S - - Ground
64 |E5 |48 | A5 | 1 1 VDD S - - Digital power supply

1. PC13, PC14 and PC15 are supplied through the power switch. Since the switch only sinks a limited amount of current
(3 mA), the use of GPIOs PC13 to PC15 in output mode is limited:
- The speed should not exceed 2 MHz with a maximum load of 30 pF.
- These GPIOs must not be used as current sources (e.g. to drive an LED).

2. After the first RTC domain power-up, PC13, PC14 and PC15 operate as GPIOs. Their function then depends on the content
of the RTC registers which are not reset by the main reset. For details on how to manage these GPIOs, refer to the RTC
domain and RTC register descriptions in the reference manual.

3. Distinct VSSA pin is only available on packages with 48 and more pins. For all other packages, the pin number corresponds
to the VSS pin to which VSSA pad of the silicon die is connected.

4. On the LQFP32 package, PB2 and PB8 must be set to defined levels by software, as their corresponding pads on the
silicon die are left unconnected. Apply the same recommendations as for unconnected pins.

5. Onthe WLCSP36 package, PB8, PB9, PB10, PB11, PB12, PB13, PB14 and PB15 must be set to defined levels by
software, as their corresponding pads on the silicon die are left unconnected. Apply the same recommendations as for
unconnected pins.

6. After reset, these pins are configured as SWDIO and SWCLK alternate functions, and the internal pull-up on the SWDIO pin
and the internal pull-down on the SWCLK pin are activated.

3
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Table 15. Alternate functions selected through GPIOB_AFR registers for port B

Pin name AFO AF1 AF2 AF3
PBO EVENTOUT TIM3_CH3 TIM1_CH2N TSC_G3_102
PB1 TIM14_CH1 TIM3_CH4 TIM1_CH3N TSC_G3_103
PB2 TSC_G3_104
PB3 SPI1_SCK, 12S1_CK EVENTOUT TIM2_CH2 TSC_G5_IO1
PB4 SPI1_MISO, 12S1_MCK TIM3_CH1 EVENTOUT TSC_G5_102
PB5 SPI1_MOSI, 12S1_SD TIM3_CH2 TIM16_BKIN 12C1_SMBA
PB6 USART1_TX 12C1_SCL TIM16_CH1N TSC_G5_103
PB7 USART1_RX 12C1_SDA TIM17_CH1N TSC_G5_104
PB8 CEC 12C1_SCL TIM16_CH1 TSC_SYNC
PB9 IR_OUT 12C1_SDA TIM17_CH1 EVENTOUT
PB10 CEC 12C2_SCL TIM2_CH3 TSC_SYNC
PB11 EVENTOUT 12C2_SDA TIM2_CH4 TSC_G6_IO1
PB12 SPI2_NSS EVENTOUT TIM1_BKIN TSC_G6_102
PB13 SPI2_SCK TIM1_CH1IN TSC_G6_103
PB14 SPI2_MISO TIM15_CH1 TIM1_CH2N TSC_G6_104
PB15 SPI2_MOSI TIM15_CH2 TIM1_CH3N TIM15_CH1N

8XTG0d4CENLS 9XTSO4CENLS Y XTS0dCENLS
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Memory mapping

5 Memory mapping

To the difference of STM32F051x8 memory map in Figure 10, the two bottom code memory
spaces of STM32F051x4/STM32F051x6 end at 0x0000 3FFF/0x0000 7FFF and 0x0800
3FFF/0x0000 7FFF, respectively.

Figure 10. STM32F051x8 memory map

OXFFFF FFFF

7
0xE010 0000

0xE000 0000

0xC000 0000

0xA000 0000

0x8000 0000

0x6000 0000

0x4000 0000

0x2000 0000

0x0000 0000

Reserved

Cortex-MO internal
peripherals

Reserved

Reserved

Reserved

Reserved

Reserved

Peripherals

Reserved

SRAM

CODE

Ox1FFF FFFF
0x1FFF FCO00

0x1FFF F800

O0x1FFF EC00

0x0801 0000

0x0800 0000

0x0001 0000

\moooo 0000

Reserved

Option Bytes

System memory

Reserved

Flash memory

Reserved

Flash, system
memory or SRAM,
depending on BOOT
configuration

x4800 17FF

0x4800 0000

0x4002 43FF

0x4002 0000

0x4001 8000

0x4001 0000

0x4000 8000

x4000 0000

AHB2

| Reserved

AHB1

Reserved

APB

Reserved

APB

MS32192V2

3
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Electrical characteristics

