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Functional overview STM32F303xD STM32F303xE
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Figure 3. Infrared transmitter
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Touch sensing controller (TSC)

The STM32F303xD/E devices provide a simple solution for adding capacitive sensing
functionality to any application. These devices offer up to 24 capacitive sensing channels
distributed over 8 analog I/O groups.

Capacitive sensing technology is able to detect the presence of a finger near a sensor which
is protected from direct touch by a dielectric (glass, plastic, etc.). The capacitive variation
introduced by the finger (or any conductive object) is measured using a proven
implementation based on a surface charge transfer acquisition principle. It consists of
charging the sensor capacitance and then transferring a part of the accumulated charges
into a sampling capacitor until the voltage across this capacitor has reached a specific
threshold. To limit the CPU bandwidth usage this acquisition is directly managed by the
hardware touch sensing controller and only requires few external components to operate.

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 10. Capacitive sensing GPIOs available on STM32F303xD/E devices

Group Capa_citive sensing Pin .| Group Capa_citive sensing Pin
signal name name signal name name
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

3
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Pinout and pin description STM32F303xD STM32F303xE

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
FT 5V tolerant I/O
FTf 5V tolerant I/0, 12C FM+ option
TTa 3.3 V tolerant I/10
I/O structure TC Standard 3.3V I/O
B Dedicated to BOOTO pin
RST Bi-directional 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
AIterpate Functions selected through GPIOx_AFR registers
functions
Pin
functions iti
Addltl'onal Functions directly selected/enabled through peripheral registers
functions
40173 DoclD026415 Rev 5 Kys




STM32F303xD STM32F303xE

Pinout and pin description

Table 13. STM32F303xD/E pin definitions (continued)

Pin number

(4]
S
. ()] =]
s|gl8 |28 |3 Pin name S| 5|8 . " .
© 2|z |&|= (function after 1 E |3 Alternate functions Additional functions
o o o 0 | o reset) T n | Z
Slcg| @ | 9 |ag o
| S ; | -
- - - - 49 |PF11 /o |FT | |EVENTOUT, TIM20_ETR |-
| ) (1) | EVENTOUT, TIM20_CH1, |
50 |PF12 110 |FT FMC_AG
e - |51 |vss - - - -
- - - - |52 |VvDD - M - -
| ) (1) | EVENTOUT, TIM20_CH2, |_
53 |PF13 110 |FT FMC_A7
| ) (1) | EVENTOUT, TIM20_CH3, |
54 | PF14 110 |FT FMC_A8
L ] (1) |EVENTOUT, TIM20_CH4, |
55 |PF15 /0 |FT FMC_A9
| ) (1) |EVENTOUT, )
56 |PGO Vo |FT TIM20_CH1N, FMC_A10
| ) (1) |EVENTOUT, )
57 |PG1 Vo | FT TIM20_CH2N, FMC_A11
- |38 |M7 |F8 |58 |PE7 /0 |TTa | EK/AENE(ZUT’ TIM1_ETR, ADC3_IN13
) (1) |EVENTOUT, TIM1_CH1N, [ADC34_INS,
39 |L7 |E6 |59 |PES I/0 |TTa FMC. D5 COMPA INM
- |40 [M8 |- 60 |PE9 /o |[TTa | E&ENB%’UT’ TIM1_CH1, ADC3_IN2(®)
- - - - |61 |VvsSs - M- -
- - - - |62 |VDD - M - -
- |41 |L8 |- |63 |PE10 /o |TTa | E&(E:NE?UT’T'W—CHZN’ ADC3_IN14
) (1) |EVENTOUT, TIM1_CH2,
42 |M9 |H5 |64 |PE11 I/0 |TTa SPI4_NSS, FMC_ D8 ADC3_IN15
) (1) |EVENTOUT, TIM1_CH3N,
43 (L9 |G5 |65 |PE12 I/0 |TTa SPI4_SCK, FMC. D9 ADC3_IN16
- |44 |M10|- |66 |PE13 o |TTa | |EVENTOUT, TIM1_CHS, ADC3_IN3(®)

