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General-purpose input/outputs (GPIOs)

Each of the GPIO pins can be configured by software as output (push-pull or open-drain), as
input (with or without pull-up or pull-down) or as peripheral alternate function. Most of the
GPIO pins are shared with digital or analog alternate functions. All GPIOs are high current
capable except for analog inputs.

The 1/Os alternate function configuration can be locked if needed following a specific
sequence in order to avoid spurious writing to the 1/Os registers.

Fast I/0 handling allows 1/O toggling up to 36 MHz.

Direct memory access (DMA)

The flexible general-purpose DMA is able to manage memory-to-memory, peripheral-to-
memory and memory-to-peripheral transfers. The DMA controller supports circular buffer
management, avoiding the generation of interrupts when the controller reaches the end of
the buffer.

Each of the 12 DMA channels is connected to dedicated hardware DMA requests, with
software trigger support for each channel. Configuration is done by software and transfer
sizes between source and destination are independent.

The DMA can be used with the main peripherals: SPI, I°C, USART, general-purpose timers,
DAC and ADC.

Interrupts and events

Nested vectored interrupt controller (NVIC)

The STM32F303xB/STM32F303xC devices embed a nested vectored interrupt controller
(NVIC) able to handle up to 66 maskable interrupt channels and 16 priority levels.
The NVIC benefits are the following:

e  Closely coupled NVIC gives low latency interrupt processing

e Interrupt entry vector table address passed directly to the core

e Closely coupled NVIC core interface

e Allows early processing of interrupts

e  Processing of late arriving higher priority interrupts

e  Support for tail chaining

e  Processor state automatically saved

e Interrupt entry restored on interrupt exit with no instruction overhead

The NVIC hardware block provides flexible interrupt management features with minimal
interrupt latency.

DoclD023353 Rev 13 19/148




STM32F303xB STM32F303xC Functional overview
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3.17.2

3.17.3

3

Advanced timers (TIM1, TIM8)

The advanced-control timers (TIM1 and TIM8) can each be seen as a three-phase PWM
multiplexed on six channels. They have complementary PWM outputs with programmable
inserted dead-times. They can also be seen as complete general-purpose timers. The four
independent channels can be used for:

e Input capture
e  Output compare

e PWM generation (edge or center-aligned modes) with full modulation capability (0-
100%)

e  One-pulse mode output

In debug mode, the advanced-control timer counter can be frozen and the PWM outputs
disabled to turn off any power switches driven by these outputs.

Many features are shared with those of the general-purpose TIM timers (described in
Section 3.17.2 using the same architecture, so the advanced-control timers can work
together with the TIM timers via the Timer Link feature for synchronization or event chaining.

General-purpose timers (TIM2, TIM3, TIM4, TIM15, TIM16, TIM17)

There are up to six synchronizable general-purpose timers embedded in the
STM32F303xB/STM32F303xC (see Table 5 for differences). Each general-purpose timer
can be used to generate PWM outputs, or act as a simple time base.

e TIM2, 3, and TIM4
These are full-featured general-purpose timers:
—  TIM2 has a 32-bit auto-reload up/downcounter and 32-bit prescaler
— TIM3 and 4 have 16-bit auto-reload up/downcounters and 16-bit prescalers.

These timers all feature 4 independent channels for input capture/output compare,
PWM or one-pulse mode output. They can work together, or with the other general-
purpose timers via the Timer Link feature for synchronization or event chaining.

The counters can be frozen in debug mode.

All have independent DMA request generation and support quadrature encoders.
e TIM15,16 and 17

These three timers general-purpose timers with mid-range features:

They have 16-bit auto-reload upcounters and 16-bit prescalers.

—  TIM15 has 2 channels and 1 complementary channel

— TIM16 and TIM17 have 1 channel and 1 complementary channel

All channels can be used for input capture/output compare, PWM or one-pulse mode
output.

The timers can work together via the Timer Link feature for synchronization or event
chaining. The timers have independent DMA request generation.

The counters can be frozen in debug mode.

