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Independent watchdog (IWDG)

The independent watchdog is based on a 12-bit downcounter and 8-bit prescaler. It is
clocked from an independent 40 kHz internal RC and as it operates independently from the
main clock, it can operate in Stop and Standby modes. It can be used either as a watchdog
to reset the device when a problem occurs, or as a free running timer for application timeout
management. It is hardware or software configurable through the option bytes. The counter
can be frozen in debug mode.

Window watchdog (WWDG)

The window watchdog is based on a 7-bit downcounter that can be set as free running. It
can be used as a watchdog to reset the device when a problem occurs. It is clocked from
the main clock. It has an early warning interrupt capability and the counter can be frozen in
debug mode.

SysTick timer

This timer is dedicated to real-time operating systems, but could also be used as a standard
down counter. It features:

e A 24-bit down counter

e Autoreload capability

e  Maskable system interrupt generation when the counter reaches 0.

e  Programmable clock source

Real-time clock (RTC) and backup registers

The RTC and the 16 backup registers are supplied through a switch that takes power from
either the Vpp supply when present or the Vg1 pin. The backup registers are sixteen 32-bit
registers used to store 64 bytes of user application data when Vpp power is not present.

They are not reset by a system or power reset, or when the device wakes up from Standby
mode.
The RTC is an independent BCD timer/counter.lt supports the following features:

e Calendar with subsecond, seconds, minutes, hours (12 or 24 format), week day, date,
month, year, in BCD (binary-coded decimal) format.

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

e Automatic correction for 28, 29 (leap year), 30 and 31 days of the month.
e  Two programmable alarms with wake up from Stop and Standby mode capability.

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

e Digital calibration circuit with 1 ppm resolution, to compensate for quartz crystal
inaccuracy.

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

e 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.
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3.22

3.23

3.24

3

Serial peripheral interface (SPIl)/Inter-integrated sound
interfaces (12S)

Up to three SPIs are able to communicate up to 18 Mbits/s in slave and master modes in
full-duplex and half-duplex communication modes. The 3-bit prescaler gives 8 master mode
frequencies and the frame size is configurable from 4 bits to 16 bits.

Two standard 128 interfaces (multiplexed with SPI2 and SPI3) supporting four different
audio standards can operate as master or slave at half-duplex and full duplex
communication modes. They can be configured to transfer 16 and 24 or 32 bits with 16-bit
or 32-bit data resolution and synchronized by a specific signal. Audio sampling frequency
from 8 kHz up to 192 kHz can be set by 8-bit programmable linear prescaler. When
operating in master mode it can output a clock for an external audio component at 256 times
the sampling frequency.

Refer to Table 9 for the features available in SPI1, SPI12 and SPI3.

Table 9. STM32F303xB/STM32F303xC SPI/I2S implementation

SPI features(!) SPI SPI2 SPI3
Hardware CRC calculation X X X
Rx/Tx FIFO X X X
NSS pulse mode X X X
12S mode - X X
TI mode X X X

1. X = supported.

Controller area network (CAN)

The CAN is compliant with specifications 2.0A and B (active) with a bit rate up to 1 Mbit/s. It
can receive and transmit standard frames with 11-bit identifiers as well as extended frames
with 29-bit identifiers. It has three transmit mailboxes, two receive FIFOs with 3 stages and
14 scalable filter banks.

Universal serial bus (USB)

The STM32F303xB/STM32F303xC devices embed an USB device peripheral compatible
with the USB full-speed 12 Mbs. The USB interface implements a full-speed (12 Mbit/s)
function interface. It has software-configurable endpoint setting and suspend/resume
support. The dedicated 48 MHz clock is generated from the internal main PLL (the clock
source must use a HSE crystal oscillator). The USB has a dedicated 512-bytes SRAM
memory for data transmission and reception.
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Table 10. Capacitive sensing GPIOs available on STM32F303xB/STM32F303xC