SPI4_MISO, FMC_D10

3
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Pinout and pin description

STM32F303xD STM32F303xE

Table 13. STM32F303xD/E pin definitions (continued)

Pin number
2
. Q =]
|88 |8 |3 |gimname | 25| g . i .
© 2| % | ¥ | I |(functionafter | = 2|35 Alternate functions Additional functions
a5 | e | & S|l 9 | 2
| o 7 & reset) &
Slcg| @ | 9 |ag o
| S ; | -
EVENTOUT, TIM1_CH4,
- |45 [M11 |- 67 |PE14 /0 |[TTa | |SPI4_MOSI, TIM1_BKIN2, | ADC4 IN1()
FMC_D11
) ) (1) | EVENTOUT, TIM1_BKIN, 3)
46 |M12 68 |PE15 I/0 |TTa USART3_RX, FMC. D12 ADC4_IN2
COMP5_INM,
29 |47 |L10 |K4 |69 |PB10 /0 |TTa |- L'QAA?FETC;'?XTSE?/—;JTN&T OPAMP3_VINM,
- OPAMP4_VINM
ADC12_IN14,
30 |48 |L11 |K3 |70 |PB11 /0 |TTa |- L@fﬁ%ﬁ?&?ﬁ%ﬂ% COMP6_INP,
0 OPAMP4_VINP
K1,
31 |49 |F12 |J1, |71 |VSS s |- - - -
K2
32 |50 |G12 |J5 |72 |VvDD s |- - - -
TSC_G6_102,
I2C2_SMBAL, ADC4_IN3®),
33 |51 |L12 |J4 |73 |PB12 110 |TTa |®) |SPI2_NSS/I12S2_WS, COMP3_INM,
TIM1_BKIN, USART3_CK, | OPAMP4_VOUT
EVENTOUT
TSC_G6_103, @)
SPI2_SCK/I2S2_CK, ’éto)fﬂsp—;"'ﬁ\lp’
34 |52 |K12 |J3 |74 |PB13 /0 |TTa |- |TIM1_CH1N, —
OPAMP3_VINP,
USART3_CTS, OPAMP4_VINP
EVENTOUT -
TIM15_CH1,
TSC_G6_104
ST ADC4_IN4(3),
35 |53 [K11 [J2 |75 |PB14 o |TTa |- |SPI2_MISOM2S2ext SD, |oyps NP,
TIM1_CH2N, OPAMP2_VINP
USART3_RTS, -
EVENTOUT
RTC_REFIN, TIM15_CH2,
TIM15_CH1N, 3)
36 |54 |K10 |H4 |76 |PB15 /O |TTa |- |TIM1_CH3N, é[o)%:ﬁéNﬁuM’
SPI2_MOSI/12S2_SD, -
EVENTOUT
) ) (1) |EVENTOUT, ADC4_IN12,
55 K9 77 |PD8 Vo | TTa USART3_TX, FMC_D13 |OPAMP4_VINM

46/173
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Pinout and pin description STM32F303xD STM32F303xE

Table 13. STM32F303xD/E pin definitions (continued)

Pin number

(]
P
. [ =]
<28 |8 |% Pin name S| S |8 , - ,
© | 2| = = | ¥ | (function after | = 2|35 Alternate functions Additional functions
o |5 g b o £ v |2
T (0} n & reset) &
Slcg| @ | 9 |ag o
-l S ; -l -
TIM16_CH1, TIM4_CHS3,
TSC_SYNC, I2C1_SCL,
USART3_RX,
61 |95 |A3 |D5 |139 |PB8 VO IFTf |- | COMP1 OUT. CANRX, |-
TIM8_CH2, TIM1_BKIN,
EVENTOUT
TIM17_CH1, TIM4_CH4,
12C1_SDA, IR-OUT,
62 |96 |B3 |C6 |140 |PB9 I/O |FTf |- |USART3_TX, -
COMP2_OUT, CAN_TX,
TIM8_CH3, EVENTOUT
EVENTOUT, TIM4_ETR,
- |97 |C3 |B7 |141 |PEO o |FT |™M | TIM16_CH1, TIM20_ETR, |-
USART1_TX, FMC_NBLO
EVENTOUT, TIM17_CHf1,
- |98 |A2 |A8 |142 |PE1 7o [FT [ |TIM20_CH4, -
USART1_RX, FMC_NBL1
63 |99 |E3 |C7 |143 |VSS S - |- |- -
A9,
A10
64 100 |C4 |n, . |144 | VDD S - |- |- -
B8