6.1.6

Caution:

3

Power supply scheme

Figure 13. Power supply scheme

1.65-3.6V

2x 100 nF

VDD
2x VDD =
I —
VDD|O1
ouT
11os [

+1x 4.7 yF
2 X VSS
VDDA vV,
DDA
10 nF Vrers T| ADC/
+1 uF Vrer. | DAC
VSSA

L

Y
[

)

X

Power switch

_

Regulator——»

Backup circuitry
(LSE, RTC,
Backup registers)

Level shifter

| Kernel logic
0o (CPU, Digital
& Memories)

e o o ]

> Analog:
» (RCs,PLL,...)

MS34944V1

Each power supply pair (Vpp/Vss, Vppa/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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Electrical characteristics

6.2

3

Absolute maximum ratings

Stresses above the absolute maximum ratings listed in Table 17: Voltage characteristics,
Table 18: Current characteristics and Table 19: Thermal characteristics may cause
permanent damage to the device. These are stress ratings only and functional operation of
the device at these conditions is not implied. Exposure to maximum rating conditions for

extended periods may affect device reliability.

Table 17. Voltage characteristics(?)

Symbol Ratings Min Max Unit
Vpp—Vss | External main supply voltage -0.3 4.0 \
Vppa—Vss |External analog supply voltage -0.3 4.0 \
Vop—Vppa | Allowed voltage difference for Vpp > Vppa - 0.4 \Y
Vear—Vss | External backup supply voltage -0.3 4.0 \Y
Input voltage on FT and FTf pins Vgs-0.3 Vpbpiox *+ 4.0%) \Y
V|N(2) Input voltage on TTa pins Vgs-0.3 4.0 \%
BOOTO 0 9.0 \
Input voltage on any other pin Vgs-0.3 4.0 \Y,

[AVppyl Variations between different Vpp power pins - 50 mV

Vssy - Vsl :)/iir;ations between all the different ground ) 50 mv
Vesoiam) (Ehlsg:;onst;;ig discharge voltage see St_aqtion 6.3.12: _Elt_actrical )

y model) sensitivity characteristics

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

allowed injected current values.

enabled, the maximum limit is 4 V.

DoclD022265 Rev 7
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Table 29. Typical current consumption, code executing from Flash memory,
running from HSE 8 MHz crystal

Typical consumption in Typical consumption in
Run mode Sleep mode
Symbol | Parameter fHCLK Unit
Peripherals | Peripherals | Peripherals | Peripherals
enabled disabled enabled disabled
48 MHz 23.2 13.3 13.2 3.1
36 MHz 17.6 10.3 10.1 2.6
32 MHz 15.6 9.3 9.0 24
24 MHz 12.1 7.4 7.0 2.0
Current
| consumption 16 MHz 8.4 5.1 5.0 1.6 A
m.
PP | fromVpp | gMHz 45 3.0 28 1.1
supply
4 MHz 2.8 2.0 2.0 1.1
2 MHz 1.9 15 1.5 1.0
1 MHz 1.5 1.3 1.3 1.0
500 kHz 1.2 1.2 1.1 1.0
48 MHz 151
36 MHz 113
32 MHz 101
24 MHz 79
Current
| consumption | 16 MHz 57 uA
POA | fromVppa | 8 MHz 2.2
supply
4 MHz 2.2
2 MHz 2.2
1 MHz 2.2
500 kHz 2.2

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 1/0Os 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 48: 1/O static characteristics.