devices
TSC_G1_101 PAO TSC_G5_101 PB3
TSC_G1_102 PA1 TSC_G5_102 PB4
1 TSC_G1_103 PA2 ° TSC_G5_103 PB6
TSC_G1_104 PA3 TSC_G5_104 PB7
TSC_G2_101 PA4 TSC_G6_101 PB11
TSC_G2_102 PA5 TSC_G6_102 PB12
2 TSC_G2_103 PAG ° TSC_G6_103 PB13
TSC_G2_104 PA7 TSC_G6_104 PB14
TSC_G3_101 PC5 TSC_G7_l01 PE2
TSC_G3 102 PBO TSC_G7_102 PE3
° TSC_G3_103 PB1 ! TSC_G7_103 PE4
TSC_G3 104 PB2 TSC_G7_104 PE5
TSC_G4_101 PA9 TSC_G8_IO1 PD12
TSC_G4_102 PA10 TSC_G8_102 PD13
‘ TSC_G4_103 PA13 ° TSC_G8_103 PD14
TSC_G4_104 PA14 TSC_G8_104 PD15
Table 11. No. of capacitive sensing channels available on
STM32F303xB/STM32F303xC devices
Number of capacitive sensing channels
Analog 1/0 group
STM32F303Vx STM32F303Rx STM32F303Cx

G1 3 3 3

G2 3 3 3

G3 3 3 2

G4 3 3 3

G5 3 3 3

G6 3 3 3

G7 3 0 0

G8 3 0 0

Noefemeone | X y
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3.27

3.271

3.27.2
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Development support

Serial wire JTAG debug port (SWJ-DP)

The ARM SWJ-DP Interface is embedded, and is a combined JTAG and serial wire debug
port that enables either a serial wire debug or a JTAG probe to be connected to the target.

The JTAG TMS and TCK pins are shared respectively with SWDIO and SWCLK and a
specific sequence on the TMS pin is used to switch between JTAG-DP and SW-DP.

Embedded trace macrocell™

The ARM embedded trace macrocell provides a greater visibility of the instruction and data
flow inside the CPU core by streaming compressed data at a very high rate from the
STM32F303xB/STM32F303xC through a small number of ETM pins to an external
hardware trace port analyzer (TPA) device. The TPA is connected to a host computer using
a high-speed channel. Real-time instruction and data flow activity can be recorded and then
formatted for display on the host computer running debugger software. TPA hardware is
commercially available from common development tool vendors. It operates with third party
debugger software tools.

3
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Pinouts and pin description

STM32F303xB STM32F303xC

Table 13. STM32F303xB/STM32F303xC pin definitions (continued)

Pin number Pin functions
g
o Pin name | o 3
= S < o | (function 1o |8
|2 ]¢|F ft Tl1E|®s
0 & & & atter S|l % |2 Alternate functions Additional functions
O | % g |ag reset) e
| = = =
s | - -
@) i WKUP2, RTC_TAMP1,
C9 7 2 2 PC13 /0| TC TIM1_CH1N RTC_TS, RTC_OUT
PC142)
C10| 8 3 3 |OSC32_IN|I/O| TC | - - OSC32_IN
(PC14)
PC15®)
0SC32_
D9 9 4 4 oOUT /O| TC | - - 0SC32_0uUT
(PC15)
i i (1) | TIM15_CH1, SPI2_SCK, )
D10 | 10 PF9 I/O| FT EVENTOUT
i i (1) | TIM15_CH2, SPI2_SCK, )
E10 | 11 PF10 /0| FT EVENTOUT
PFO-
F10 | 12 5 5 OSC_IN [I/O|FTf| - |TIM1_CH3N, 12C2_SDA, OSC_IN
(PFO)
PF1-
F9 | 13 6 6 |OSC_OUT |I/O|FTf| - |12C2_SCL OSC_OuUT
(PF1)
E9 | 14 7 7 NRST 110 R;_S Device reset input / internal reset output (active low)
G10| 15 8 - PCO 110 | TTa| (M |[EVENTOUT ADC12_IN6, COMP7_INM
G9 | 16 | 9 - PC1 /0| TTa| ") |EVENTOUT ADC12_IN7, COMP7_INP
G8 | 17 | 10 - PC2 I/0 | TTa| (M |COMP7_OUT, EVENTOUT |ADC12_IN8
H10| 18 | 11 | - PC3 |10 |TTa| ™ |TIM1_BKIN2, EVENTOUT  |ADC12_IN9
E8 | 19 - - PF2 1/0 | TTa| (M |[EVENTOUT ADC12_IN10
H8 | 20 | 12 8 tl/géﬁf S - Analog ground/Negative reference voltage
J8 | 21 - - VREF+®) | s - Positive reference voltage
J10 | 22 - - VDDA S - Analog power supply
VDDA/ "
- - 13 9 VREF+ S - Analog power supply/Positive reference voltage
$I?A2RE%$EST'R TIM8_BKIN ADC1_IN1, COMP1_INM,
HO | 23 | 14 | 10 PAO /O |TTa|® o ’ = * | RTC_ TAMP2, WKUP1,
TIM8_ETR,TSC_G1_I0f1, COMP7 INP
COMP1_OUT, EVENTOUT -
36/148 DoclD023353 Rev 13 Kys
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1. Function availability depends on the chosen device.
When using the small packages (48 and 64 pin packages), the GPIO pins which are not present on these packages, must
not be configured in analog mode.