52/173 DoclD026415 Rev 5

Function availability depends on the chosen device.

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)

After 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.

Fast ADC channel.

The VREF+ functionality is not available on the 64-pin package. In this package, the VREF+ is internally connected to
VDDA.

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

3




Memory mapping STM32F303xD STM32F303xE

Table 15. Memory map, peripheral register boundary addresses (continued)

Bus Boundary address (bs;tz:s) Peripheral
- 0x4001 8000 - 0x4001 FFFF 32K Reserved
0x4001 5400 - 0x4001 7FFF 11K Reserved
0x4001 5000 - 0x4001 53FF 1K TIM20
0x4001 4C00 - 0x4001 4FFF 1K Reserved
0x4001 4800 - 0x4001 4BFF 1K TIM17
0x4001 4400 - 0x4001 47FF 1K TIM16
0x4001 4000 - 0x4001 43FF 1K TIM15
0x4001 3C00 - 0x4001 3FFF 1K SPI4
0x4001 3800 - 0x4001 3BFF 1K USART1
0x4001 3400 - 0x4001 37FF 1K TIM8
0x4001 3000 - 0x4001 33FF 1K SPI1
0x4001 2C00 - 0x4001 2FFF 1K TIM1
0x4001 0800 - 0x4001 2BFF 9K Reserved
APB2 0x4001 0400 - 0x4001 O7FF 1K EXTI
0x4001 0000 - 0x4001 03FF 1K SYSCFG + COMP + OPAMP
- 0x4000 7C00 - 0x4000 FFFF 32K Reserved
66/173 DoclD026415 Rev 5 m




Electrical characteristics STM32F303xD STM32F303xE

Table 28. Typical and maximum Vppa consumption in Stop and Standby modes

Typ @Vpp (Vpp = Vppa) Max(")
Symbol |Parameter Conditions Ta= | Ta=| Ta= Unit
20V|24V|(2.7V|3.0V|3.3V|3.6V 25°C | 85 °C |105 °C
Supply (Z) Regulator in run/low-
current in — |power mode, all 1.7211.85(1.97|12.10|2.25(2.41| 10.7 1 12
o )
Stop mode UE) oscillators OFF
Supply Q |ILSIONand IWDG ON | 2.08 |2.26 | 2.43|2.61|2.82 | 3.05 - - -
currentin | @
Standby | &|LSIOFFandWDG 14 6414 73| 185(1.908|213|229| 36 | 4 | 6
mode o |OFF
| => HA
DDA Supply - Regulator in run/low-
current in 9 power mode, all 1.00(1.02(1.05{1.10|1.16 | 1.24| - - -
Stop mode | @ |oscillators OFF
Supply EJ_LSI ON and IWDG ON [1.36|1.43|1.51|1.61(1.74|1.88 - - -
currentin | 2
Standby | g |LSIOFFand WDG 1 0a 1690 (093|098 [1.05]1.12| - | - ;
mode >D OFF
1. Data based on characterization results, not tested in production.
Table 29. Typical and maximum current consumption from Vgt supply
Max
Typ @Vear - @)
Para | Conditions @Vpar=3.6V .
Symbol 1) Unit
meter Ta= |Ta=| Tas=
1.65V| 1.8V | 2V | 24V | 2.7V | 3V | 3.3V | 3.6V 25°C | 85°C | 105°C
LSE & RTC
ON; “Xtal
mode” lower
driving 0.48 | 0.50 |0.52| 0.58 | 0.65|0.72| 080|090 | 11 | 1.5 | 20
capability;
LSEDRV[1:
Backup 0] ='00"
domain
Ibb_veaT supply |LSE &RTC HA
current | ON; “Xtal
mode”
z'gher 0.83 | 0.86 [0.90| 0.98 [ 1.03 |1.10{1.20 [ 1.30 | 1.5 | 2.2 | 29
riving
capability;
LSEDRV[1:
0]="11'