Basic timers (TIM6, TIM7)

These timers are mainly used for DAC trigger generation. They can also be used as a
generic 16-bit time base.
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Pinouts and pin description

Table 12. Legend/abbreviations used in the pinout table

Name Abbreviation Definition
. Unless otherwise specified in brackets below the pin name, the pin function
Pin name . . h
during and after reset is the same as the actual pin name
S Supply pin
Pin type | Input only pin
I/10 Input / output pin
FT 5V tolerant I/O
FTf 5V tolerant I/O, FM+ capable
TTa 3.3 V tolerant I/O directly connected to ADC
1/O structure
TC Standard 3.3V I/O
B Dedicated BOOTO pin
RST Bidirectional reset pin with embedded weak pull-up resistor
Unless otherwise specified by a note, all I/Os are set as floating inputs during
Notes
and after reset
Alterpate Functions selected through GPIOx_AFR registers
functions
Pin
functions i
Addltl.onal Functions directly selected/enabled through peripheral registers
functions

Table 13. STM32F303xB/STM32F303xC pin definitions

Pin number Pin functions
o

o Pin name | o 3
= S < o | (function S o |3
AR RE Rl AN
7] & & & atter E ™| 2 Alternate functions Additional functions
3 e} S‘,’ g reset) o
N -

| (1) | TRACECK, TIM3_CH1, ]
D6 L PE2 Vo | FT TSC_G7_101, EVENTOUT

| (1) | TRACEDO, TIM3_CH2, ]
D7 | 2 PE3 VO | FT 1™ 1s¢ 67 102, EVENTOUT

| (1) | TRACED1, TIM3_CHS3, ]
c8 3 PE4 VO | FT TSC_G7_l103, EVENTOUT

| (1)| TRACED2, TIM3_CH4, )
B9 4 PES Vo | FT TSC_G7_104, EVENTOUT
E7 - - PE6 /0| FT | ()| TRACED3, EVENTOUT WKUP3, RTC_TAMP3
D8 1 1 VeaT S| - |- Backup power supply
‘Yl DoclD023353 Rev 13 35/148
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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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Memory mapping

3

Table 20. STM32F303xB/STM32F303xC memory map, peripheral register boundary

addresses
Bus Boundary address (bs;tz:s) Peripheral
0x5000 0400 - 0x5000 O7FF 1K ADC3 - ADC4
AHBS 0x5000 0000 - 0x5000 03FF 1K ADC1 - ADC2
0x4800 1800 - Ox4FFF FFFF ~132 M |Reserved
0x4800 1400 - 0x4800 17FF 1K GPIOF
0x4800 1000 - 0x4800 13FF 1K GPIOE
0x4800 0CO00 - 0x4800 OFFF 1K GPIOD
AHB2 0x4800 0800 - 0x4800 OBFF 1K GPIOC
0x4800 0400 - 0x4800 O7FF 1K GPIOB
0x4800 0000 - 0x4800 03FF 1K GPIOA
0x4002 4400 - Ox47FF FFFF ~128 M | Reserved
0x4002 4000 - 0x4002 43FF 1K TSC
0x4002 3400 - 0x4002 3FFF 3K Reserved
0x4002 3000 - 0x4002 33FF 1K CRC
0x4002 2400 - 0x4002 2FFF 3K Reserved
0x4002 2000 - 0x4002 23FF 1K Flash interface
ARB1 0x4002 1400 - 0x4002 1FFF 3K Reserved
0x4002 1000 - 0x4002 13FF 1K RCC
0x4002 0800 - 0x4002 OFFF 2K Reserved
0x4002 0400 - 0x4002 O7FF 1K DMA2
0x4002 0000 - 0x4002 03FF 1K DMA1
0x4001 8000 - 0x4001 FFFF 32K Reserved
0x4001 4C00 - 0x4001 7FFF 13K Reserved
0x4001 4800 - 0x4001 4BFF 1K TIM17
0x4001 4400 - 0x4001 47FF 1K TIM16
0x4001 4000 - 0x4001 43FF 1K TIM15
0x4001 3C00 - 0x4001 3FFF 1K Reserved
0x4001 3800 - 0x4001 3BFF 1K USART1
APB2 0x4001 3400 - 0x4001 37FF 1K TIM8
0x4001 3000 - 0x4001 33FF 1K SPI1
0x4001 2C00 - 0x4001 2FFF 1K TIM1
0x4001 0800 - 0x4001 2BFF 9K Reserved
0x4001 0400 - 0x4001 O7FF 1K EXTI
0x4001 0000 - 0x4001 O3FF 1K SYSCFG + COMP + OPAMP
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6.1

6.1.1

6.1.2

6.1.3

6.1.4

6.1.5

Electrical characteristics

Parameter conditions

Unless otherwise specified, all voltages are referenced to Vgg.