2. PC13, PC14 and PC15 are supplied through the power switch. Since the switch sinks only a limited amount of current
(3 mA), the use of GPIO 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).

Atfter the first backup domain power-up, PC13, PC14 and PC15 operate as GPIOs. Their function then depends on the
content of the Backup registers which is not reset by the main reset. For details on how to manage these GPIOs, refer to
the Battery backup domain and BKP register description sections in the RM0316 reference manual.

3. The VREF+ functionality is available only on the 100 pin package. On the 64-pin and 48-pin packages, the VREF+ is
internally connected to VDDA.

4. Fast ADC channel.

These GPIOs offer a reduced touch sensing sensitivity. It is thus recommended to use them as sampling capacitor 1/O.

3
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Table 19. Alternate functions for port F

Pi':°,;taﬁe AF1 AF2 AF3 AF4 AF5 AF6 AF7
PFO - - - 12C2_SDA - TIM1_CH3N -
PF1 - - - 12C2_SCL - - -
PF2 |EVENTOUT - - - R ] ]
PF4 |EVENTOUT COMP1_OUT - - - - -
PF6 |EVENTOUT TIM4_CH4 - 12C2_SCL - - USART3_RTS_DE
PF9 |EVENTOUT - TIM15_CH1 - SPI2_SCK - -
PF10 |EVENTOUT - TIM15_CH2 - SPI2_SCK - -

OXE0EJCEINLS GXE0EJCEINLS
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Memory mapping STM32F303xB STM32F303xC

Table 20. STM32F303xB/STM32F303xC memory map, peripheral register boundary
addresses (continued)

Bus Boundary address (bs;tz:s) Peripheral

0x4000 8000 - 0x4000 FFFF 32K Reserved
0x4000 7800 - 0x4000 7FFF 2K Reserved
0x4000 7400 - 0x4000 77FF 1K DAC (dual)
0x4000 7000 - 0x4000 73FF 1K PWR
0x4000 6800 - 0x4000 6FFF 2K Reserved
0x4000 6400 - 0x4000 67FF 1K bxCAN
0x4000 6000 - 0x4000 63FF 1K USB SRAM 512 bytes
0x4000 5C00 - 0x4000 5FFF 1K USB device FS
0x4000 5800 - 0x4000 5BFF 1K 12C2
0x4000 5400 - 0x4000 57FF 1K 12C1
0x4000 5000 - 0x4000 53FF 1K UART5
0x4000 4CO00 - 0x4000 4FFF 1K UART4
0x4000 4800 - 0x4000 4BFF 1K USART3
0x4000 4400 - 0x4000 47FF 1K USART2
0x4000 4000 - 0x4000 43FF 1K 12S3ext

APBT 0x4000 3C00 - 0x4000 3FFF 1K SPI3/12S3
0x4000 3800 - 0x4000 3BFF 1K SPI12/12S2
0x4000 3400 - 0x4000 37FF 1K 12S2ext
0x4000 3000 - 0x4000 33FF 1K IWDG
0x4000 2C00 - 0x4000 2FFF 1K WWDG
0x4000 2800 - 0x4000 2BFF 1K RTC
0x4000 1800 - 0x4000 27FF 4K Reserved
0x4000 1400 - 0x4000 17FF 1K TIM7
0x4000 1000 - 0x4000 13FF 1K TIM6
0x4000 0C00 - 0x4000 OFFF 1K Reserved
0x4000 0800 - 0x4000 OBFF 1K TIM4
0x4000 0400 - 0x4000 O7FF 1K TIM3
0x4000 0000 - 0x4000 03FF 1K TIM2
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6.1.6 Power supply scheme

Figure 11. Power supply scheme

Vear
[y Backup circuitry
165-36V Seoner (LSE, RTC,
Wakeup logic,
Backup registers)
out [_
Q
=
GPIOs | %[ /0 logic
[ Kernel logic
3 (CPU,
digital
& memories)

Regulator
4 x 100 nF
+1x4.7 uF

»]
VRer+ L»| Analog: RCs,
ADC/DAC PLL,comparators, OPAMP,

Vssa r

t—F—+
v

MS19875V5

1. Dotted lines represent the internal connections on low pin count packages, joining the dedicated supply
pins.

Caution:  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.