1. Crystal used: Abracon ABS07-120-32.768 kHz-T with a CL of 6 pF for typical values.
2. Data based on characterization results, not tested in production.

3
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Electrical characteristics STM32F303xD STM32F303xE

Table 33. Peripheral current consumption (continued)

Typical consumption“)
Peripheral Unit

lop
APB1-Bridge ) 6.7
TIM2 39.2
TIM3 30.8
TIM4 31.3
TIM6 4.3
TIM7 4.3
WWDG 1.3
SPI2 33.6
SPI3 33.9
USART2 39.3

USART3 39.3 HAMHz
UART4 29.8
UART5 27.0
12C1 6.7
12C2 6.4
USB 14.7
CAN 25.6
PWR 3.7
DAC 221
12C3 6.8

1. The power consumption of the analog part (Ippa) of peripherals such as ADC, DAC, Comparators, OpAmp
is not included. Refer to the tables of characteristics in the subsequent sections.

BusMatrix is automatically active when at least one master is ON (CPU, DMA1 or DMA2).

3. The APBXx bridge is automatically active when at least one peripheral is ON on the same bus.

3
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Electrical characteristics

Figure 17. Typical application with an 8 MHz crystal

Resonator with integrated
capamtors

I OSC_IN
I I: Bias
: 8 MHz controlled
i * resonator

Re gain

Rexr (1 I'|‘|osc ouT

| : fHSE

MS19876V1

1. Rgxr value depends on the crystal characteristics.

Low-speed external clock generated from a crystal/ceramic resonator

The low-speed external (LSE) clock can be supplied with a 32.768 kHz 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 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. LSE oscillator characteristics (f_gg = 32.768 kHz)

Symbol

Parameter

Conditions(?) Min® | Typ

Max(?)

Unit

LSE current consumption

LSEDRV[1:0]=00
lower driving capability

0.5

0.9

LSEDRV[1:0]=01
medium low driving capability

MA

LSEDRV[1:0]=10
medium high driving capability

1.3

LSEDRV[1:0]=11
higher driving capability

1.6

Im

Oscillator
transconductance

LSEDRV[1:0]=00
lower driving capability

LSEDRV[1:0]=01
medium low driving capability

WA

LSEDRV[1:0]=10
medium high driving capability

15

LSEDRV[1:0]=11
higher driving capability

25

tsu(Lse)

) T Startup time

Vpp is stabilized

2

S

1. Refer to the note and caution paragraphs below the table, and to the application note AN2867 “Oscillator design guide for
ST microcontrollers”.

2. Guaranteed by design, not tested in production.

tsu( (SE)

reache

S74

is the startup time measured from the moment it is enabled (by software) to a stabilized 32.768 kHz oscillation is
This value is measured for a standard crystal and it can vary significantly with the crystal manufacturer.