Minimum and maximum values

Unless otherwise specified, the minimum and maximum values are guaranteed in the worst
conditions of ambient temperature, supply voltage and frequencies by tests in production on
100% of the devices with an ambient temperature at Ty = 25 °C and Tp = Tymax (given by
the selected temperature range).

Data based on characterization results, design simulation and/or technology characteristics
are indicated in the table footnotes. Based on characterization, the minimum and maximum
values refer to sample tests and represent the mean value plus or minus three times the
standard deviation (meanz30).

Typical values

Unless otherwise specified, typical data are based on Tp =25 °C, Vpp = Vppa = 3.3 V. They
are given only as design guidelines and are not tested.

Typical ADC accuracy values are determined by characterization of a batch of samples from
a standard diffusion lot over the full temperature range, where 95% of the devices have an
error less than or equal to the value indicated (mean+20).

Typical curves

Unless otherwise specified, all typical curves are given only as design guidelines and are
not tested.

Loading capacitor

The loading conditions used for pin parameter measurement are shown in Figure 9.

Pin input voltage

The input voltage measurement on a pin of the device is described in Figure 10.

Figure 9. Pin loading conditions Figure 10. Pin input voltage

C =50 pF

MCU pin MCU pin

.||4|

MS19210V1 MS19211V1

3
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Electrical characteristics
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Table 27. Programmable voltage detector characteristics

Symbol Parameter Conditions Min(") Typ Max(? | Unit
Rising edge 21 218 2.26
VPVDO PVD threshold 0
Falling edge 2 2.08 2.16
Rising edge 219 2.28 2.37
VPVD1 PVD threshold 1
Falling edge 2.09 2.18 2.27
Rising edge 2.28 2.38 2.48
VPVD2 PVD threshold 2
Falling edge 218 2.28 2.38
Rising edge 2.38 2.48 2.58
VPVD3 PVD threshold 3
Falling edge 2.28 2.38 2.48 v
Rising edge 247 2.58 2.69
VPVD4 PVD threshold 4
Falling edge 2.37 2.48 2.59
Rising edge 2.57 2.68 2.79
Vpyps PVD threshold 5
Falling edge 247 2.58 2.69
Rising edge 2.66 2.78 29
VPVDG PVD threshold 6
Falling edge 2.56 2.68 2.8
Rising edge 2.76 2.88 3
VPVD7 PVD threshold 7
Falling edge 2.66 2.78 29
Vpyphyst? | PVD hysteresis - 100 - mV
Ipp(pvD) | VD current - | 015 | 026 | pA
consumption
1. Guaranteed by characterization results.
2. Guaranteed by design.
DoclD023353 Rev 13 61/148
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Figure 23. /0 AC characteristics definition

90% 10%

| 1
EXTERNAL t(10)jout ~—€E———» > to)pout |
OUTPUT I I
ON 50pF - T g

Maximum frequency is achieved if (t, + t;) < 2/3)T and if the duty cycle is (45-55%)
when loaded by 50pF

ai14131c

6.3.15 NRST pin characteristics

The NRST pin input driver uses CMOS technology. It is connected to a permanent pull-up
resistor, Rpy (see Table 54).

Unless otherwise specified, the parameters given in Table 57 are derived from tests
performed under ambient temperature and Vpp supply voltage conditions summarized in

Table 24.
Table 57. NRST pin characteristics
Symbol Parameter Conditions Min Typ Max Unit
ViLnrsT)" [NRST Input low level voltage - - - Odf”(\)/;z?f
\
VlH(NRST)(1) NRST Input high level voltage - Oggsg\é%w - -
Vhys(NrsT) | NRST Schmitt trigger voltage hysteresis - - 200 - mV
Rpy Weak pull-up equivalent resistor(®) Vin=Vss 25 40 55 kQ
VenrsT) " | NRST Input filtered pulse - - - 100" | ns
VNF(NRST)(1) NRST Input not filtered pulse - 500(1) - - ns

1. Guaranteed by design.

2. The pull-up is designed with a true resistance in series with a switchable PMOS. This PMOS contribution to the series
resistance must be minimum (~10% order).

3
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Electrical characteristics
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Table 64. IS characteristics(!