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

Additional 1/0 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
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Table 53. Ry )y max for fapc = 14 MHz (continued)

T, (cycles) ts (US) Ran max (kQ)®
28.5 2.04 25.2
415 2.96 37.2
55.5 3.96 50
715 5.11 NA
239.5 17.1 NA

1. Guaranteed by design, not tested in production.

Table 54. ADC accuracy @)

Symbol Parameter Test conditions Typ Max®) Unit
ET Total unadjusted error 1.3 12
EO Offset error frcLk = 48 MHz, +1 +1.5
EG Gai fADC =14 MHz, RAIN <10 kQ 105 5 LSB
ain error Vppa =3V 10 3.6 V $0. +1.
ED Differential linearity error Tpo=25°C +0.7 +1
EL Integral linearity error 0.8 +1.5
ET Total unadjusted error 3.3 4
EO Offset error fpcLk = 48 MHz, +1.9 +2.8
EG Gai fADC =14 MHZ, RA|N <10 kQ 128 3 LSB
ain error Vppa=27V103.6V = -
ED Differential linearity error Tp=-40to 105°C +0.7 +1.3
EL Integral linearity error 1.2 1.7
ET Total unadjusted error 3.3 4
EO Offset error fecLk = 48 MHz, +1.9 2.8
EG Gai fADC =14 MHZ, RA|N <10 kQ o8 3 LSB
+ +
ain eror Vppa =24 V10 3.6 V = N
ED Differential linearity error Tp=25°C +0.7 +1.3
EL Integral linearity error 1.2 1.7

ADC DC accuracy values are measured after internal calibration.

2. ADC Accuracy vs. Negative Injection Current: Injecting negative current on any of the standard (non-robust) analog input
pins should be avoided as this significantly reduces the accuracy of the conversion being performed on another analog
input. It is recommended to add a Schottky diode (pin to ground) to standard analog pins which may potentially inject
negative current.

Any positive injection current within the limits specified for Ijyypin) @and Zlinypiny in Section 6.3.14 does not affect the ADC
accuracy.

Better performance may be achieved in restricted Vppa, frequency and temperature ranges.
Data based on characterization results, not tested in production.

3
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Figure 29. SPI timing diagram - slave mode and CPHA =0

% i<—tC(SCK)—>i i<—th(NSS)—>‘1

~'tsu(Nssr’; —tyscKH ™ -t sck—

CPHA:O w ------ w_
CPOL=0 1 3 1

—ta(so)ff—v‘ __tW(SCKL)_>

3 / A /
a ‘ ! P | r
£ ; D P ! o
X 1 P D | P
3 CPHA=0 3 \ | v | |
CPOL=1 | N\ N 1 A
_ta(SO)_%<_>'i % ;“—tw(SCKL)—ﬁ i"'tv(SO)'hi _th(SO)_%<_hi ’H“tf(SCK)— _tdis(80)>:_%"
MISO output4< | First bit OUT >< Next bits OUT >< Last bit OUT >—
§ ;“—th(sn—’%
—tsusipr—re |
MOSI input >< First bit IN >< Next bits IN >< Last bit IN ><
MSv41658V1
Figure 30. SPI timing diagram - slave mode and CPHA =1
NSS input \ Y/
§ §<—tc(SCK)—>§ § §
—tsu(NSS)—;"—’; i’<_tw(SCKH)_>§ § _tf(SCKT’H<_th(NSS)_>‘: i
CPHA=1 B ! ‘ \ |
3 | cpPoL=0 4 4 N / ) ‘
£ | ! ! |
N | | i |
(@) ! Y ) i
n : | | 3

_tv(SO)'»_" _th(SO)'»%_" —tr(gc;q"?—“ _tdis(SO)"‘_"

ow T\ N\ TN
CPOL=1 § /| \ /

MISO output 4<:>< First bit OUT >< Next bits OUT >< Last bit OUT >—

H‘tsu(s|)->§ H—th(s|)—>i

MOSI input >< First bit IN >< Next bits IN >< Last bit IN ><

MSv41659V1

1. Measurement points are done at CMOS levels: 0.3 Vpp and 0.7 Vpp.

3
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Package information

v

7.1

3

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.

UFBGAG64 package information
UFBGAG64 is a 64-ball, 5 x 5 mm, 0.5 mm pitch ultra-fine-profile ball grid array

package.