DoclD026415 Rev 5
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Table 53. Synchronous multiplexed NOR/PSRAM read timings“) (continued)

Symbol Parameter Min Max Unit
td(CLKL—AD|V) FMC_CLK low to FMC_AD[150] invalid 0 -
t FMC_A/D[15:0] valid data before 4
SUADV-CLKH) | FMC_CLK high i
¢ FMC_A/D[15:0] valid data after 6 ns
h(CLKH-ADV) | FMC_CLK high )
tsu(NWAIT—CLKH) FMC_NWA'T valid before FMC_CLK hlgh 3 -
thcLkH-nwam) | FMC_NWAIT valid after FMC_CLK high 4 -
1. Based on characterization, not tested in production.
Figure 25. Synchronous multiplexed PSRAM write timings
W(CLK) 'e——>le——» tw(CLK) . BUSTURN =0
.- .‘: | 1 : 1 1 ’
FMC CLK o % [ \I 4 \_/_\ \ .
1 1 1 1
1 1 »l
' ! Ddfta latency 0 " : E E
1% 1d(CLKL-NExL) ! tdI(CLKIH NExH)»>™—— [+
)
1
FMC_NEx : : : o : /
d(CLKL- N%*wa KL-NADVH) 1 L |
] 1 | | 1 1
FMC_NADV I / : Lo I —
1
, d(CL:KL-AV) : 14(CLKH-AIV)-»!
FMC_A[25:16] ! : ! : I I
i (CL.KL NWEL ! td(GLKH LNWEH) *
1 1 1 1
FMC_NWE E [ : E I E E ]
1
E CLK!_ -ADIV) > H(CLKL-Data)y >+ ! !
1 1 1
d(CLKL-ADV/ >+ ! tol(cu L-Datajpti<- | | :
) 1 L y N !
FMC_AD[15:0] _:_( AD[15:0] ] [ D1 y( D2 X !
1 1 1 | 1 1
FMC_NWAIT : : I N !
— U 1 | |
(WAITCFG = Ob, ! A ! j o o\
WAITPOL + 0b) E E tsu(NWAITV-CLKH)> th(CLKH-NWAITY) |
1 1 1 1
| | I td(CLKH-NBLH) ™ -
1 1 1
FMC_NBL | | \ : - -,
MS32758V1
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Electrical characteristics

STM32F303xD STM32F303xE

Table 55. Synchronous non-multiplexed NOR/PSRAM read timings“) (continued)

Symbol Parameter Min Max Unit
t FMC_D[15:0] valid data after FMC_CLK 5 )
h(CLKH-DV) high
touwaIT-cLKH) | FMC_NWAIT valid before FMC_CLK high 2 - ns
th(CLKH-NWAIT) FMC_NWA'T valid after FMC_CLK hlgh 4 -
1. Based on characterization, not tested in production.
Figure 27. Synchronous non-multiplexed PSRAM write timings
tw(CLK)T¢——>*——> tw(CLK) . L
-- | 1 1
FMC_CLK K \ \ .

td(CLKL

-NExL) =
FMC_NEx
d(CLKL-NADVL: % t4(CLKL-NADVH)
1
FMC_NADV f

’
4
1 1
1 1

Data latency

l
o

I I L
1 1 1

t(CLKH-NEXH) ':—F

g

td(CLKH-AIV)

FMC_A[25:0]

td(CLKL-AV)

FMC_NWE

FMC_D[15:0]

(CL:KL-NWEL

td(CLKH- NWE,H *:—P

td(CLKL-Datay>H-

—>:—<— tq CLKL Da\'ta

,LM

D1

FMC_NWAIT

L

>

(WAITCFG = Ob, WAITPOL + 0Ob)

FMC_NBL | \
1

tSU(NWAITV-CLKH e

=X

‘d{CLKH NBl,_H
(CLKH NWAITV)I

F

_______J>_

MS32760V1
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Figure 28. PC Card/CompactFlash controller waveforms for common memory
read access
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FMC_NCE4_2 remains high (inactive during 8-bit access.

Figure 29. PC Card/CompactFlash controller waveforms for common memory
write access
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Figure 32. PC Card/CompactFlash controller waveforms for /O space read access
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Figure 33. PC Card/CompactFlash controller waveforms for 1/0O space write access
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Input/output AC characteristics

The definition and values of input/output AC characteristics are given in Figure 40 and
Table 68, respectively.

Unless otherwise specified, the parameters given are derived from tests performed under
ambient temperature and Vpp supply voltage conditions summarized in Table 19.