Symbol Parameter Conditions Min Max Unit
Master data: 16 bits
: ’ 1.496 1.503
1/ICK IS clock frequency audio freq=48 kHz MHz
(e Slave 0 12.288
trck) IS clock rise and fall Capacitive load ) 8
tf(CK) time CL =30 pF
tw(CKH) 1S clock high time Master fpc k= 36 MHz, 331 -
5 audio frequency =
tw(ckL) IS clock low time 48 kHz 332 -
ns
tyws) WS valid time Master mode 4 -
thws) WS hold time Master mode 4 -
tsuws) WS setup time Slave mode 4 -
thws) WS hold time Slave mode 0 -
2 .
Duty Cycle IS slave input clock Slave mode 30 70 %
duty cycle
tsu(sb_MR) Data input setup time Master receiver 9 -
tsu(sb_sR) Data input setup time Slave receiver 2 -
thsb MR Master receiver 0 -
(SD_MR) Data input hold time
th(sp_sR) Slave receiver 0 -
I Slave transmitter
tysp_sT) Data output valid time (after enable edge) - 29 s
. Slave transmitter
th(SD_ST) Data output hold time (after enable edge) 12 -
I Master transmitter
tysp_mT) Data output valid time (after enable edge) - 3
. Master transmitter
thsp_mT) Data output hold time (after enable edge) 2 -
1. Guaranteed by characterization results.
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USB characteristics

Table 65. USB startup time

Symbol Parameter Max Unit
tstarTupt" USB transceiver startup time 1 us
1. Guaranteed by design.
Table 66. USB DC electrical characteristics
Symbol Parameter Conditions Min.(V | Max.(" | Unit
Input levels
Vpp | USB operating voltage® - 3.0 3.6 \Y,
oi® | Differential input sensitivity I(USB_DP, USB_DM) 0.2 -
VCM(4) Differential common mode range Includes Vp, range 0.8 2.5 \Y
Vee® | Single ended receiver threshold - 1.3 2.0
Output levels
VoL | Static output level low R, of 1.5 kQto 3.6 V() - 0.3
Voy | Static output level high R, of 15 kQto Vgg® 2.8 3.6 v

All the voltages are measured from the local ground potential.

To be compliant with the USB 2.0 full-speed electrical specification, the USB_DP (D+) pin should be pulled
up with a 1.5 kQresistor to a 3.0-t0-3.6 V voltage range.
3. The STM32F303xB/STM32F303xC USB functionality is ensured down to 2.7 V but not the full USB
electrical characteristics which are degraded in the 2.7-t0-3.0 V Vpp voltage range.
Guaranteed by design.
R is the load connected on the USB drivers.
Figure 31. USB timings: definition of data signal rise and fall time
Cross over
points
Differential
data lines / \
)
VCRs -------4
)
Vss '

tr P—

ai14137b
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Figure 32. ADC typical current consumption on VDDA pin

1000
900 A
800 \
700 \

\ e Single-ended mode

600 == Differential mode
500 \

400 \

300 \

ADC current consumption (pA)

200
100
0 T T T 1
5 1 0.2
Clock frequency (MSPS) MS36607VA
Figure 33. ADC typical current consumption on VREF+ pin
200
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\ = Single-ended mode
160 . )
\ === Differential mode

120 \

100 o\
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o0 AN
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ADC current consumption (MA)

0 . . .
5 1 0.2
Clock frequency (MSPS)
MS36606V1
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Table 71. ADC accuracy, 100-pin packages (1)

Symbol | Parameter Conditions Min 4 | Max® | Unit
Single Fast channel 5.1 Ms - 6.5
Total Ended Slow channel 4.8 Ms - 16.5
ET unadjusted
error Fast channel 5.1 Ms - 4
Differential
Slow channel 4.8 Ms - 4
Single Fast channel 5.1 Ms - 13
Ended Slow channel 4.8 Ms - 43
EO Offset error
Fast channel 5.1 Ms - 12
Differential
Slow channel 4.8 Ms - 12
Single Fast channel 5.1 Ms - 6
Ended Slow channel 4.8 Ms - 16