Figure 34. UFBGAG64 package outline

Seating plane

Y A A\
¥ [&]ddd] Z]
i
At A3 A2 Al A
e—— E1 ——» Alball Al ball
ol <o F < identifier index area < E >
A\
A
Al §HLOOOOOD i
(OXOXOXOXOXOXOXO) F
OCO0OO0OO0OOOO0O
(OXONO) O+O (OXONO) D1 D
(OXOXOXOXOXOXOXO)
(OXONCXOXCROXOXNOQ) €
000000 0O® Y
H oooooqe@ | T
Y
8 1
BOTTOM VIEW @b (64 balls) TOP VIEW
+|Teee@®@| Z[Y]X]
Vot @z A019_ME_V1
1. Drawing is not to scale.
Table 65. UFBGA64 package mechanical data
millimeters inches®
Symbol
Min Typ Max Min Typ Max
A 0.460 0.530 0.600 0.0181 0.0209 0.0236
A1 0.050 0.080 0.110 0.0020 0.0031 0.0043
A2 0.400 0.450 0.500 0.0157 0.0177 0.0197
A3 0.080 0.130 0.180 0.0031 0.0051 0.0071
A4 0.270 0.320 0.370 0.0106 0.0126 0.0146

DoclD022265 Rev 7
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Package information

Table 67. LQFP64 package mechanical data (continued)

3

millimeters inches®
Symbol
Min Typ Max Min Typ Max
E3 - 7.500 - - 0.2953 -
- 0.500 - - 0.0197 -
K 0° 3.5° 7° 0° 3.5° 7°
0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 - 1.000 - - 0.0394 -
cce - - 0.080 - - 0.0031
. Values in inches are converted from mm and rounded to 4 decimal digits.
Figure 38. Recommended footprint for LQFP64 package
48 33
A
—(lbnoo0booo0nooD .
0.5 Yy
= >
— —
— —
— —
— —
12.7 = —
c— —
| —
 — | s |
103 /=3  —
 — | =
= =
<
= 10.3 —
64— E 17
1.2
,, J0000o0no0000
—————7.8 ——>
< 12.7 >
ai14909¢
Dimensions are expressed in millimeters.
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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 39. LQFP64 package marking example

| __—— Revision code

R

STM32F051 «— —— Product identification

RATh “—

| _— Date code

YW

P
W
Pin 1 identifier \\" Q

MSv36456V1

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.

3
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Ordering information
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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 75. Ordering information scheme

Example: STM32 F

Device family

STM32 = ARM-based 32-bit microcontroller

Product type
F = General-purpose

Sub-family

051

051 = STM32F051xx

Pin count

R

K =32 pins
T = 36 pins
C =48 pins
R = 64 pins

User code memory size

8

4 =16 Kbyte
6 = 32 Kbyte
8 = 64 Kbyte

Package

H = UFBGA
T=LQFP

U = UFQFPN
Y = WLCSP

Temperature range

6 =-40"°Cto +85°C
7=-40°Cto +105°C

Options

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

DocID022265 Rev 7
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Table 76. Document revision history

Date Revision Changes

05-Apr-2012 1 Initial release
Updated Table: STM32F051xx family device features and
peripheral counts for SPI and I°C in 32-pin package.
Corrected Group 3 pin order in Table: Capacitive sensing GPIOs

25-Apr-2012 2 available on STM32F051xx devices.
Updated the current consumption values in Section: Electrical
characteristics.
Updated Table: HSI14 oscillator characteristics
Features reorganized and Figure: Block diagram structure
changed.
Added LQFP32 package.
Updated Section: Cyclic redundancy check calculation unit
(CRC).
Modified the number of priority levels in Section: Nested
vectored interrupt controller (NVIC).
Added note 3. for PB2 and PB8, changed TIM2_CH_ETR into
TIM2_CH1_ETR in Table: Pin definitions and Table: Alternate
functions selected through GPIOA_AFR registers for port A.
Added Table: Alternate functions selected through GPIOB_AFR
registers for port B.

23-Jul-2012 3 Updated lVDD’ IVSS’ and IINJ(PIN) in Table: Current

characteristics.

Updated ACCpg in Table: HSI oscillator characteristics and
Table: HSI14 oscillator characteristics.

Updated Table: I/O current injection susceptibility.

Added BOOTO input low and high level voltage in Table: /0
static characteristics.

Modified number of pins in Vg and Vo description, and
changed condition for Vg i+ in Table: Output voltage
characteristics.

Changed Vpp to Vppa in Figure: Typical connection diagram
using the ADC.

Updated Ts_temp in Table: TS characteristics.
Updated Figure: 1/0 AC characteristics definition.
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