Table 68. 1/0 AC characteristics(!

OSPEEDR¥ [1:0] Symbol Parameter Conditions Min | Max | Unit
value()
fmax@ojout |Maximum frequency® |C_ =50 pF, Vpp=2Vt0 3.6V - 2) | MHz
Output high to low level 3)
x0 fojut | gall time S
C_=50pF,Vpp=2Vto36V ns
¢ Output low to high level 1250)
r(I0)out | yise time )
fmax(lO)out Maximum frequency(z) CL=50pF,Vpp=2Vto36V - 10@) | MHz
Output high to low level @)
01 0ot |fal time R
C_.=50pF,Vpp=2Vto36V ns
Output low to high level ®)
t1ojout | rise time -
CL=30pF,Vpp=2.7Vt0 3.6V - | 500
fmax@ojout |Maximum frequency® |C_ =50 pF,Vpp=2.7Vt03.6V - 30@) |MHz
C_L=50pF, Vpp=2V1t02.7V - | 20
C_L=30pF, Vpp=27Vto3.6V - 5(3)
11 Output high to low level _ _ 3)
tf(IO)out fall time CL =50 pF, VDD =27Vto36V - 8
CL=50pF, Vpp=2Vto2.7V -] 120
ns
CL=30pF, Vpp=2.7V1t0 3.6V - | 58
Output low to high level
b10)0ut | s ime 9 CL=50pF, Vpp=2.7Vt0o36V | - | 83
C_L=50pF, Vpp=2V 1027V - | 12
fmax@ojout |Maximum frequency(® - 24) | MHz
Output high to low level ) (4)
M+ @) 10)out  |fall time C_=50pF,Vpp=2103.6V 12
configuration ns
Output low to high level
tr10jout riser;ime ° - | 34
Pulse width of external
- texTipw | Signals detected by the - 100) - ns
EXTI controller

1. The I/O speed is configured using the OSPEEDRX[1:0] bits. Refer to the RM0316 reference manual for a description of

GPIO Port configuration register.

The maximum frequency is defined in Figure 40.

Guaranteed by design, not tested in production.

The 1/O speed configuration is bypassed in FM+ 1/0O mode. Refer to the reference manual RM0316 for a description of FM+

I/0O mode configuration.
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USB characteristics

Table 76. USB startup time

Symbol Parameter Max Unit
(1

tsTARTUP USB transceiver startup time 1 us

1. Guaranteed by design, not tested in production.

Table 77. USB DC electrical characteristics

Symbol Parameter Conditions Min.(V | Max.(" | Unit
Input levels
Vpp | USB operating voltage® - 3.0 3.6 \Y,
Vp® | 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

1. All the voltages are measured from the local ground potential.

2. 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 STM32F303xD/E USB functionality is ensured down to 2.7 V but not the full USB electrical
characteristics which are degraded in the 2.7-to-3.0 V Vpp voltage range.

Guaranteed by design, not tested in production.
R is the load connected on the USB drivers.

Figure 47. USB timings: definition of data signal rise and fall time

Cross over
points
Differential /L
data lines / \
! 1
VeRs - ----- A |
! 1
Vss i L
1
t Pr—re tr Pr—t
ai14137b
Table 78. USB: full-speed electrical characteristics(!)
Symbol Parameter Conditions Min Typ Max Unit
Driver characteristics
Rise time(@ C_ =50 pF 4 - 20 ns
Fall time(® C =50 pF 4 - 20 ns

tr
t;
‘Yl
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Table 82. ADC accuracy, 100-pin/144-pin packages(1)(2)(3) (continued)