EG Gain error LSB

- £
ADC clock freq. < 72 MHz, | Differential Fast channel 5.1 Ms 3
Sampling freq. < 5 Msps Slow channel 4.8 Ms - 3
2V <Vppa, VRer+<3.6 V Single Fast channel 5.1 Ms - .5
Differential 100-pin package Ended | slowchannel48Ms | - | #.5
ED linearity
error Fast channel 5.1 Ms - 1.5
Differential
Slow channel 4.8 Ms - 1.5
Single Fast channel 5.1 Ms - 2
Integral Ended Slow channel 4.8 Ms - 3
EL linearity
error Fast channel 5.1 Ms - 2
Differential
Slow channel 4.8 Ms - 2
Single Fast channel 5.1 Ms 10.4 -
enog | Effective Ended | Slow channel 4.8 Ms | 10.2 -
(5) number of bits
bits Fast channel 5.1 Ms | 10.8 -
Differential

Slow channel 4.8 Ms 10.8 -

3
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Electrical characteristics

Table 71. ADC accuracy, 100-pin packages(1)(2)(3) (continued)

Symbol | Parameter Conditions Min 4 | Max® | Unit
Single Fast channel 5.1 Ms 64 -
Signal-to- Ended
SINAD | noise and nde Slow channel 4.8 Ms | 63 -
©®) distortion Fast channel 5.1 Ms | 67 -
ratio Differential
Slow channel 4.8 Ms 67 -
ADC clock freq. < 72 MHz, Single Fast channel 5.1 Ms 64 -
SNR(5) Signa|_to_ Samp“ng freq_ <5 Msps‘ Ended Slow channel 4.8 Ms 64 - 4B
noise ratio | 2V <Vppa, Vrer+ < 3.6 V . Fast channel 5.1 Ms 67 -
_Di Differential
100-pin package Slow channel 4.8 Ms | 67 -
Single Fast channel 5.1 Ms - -74
Total Ended Slow channel 4.8 Ms - 74
THD®) | harmonic
distortion Fast channel 5.1 Ms - -78
Differential
Slow channel 4.8 Ms - -76

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 @and Zlinyeiny in Section 6.3.14 does not affect the ADC
accuracy.

3. Better performance may be achieved in restricted Vppp, frequency and temperature ranges.

Guaranteed by characterization results.

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

3

DoclD023353 Rev 13

111/148




Electrical characteristics

STM32F303xB STM32F303xC

Table 73. ADC accuracy, 64-pin packages(1)(2)(3)

Symbol | Parameter Conditions Min(4) N(If)x Unit
Fast channel 5.1 Ms - 6.5
Single ended
Total Slow channel 4.8 Ms - +6.5
ET unadjusted
error ) ) Fast channel 5.1 Ms - 4
Differential
Slow channel 4.8 Ms - 4.5
Fast channel 5.1 Ms - +3
Single ended
Slow channel 4.8 Ms - +3
EO Offset error
Fast channel 5.1 Ms - 2.5
Differential
Slow channel 4.8 Ms - 2.5
Fast channel 5.1 Ms - 6
Single ended
Slow channel 4.8 Ms - 6
EG Gain error LSB
Fast channel 5.1 Ms - +3.5
Differential
Slow channel 4.8 Ms - +4
Fast channel 5.1 Ms - +1.5
) ) ADC clock freq. <72 MHz, | Single ended
. :Z)lfferentlal Sampling freq. < 5 Msps Slow channel 4.8 Ms - +1.5
inearity
error 20V <Vppp<36V ] ) Fast channel 5.1 Ms - 1.5
64-pin package Differential
Slow channel 4.8 Ms - 1.5
Fast channel 5.1 Ms - +3
Single ended
Integral Slow channel 4.8 Ms - +3.5
EL linearity - - EAM 5
ast channel 5. S - +
error Differential
Slow channel 4.8 Ms - 2.5
Fast channel 5.1 Ms 104 -
. Single ended
enop | Effective Slow channel 4.8 Ms | 10.4 -
(5) number of bits
bits Fast channel 5.1 Ms | 10.8 -
Differential
Slow channel 4.8 Ms 10.8 -
Fast channel 5.1 Ms 64 -
Signal-to- Single ended
SINAD | noise and Slow channel 4.8 Ms 63 - 4B
5 . .
© distortion Fast channel 5.1 Ms 67 -
ratio Differential
Slow channel 4.8 Ms 67 -
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Figure 34. ADC accuracy characteristics