3
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6.1.7 Current consumption measurement

Figure 12. Current consumption measurement scheme
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6.2 Absolute maximum ratings

Stresses above the absolute maximum ratings listed in Table 21: Voltage characteristics,
Table 22: Current characteristics, and Table 23: 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 21. Voltage characteristics(")

Symbol Ratings Min Max Unit
Vpp-Vss Erfée\r?DaEI))main supply voltage (including Vppa, Vear 03 4.0
Voo—Vopba Allowed voltage difference for Vpp > Vppa - 0.4
VREF+—VDDA(2) Allowed voltage difference for Vggg+ > Vppa - 0.4
Input voltage on FT and FTf pins Vgs-0.3 Vpp +4.0 v
V|N(3) Input voltage on TTa pins Vgg—0.3 4.0
Input voltage on any other pin Vgg-0.3 4.0
Input voltage on Boot0O pin 0 9
[AVppyl Variations between different Vpp power pins - 50
[Vssx —Vssl Variations between all the different ground pins®) - 50 mv
VespHam) rEnlszj:glo)static discharge voltage (human body :Zisi?‘;:‘ionh&& 12: (:'/gctrical )
'y characteristics

1. All main power (Vpp, Vppa) @and ground (Vss, Vssa) pins must always be connected to the external power supply, in the
permitted range. The following relationship must be respected between Vppp and Vpp:
Vppa must power on before or at the same time as Vpp in the power up sequence.
Vppa Must be greater than or equal to Vpp.
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The parameters given in Table 30 to Table 34 are derived from tests performed under
ambient temperature and supply voltage conditions summarized in Table 24.

Table 30. Typical and maximum current consumption from Vpp supply at Vpp = 3.6V

All peripherals enabled All peripherals disabled
Symbol | Parameter | Conditions | fycLk Max @ To(" Max @ To(" Unit
Typ Typ
25°C |85°C | 105°C 25°C | 85°C | 105°C

72MHz|61.2| 658 | 67.6 | 68.5 |27.8| 30.3 | 30.7 31.5
64 MHz |54.7| 59.1 | 60.2 | 611 |246| 272 | 276 28.3
48 MHz|41.7| 451 | 46.2 | 472 [19.2] 211 | 214 21.8

External
clock (HSE |32 MHz|28.1| 315 | 325 | 327 [12.9] 14.6 | 148 | 153
bypass)
Supply 24MHz|21.4| 237 | 244 | 252 [100| 114 | 114 | 121
current in 8MHz |74 | 84 | 86 | 94 |36 41 | 44 5.0
Run mode,
executing 1MHz [ 13| 16 | 18 | 26 |08 10 | 12 2.1
from Flash 64 MHz |49.7| 54.4 | 554 | 56.3 |245| 27.2 | 274 | 281
48 MHz|37.9| 422 | 43.0 | 435 |189| 214 | 215 | 216
Internal 32MHz|25.8| 292 | 292 | 300 |127| 142 | 146 | 152
clock (HSI)

24MHz|19.7| 223 | 226 | 232 |67 | 77 | 79 8.5
8MHz | 69| 7.8 | 83 | 88 [35| 40 | 44 5.0
‘o 72 MHz | 60.8 | 66.2(2)| 69.7 | 70.4?) |27.4|31.7®) | 322 | 32.5() mA
64 MHz |54.3| 59.1 | 62.2 | 63.3 [24.3| 283 | 28.7 | 28.8