Symbol | Parameter Conditions Min 4 | Max® | Unit
Single Fast channel 5.1 Ms - 2
Integral Ended Slow channel 4.8 Ms - 13
EL linearity LSB
error ) . Fast channel 5.1 Ms - 2
Differential
Slow channel 4.8 Ms - 12
Single Fast channel 5.1 Ms | 104 -
ENOB Effec;)tive . Ended | slow channel 4.8 Ms | 10.2 - .
(5) number o its
bits ) . Fast channel 5.1 Ms | 10.8 -
Differential
Slow channel 4.8 Ms 10.8 -
Signal-to- ADC clock freq. < 72 MHz, Single Fast channel 5.1 Ms 64 -
SINAD |noise and Sampling freq. < 5 Msps, Ended | Slow channel 4.8 Ms | 63 -
(5) di?tortion 2.0 V< Vppa, VRep+< 3.6V o I Fast channel 5.1 Ms | 67 -
ratio i i ifferentia
100-pin/144-pin package Slow channel 4.8 Ms 67 -
Single Fast channel 5.1 Ms 64 -
- Ended | sjow channel 4.8 Ms | 64 -
SNRG) Slgnal-to'- 4B
noise ratio Fast channel 5.1 Ms 67 -
Differential
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 Ijy ey and Zlinyeiny in Section 6.3.15 does not affect the ADC
accuracy.

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

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

3
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Figure 53. OPAMP voltage noise versus frequency
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Temperature sensor characteristics
Table 89. TS characteristics
Symbol Parameter Min Typ Max Unit
TL“) Vsense linearity with temperature - + 2 °C
Avg_SIopem Average slope 4.0 4.3 4.6 mV/°C
Vo5 Voltage at 25 °C 1.34 1.43 1.52 \Y
tstar7T') | Startup time 4 - 10 Ms
()y2) |ADC sampling time when reading the ) )
Ts_temp temperature 22 Hs

1. Guaranteed by design, not tested in production.

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

Table 90. Temperature sensor calibration values

Calibration value name

Description

Memory address

TS ADC raw data acquired at

TS_CAL1 temperature of 30 °C, Ox1FFF F7B8 - Ox1FFF F7B9
VDDA= 3.3V
TS ADC raw data acquired at

TS_CAL2 temperature of 110 °C Ox1FFF F7C2 - Ox1FFF F7C3

VDDA= 3.3V

DoclD026415 Rev 5
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Figure 55. Recommended footprint for the LQFP144 package
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1. Drawing is not to scale.

2. Dimensions are expressed in millimeters.

DoclD026415 Rev 5

3




Package information STM32F303xD STM32F303xE

1.7

7.71

7.7.2

168/173

Thermal characteristics

The maximum chip junction temperature (T jmax) must never exceed the values given in
Table 19: General operating conditions.

The maximum chip-junction temperature, T ; max, in degrees Celsius, may be calculated
using the following equation:
T, max = Ty max + (Pp max x 0j,)
Where:
e T, maxis the maximum temperature in °C,
e Oy, is the package junction-to- thermal resistance, in ° C/W,
e  Pp max is the sum of P\t max and Pj,o max (Pp max = Pyt max + P;,gmax),
e  Pny7 maxis the product of Ipp and Vpp, expressed in Watts. This is the maximum chip
internal power.
P;,o max represents the maximum power dissipation on output pins where:
Po max =X (VoL * lor) + Z (Vpp = Vo) * lon),

taking into account the actual Vg / I and Vgy / Ioy of the 1/Os at low and high level in the
application.

Table 99. Package thermal characteristics

Symbol Parameter Value Unit
Thermal resistance junction- 33
LQFP144 - 20 x 20 mm
Thermal resistance junction- 59
UFBGA100 -7 x 7 mm
Thermal resistance junction- R
DA | LQFP100 - 14 x 14 mm 42 cw
Thermal resistance junction- 44
WLCSP100 - 0.4 mm pitch
Thermal resistance junction- 46
LQFP64 - 10 x 10 mm / 0.5 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: Part numbering.

Each temperature range suffix corresponds to a specific guaranteed temperature at
maximum dissipation and to a specific maximum junction temperature.

As applications do not commonly use the STM32F303xD/E at maximum dissipation, it is
useful to calculate the exact power consumption and junction temperature to determine
which temperature range is best suited to the application.
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