VREF+ VDDA .
[1LSB IDEAL =~ on (or —5gg- depending on package)
——
8095 —b = = — e e e e e e e e ' E_G_' (1) Example of anactu al transfer curve
! (2) The ideal transfercurve
4094 ! (3) End point correlation line
4093 | :
: ET = Total unadjusted Error: maximum deviation
! between the actual and the ideal transfer curves.
7 ' Eo = Offset Error: deviation between the first actual
: transition and the last actual one.
6 1 ! EG = Gain Error: deviation between the last ideal
5 - ' transition and the last actual one.
4 : Ep = Differential Linearity Error: maximum deviation
' between actual steps and the ideal one.
3+ : EL = Integral Linearity Error: maximum deviation
2 \ between any actual transition and the end-point
14 ' correlation line.
| | N Y Y -
0 T T T T T T T T T 1 T
1 2 3 4 5 6 7 4093 4094 4095 4096
Vssa VDDA
ai14395e
Figure 35. Typical connection diagram using the ADC
VDD
VT Sample and hold ADC
converter
0.6V
1
RAN( AINX WC 12-bit
converter
\%s IL+1pA
Cparasitic 06V == CADC
MS19881V3
Refer to Table 68 for the values of Ryn.
2. C iic represents the capacitance of the PCB (dependent on soldering and PCB layout quality) plus the
parasitic '~ i . .
pad capacitance (roughly 7 pF). A high Cpapasitic value will downgrade conversion accuracy. To remedy
this, fopc should be reduced.
General PCB design guidelines
Power supply decoupling should be performed as shown in Figure 11. The 10 nF capacitor
should be ceramic (good quality) and it should be placed as close as possible to the chip.
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6.3.23 Vgat monitoring characteristics

Table 80. Vgt monitoring characteristics

Symbol Parameter Min Typ Max Unit
R Resistor bridge for Vgar - 50 - KQ
Q Ratio on Vgar measurement - 2 -
Er() Erroron Q -1 - +1 %
ADC sampling time when reading the Vgat
T (1(2) 2.2 - - s
S_vbat 1mV accuracy H

1. Guaranteed by design.

2. Shortest sampling time can be determined in the application by multiple iterations.

3
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Device marking

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

Figure 41. LQFP100 — 14 x 14 mm, low-profile quad flat package top view example

Product identification'"

Nr—STM32F303
\ VCTh R <+<——1 1 Revisioncode
Date code
Y (WW

Ly7 0
'/ indentifier

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.

MSv36501V2

3
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Device marking

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

Figure 47. LQFP48 - 7 x 7 mm, low-profile quad flat package top view example

Product
identification (") » STM32F303
> CCTh
Date code
Y WW
Pin 1 L
identification\\' m | Revision code
MS36605V/1

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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Example 2: High-temperature application

Using the same rules, it is possible to address applications that run at high ambient

temperatures with a low dissipation, as long as junction temperature T ; remains within the

specified range.

Assuming the following application conditions:

Maximum ambient temperature Tpyax = 115 °C (measured according to JESD51-2),
Ipbmax = 20 mA, Vpp = 3.5V, maximum 9 I/Os used at the same time in output at low

level with g =8 mA, Vo =04V

PiNTmax =20 mA x 3.5 V=70 mW

Plomax =9 * 8 mA x 0.4V =28.8 mW

This gives: PiNTmax = 70 mW and P gmax = 28.8 mW:
Pbmax = 70 +28.8 = 98.8 mW

Thus: Pppax = 98.8 mW

Using the values obtained in Table 86 T ). is calculated as follows:
—  For LQFP100, 41°C/W
Tymax = 115 °C + (41°C/W x 98.8 mW) = 115 °C + 4.05 °C = 119.05 °C

This is within the range of the suffix 7 version parts (—40 < T; < 125 °C).

In this case, parts must be ordered at least with the temperature range suffix 7 (see
Section 8: Ordering information).

DoclD023353 Rev 13

3




STM32F303xB STM32F303xC

Ordering information

8 Ordering information

Table 87. Ordering information scheme

Example: STM32

Device family
STM32 = ARM-based 32-bit microcontroller

Product type

F

F = general-purpose

Device subfamily

303

303 = STM32F303xx

Pin count

R

C =48 pins
R = 64 pins
V =100 pins

Flash memory size

B T 6 xxx

B = 128 Kbytes of Flash memory
C = 256 Kbytes of Flash memory

Package

T=LQFP
Y = WLCSP

Temperature range

6 = Industrial temperature range, —40 to 85 °C
7 = Industrial temperature range, —40 to 105 °C

Options

XXX = programmed parts
TR = tape and reel

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