48 MHz|41.0| 45.6 | 47.3 | 479 |183| 216 | 21.9 221

External
clock (HSE |32 MHz|27.6| 324 | 324 | 329 |123| 150 | 152 | 154
bypass)
Supply 24MHz|20.8| 239 | 243 | 250 | 93| 1.3 | 114 | 120
current in 8MHz | 69| 78 | 87 | 90 |31 | 37 | 42 49
Run mode,
executing 1MHz |09 | 12 | 15 | 23 |04]| 06 | 1.0 1.8
from RAM 64 MHz |49.2| 539 | 552 | 57.4 [239| 278 | 282 | 284
48 MHz|37.3| 40.8 | 41.4 | 441 |182| 210 | 216 | 21.9
Internal
ook (Hsl) |32MHZ|261] 27.6 | 201 | 301 |120| 140 | 145 | 151

24 MHz|19.0| 21.6 | 221 229 (63| 7.2 7.7 8.1
8MHz | 64 | 7.3 7.9 8.4 30| 35 4.0 4.7

3
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Table 37. Switching output I/O current consumption

Symbol Parameter Conditions(" fr;ﬁ:?‘%g"(?g ) Typ Unit
SW.
2 MHz 0.90
4 MHz 0.93
\C/:DD=3-3V 8 MHz 1.16
=0pF
ext

C =CnT + Cext+ Cs 18 MHz 1.60
36 MHz 2.51
48 MHz 2.97
2 MHz 0.93
4 MHz 1.06
Vpp=3.3V 8 MHz 1.47
Coxt = 10 pF 18 MH 226

C=Cint + Cext +Cs z :
36 MHz 3.39
48 MHz 5.99
2 MHz 1.03

1/0 current
'sw consumption Vpp =3.3V 4 MHz 130 mA
Coxt = 22 pF 8 MHz 1.79
C=Cint * Cext *Cs 18 MHz 3.01
36 MHz 5.99
2 MHz 1.10
Vog =33V 4 MHz 1.31
Coxt = 33 pF 8 MHz 2.06
C=Cinr * Cext* Cs 18 MHz 3.47
36 MHz 8.35
2 MHz 1.20
Vog =33V 4 MHz 1.54
Coxt = 47 PF 8 MHz 2.46
C=Cinr * Cexr* Cs 18 MHz 451
36 MHz 9.98
1. CS =5 pF (estimated value).
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3

On-chip peripheral current consumption

The MCU is placed under the following conditions:

all I/O pins are in analog input configuration

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 at 25°C and Vpp = Vppa = 3.3 V.

Table 38. Peripheral current consumption

Typical consumption(!)
Peripheral Unit
Ipp
BusMatrix () 12.6
DMA1 7.6
DMA2 6.1
CRC 2.1
GPIOA 10.0
GPIOB 10.3
GPIOC 22
GPIOD 8.8
GPIOE 3.3
GPIOF 3.0
TSC 55
ADC182 17.3
ADC384 18.8
APB2-Bridge ) 3.6 HAMHz
SYSCFG 7.3
TIM1 40.0
SPI1 8.8
TIM8 36.4
USART1 23.3
TIM15 17.1
TIM16 10.1
TIM17 11.0
APB1-Bridge ) 6.1
TIM2 49.1
TIM3 38.8
TIM4 38.3
DoclD023353 Rev 13 71/148
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6.3.6 Wakeup time from low-power mode
The wakeup times given in Table 39 are measured starting from the wakeup event trigger up
to the first instruction executed by the CPU:
e  For Stop or Sleep mode: the wakeup event is WFE.
e  WKUP1 (PAO) pin is used to wakeup from Standby, Stop and Sleep modes.
All timings are derived from tests performed under ambient temperature and Vpp supply
voltage conditions summarized in Table 24.
Table 39. Low-power mode wakeup timings
Typ @VoD, Vpp = Vppa
Symbol Parameter Conditions Max | Unit
20V | 24V | 27V 3v 33V | 36V
Regulatorin | 44 | 39 | 38 | 37 | 36 | 35 | 45
run mode
Wakeup from
twusTop Stop mode Regulator in
low-power 7.9 6.7 6.1 5.7 5.4 5.2 9 us
mode
(1) | Wakeup from | LSl and
twusTANDBY' " | Standby mode |IWDG OFF 69.2 | 60.3 | 56.4 | 53.7 | 51.7 50 | 100
¢ Wakeup from ) ) gc?ct.lj(
WUSLEEP Sleep mode
cycles
1. Guaranteed by characterization results.
Kys DoclD023353 Rev 13 73/148
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Figure 18. HSI oscillator accuracy characterization results for soldered parts
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MS30985Vv4
Low-speed internal (LSI) RC oscillator
Table 45. LS| oscillator characteristics(!)
Symbol Parameter Min Typ Max Unit
fLsi Frequency 30 40 50 kHz
tsu(l_sn(z) LS| oscillator startup time - - 85 us
IDD(LS|)(2) LSI oscillator power consumption - 0.75 1.2 HA

1.

Vppa = 3.3V, Ty =—40 to 105 °C unless otherwise specified.

2. Guaranteed by design.

DoclD023353 Rev 13
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3. Channels available on PA2, PA6, PB1, PB12.

Table 70. ADC accuracy - limited test conditions, 100-pin packages OIC)

Symbol | Parameter Conditions I\{I;;)n Typ N(st Unit
Fast channel 5.1 Ms - |43.5|#45
Single ended
Total Slow channel 4.8 Ms | - | # |#4.5
ET unadjusted
error Fast channel 5.1 Ms - B3| 3
Differential
Slow channel 4.8 Ms - +3 13
Fast channel 5.1 Ms - # | .5
Single ended
Slow channel 4.8 Ms - H | 2.5
EO Offset error
Fast channel 5.1 Ms - H | 1.5
Differential
Slow channel 4.8 Ms - +# | 1.5
Fast channel 5.1 Ms - +3 4
Single ended
Slow channel 4.8 Ms - |35 #4
EG Gain error LSB
Fast channel 5.1 Ms - | 15|25
Differential
Slow channel 4.8 Ms - 2 | 2.5
ADC clock freq. £72 MHz Fast channel 5.1 Ms - +# | 1.5
Differential | Sampling freq. <5 Msps | Singleended ro 2o T s
ED linearity V =VRggp+ =3.3V
error PPA 2252 ] ] Fast channel 5.1 Ms - H | H
Differential
100-pin package Slow channel 4.8 Ms - + +
Fast channel 5.1 Ms - |H5| 2
Single ended
Integral Slowchannel 4.8 Ms | - |#1.5| 43
EL linearity
error Fast channel 5.1 Ms - # |5
Differential
Slow channel 4.8 Ms - # | 1.5
Fast channel 5.1 Ms | 10.7 | 10.8 -
. Single ended
Effective Slow channel 4.8 Ms | 10.7 |10.8| -
ENOB™) | number of bits
bits Fast channel 5.1 Ms | 11.2 |11.3| -
Differential
Slow channel 4.8 Ms | 11.1 | 11.3 -
Fast channel 5.1 Ms | 66 67 -
Signal-to- Single ended
SINAD® noise and Slow channel 4.8 Ms | 66 | 67 4B
distortion Fast channel 51 Ms | 69 | 70 | -
ratio Differential
Slow channel4.8Ms | 69 | 70 -
108/148 DoclD023353 Rev 13 ‘Yl
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Table 72. ADC accuracy - limited test conditions, 64-pin packages“)(z) (continued)

Symbol | Parameter Conditions '\:I:;)n Typ IV(I?)x Unit
Fast channel 5.1 Ms | 66 | 67 -
Single ended
SNR@ Signal-to- Slow channel 4.8 Ms | 66 | 67 | -
noise ratio | ADC clock freq. < 72 MHz Fast channel 5.1 Ms | 69 | 70 | -
: Differential
Sampling freq < 5 Msps Slow channel 4.8 Ms | 69 | 70 | -
VDDA =33V dB
25°C ) Fastchannel 51 Ms | - | -80 | -80
Single ended
Total 64-pin package Slow channel 4.8 Ms | - | -78 | -77
THD®™) | harmonic
distortion Fast channel 5.1 Ms - -83 | -82
Differential
Slow channel 4.8 Ms - -81 | -80

ADC DC accuracy values are measured after internal calibration.

2. ADC accuracy vs. negative Injection Current: Injecting negative current on any 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 analog pins which may potentially inject negative current.

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

Guaranteed by characterization results.

Value measured with a -0.5 dB full scale 50 kHz sine wave input signal.
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STM32F303xB STM32F303xC

Package information
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Table 84. WLCSP100 — 100L, 4.166 x 4.628 mm 0.4 mm pitch wafer level chip scale
package mechanical data

millimeters inches(!
Symbol
Min Typ Max Typ Min Max

A 0.525 0.555 0.585 0.0207 0.0219 0.0230
A1 - 0.17 - - 0.0067 -
A2 - 0.38 - - 0.0150 -

A3®@ - 0.025 - - 0.0010 -
@ b® 0.22 0.25 0.28 - 0.0098 0.0110

D 4.166 4.201 4.236 - 0.1654 0.1668

E 4.628 4.663 4.698 - 0.1836 0.1850

e - 0.4 - - 0.0157 -
el - 3.6 - - 0.1417 -
e2 - 3.6 - - 0.1417 -

F - 0.3005 - - 0.0118 -

G - 0.5315 - - 0.0209 -

N - 100 - - 3.9370 -
aaa - 0.1 - - 0.0039 -
bbb - 0.1 - - 0.0039 -
cce - 0.1 - - 0.0039 -
ddd - 0.05 - - 0.0020 -
eee - 0.05 - - 0.0020 -

1. Values in inches are converted from mm and rounded to 4 decimal digits.
2. Back side coating.
3. Dimension is measured at the maximum bump diameter parallel to primary datum Z.
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Revision history

Table 88. Document revision history

Date

Revision

Changes

22-Jun-2012

1

Initial release

07-Sep-2012

Modified Features on cover page.

Modified Table 2: STM32F301xx family device features and peripheral
counts

Added clock tree to Section 3.9: Clocks and startup

Added Table 10: STM32F302xB/STM32F302xC 12C implementation
Added Table 11: USART features

Added Table 12: STM32F302xB/STM32F302xC SPI/I2S implementation

Modified Table 13: Capacitive sensing GPIOs available on
STM32F302xB/STM32F302xC devices

Modified Figure 7, Figure 8 and Figure 9: STM32F302xB/STM32F302xC
LQFP100 pinout

Modified Table 16: STM32F302xB/STM32F302xC pin definitions
Modified Figure 11: Power supply scheme

Modified Table 21: Voltage characteristics

Modified Table 22: Current characteristics

Modified Table 25: Operating conditions at power-up / power-down

Added footnote to Table 31: Typical and maximum current consumption
from the VDDA supply

Added footnote to Table 35 and Table 36: Typical current consumption in
Sleep mode, code running from Flash or RAM

Removed table “Switching output I/O current consumption” and table
“Peripheral current consumption”

Added note under Figure 17: Typical application with a 32.768 kHz
crystal

Updated Table 49: HSI oscillator characteristics

Updated Wakeup time from low-power mode and Table 39: Low-power
mode wakeup timings

Updated Table 47: Flash memory characteristics
Updated Table 52: Electrical sensitivities

Updated Table 53: I/O current injection susceptibility
Updated Table 54: I/O static characteristics

Updated Table 55: Output voltage characteristics
Updated Table 57: NRST pin characteristics
Updated Table 63: SPI characteristics

Updated Table 64: 12S characteristics

Corrected LQFP100 in Section 7.2.3: Selecting the product temperature
range

21-Sep-2012

Updated Table 63: SPI characteristics
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Table 88. Document revision history (continued)

Date

Revision

Changes

06-May-2016

13

Updated Table 43: LSE oscillator characteristics (fLSE = 32.768 kHz)

LSEDRV[1:0] bits.

Updated Table 28: Embedded internal reference voltage VRgpNT

internal reference voltage (min and typ values).

Updated Figure 5: STM32F303xB/STM32F303xC LQFP64 pinout

replacing VSS by PF4.

Updated Table 51: ESD absolute maximum ratings ESD CDM at class 3

and 4 including WLCSP100 package information.

Updated Table 13: STM32F303xB/STM32F303xC pin definitions:

— Adding ‘digital power supply’ in the Pin function column at the line
corresponding to K8/28/19 pins.

— Adding VSS digital ground line with WLCSP100 K9 and K10 pins
connected.

— Replacing in VDD line for WLCSP100: ‘A10, B10’ by ‘A9, A10, B10,
B8'.

Updated Figure 21: Five volt tolerant (FT and FTf) I/O input

characteristics - CMOS port.

Updated Table 77: Operational amplifier characteristics high saturation

and low saturation voltages.

Updated Table 13: STM32F303xB/STM32F303xC pin definitions adding

note ‘Fast ADC channel’ for ADCx_IN1..5.

Updated Table 75: DAC characteristics resistive load.

Updated Table 68: ADC characteristics adding CMIR parameter and

modifying tSTAB parameter characteristics.
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