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STM32F302xD STM32F302xE Introduction

1 Introduction

This datasheet provides the ordering information and mechanical device characteristics of
the STM32F302xD/E microcontrollers.

This STM32F302xD/E datasheet should be read in conjunction with the reference manual of
STM32F302xB/C/D/E, STM32F302x6/8 devices (RM0365) available on STMicroelectronics
website at www.st.com.

For information on the ARM® Cortex®-M4 core with FPU, refer to the following documents:

. Cortex® -M4 with FPU Technical Reference Manual, available from the www.arm.com
website

e STM32F3 and STM32F4 Series Cortex® -M4 programming manual (PM0214)
available on STMicroelectronics website at www.st.com.
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Functional overview

STM32F302xD STM32F302xE

e  External triggers for conversion
e Input voltage reference VREF+

3.16 Operational amplifier (OPAMP)
The STM32F302xD/E embed two operational amplifiers (OPAMP1 and OPAMP2) with
external or internal follower routing and PGA capability (or even amplifier and filter capability
with external components). When an operational amplifier is selected, an external ADC
channel is used to enable output measurement.
The operational amplifier features:
e 8.2 MHz bandwidth
e 0.5 mA output capability
e Rail-to-rail input/output
¢ In PGA mode, the gain is programmed to be 2, 4, 8 or 16.
3.17 Ultra-fast comparators (COMP)
The STM32F302xD/E devices embed four ultra-fast rail-to-rail comparators (COMP1, 2, 4,
6) with programmable reference voltage (internal or external) and selectable output polarity.
The reference voltage can be one of the following:
e  External I/O
e DAC output pin
e Internal reference voltage or submultiple (1/4, 1/2, 3/4). Refer to Table 23: Embedded
internal reference voltage for the value and precision of the internal reference voltage.
All comparators can wake up from STOP mode, generate interrupts and breaks for the
timers.
3.18 Timers and watchdogs
The STM32F302xD/E include one advanced control timer, up to six general-purpose timers,
one basic timer, two watchdog timers and one SysTick timer. The table below compares the
features of the advanced control, general purpose and basic timers.
Table 5. Timer feature comparison
. . Counter Counter | Prescaler DMA Capture/ Complementary
Timer type Timer . request compare
resolution type factor X outputs
generation | channels
Any integer
Advanced TIM1 16-bit %p’ /B‘;"V‘\’:]’ between 1 Yes 4 Yes
P and 65536
Any integer
Gﬁfe;:é TIM2 32-bit Lijp’ /gz‘\’,"v':]' between 1 Yes 4 No
purp P and 65536
24/168 DoclD026900 Rev 4 Kys
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Functional overview

Table 5. Timer feature comparison (continued)

DMA Capture/
. - Counter Counter | Prescaler Complementary
Timer type Timer . request compare
resolution type factor K outputs
generation | channels
Any integer
GSP‘?;:L TIM3, TIM4 16-bit %p’ /g?)‘\’,"v:' between 1 Yes 4 No
purp P and 65536
Any integer
GS:‘GJ:L TIM15 16-bit Up between 1 Yes 2 1
purp and 65536
Any integer
Gjr”e(::é TIM16, TIM17 | 16-bit Up between 1 Yes 1 1
purp and 65536
Any integer
Basic TIM6 16-bit Up between 1 Yes 0 No
and 65536
Note: TIM1/2/3/4/15/16/17 can have PLL as clock source, and therefore can be clocked at

3.18.1

3.18.2

3

144 MHz.

Advanced timers (TIM1)

The advanced-control timer (TIM1) can be seen as a three-phase PWM multiplexed on six

channels. It has complementary PWM outputs with programmable inserted dead-times. It

can also be seen as a complete general-purpose timer. 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 timer (described in
Section 3.18.2) 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
STM32F302xD/E (see Table 5 for differences). Each general-purpose timer can be used to
generate PWM outputs, or act as a simple time base.

DocID026900 Rev 4 25/168




Pinout and pin description STM32F302xD STM32F302xE

4 Pinout and pin description

Figure 4. STM32F302xD/E LQFP64 pinout
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Pinout and pin description

STM32F302xD STM32F302xE

Table 13. STM32F302xD/E pin definitions (continued)

Pin number
g
. ] =
< 3 = 3 Pin na_me % -g @ ] » ]
© 25 |3 (function 1 E | @ Alternate functions Additional functions
Ty O | » | & | afterreset) | T n | Z
S|dg |9 |ac o
-3 - =
S
ADC2_IN2®) COMP1_INM,
TIM2_CH1/TIM2_ETR, 88332(:53’
21 |30 |H7 |41 |PA5 /0 |TTa |®) |TSC_G2 102, SPI1_SCK, -
EVENTOUT COMP6_INM,
OPAMP1_VINP,
OPAMP2_VINM,
TIM16_CH1, TIM3_CH1,
(3)
(5) | TSC_G2_103, SPI1_MISO, |ADC2_IN3®),
22 |31 |H6 142 |PAG Vo | TTa TIM1_BKIN, COMP1_OUT, |OPAMP2_VOUT
EVENTOUT
TIM17_CH1, TIM3_CH2,  |ADC2_IN4(®), COMP2_INP,
23 |32 |K7 |43 |PA7 /0 |TTa | - |TSC_G2_104, SPI1_MOSI, | OPAMP1_VINP,
TIM1_CH1N, EVENTOUT | OPAMP2_VINP
EVENTOUT, TIM1_ETR, 3)
24 |33 |G6 |44 |PC4 O |TTa | - | jSART1 TX ADC2_IN5
ADC2_IN11,
25 |34 |Fe |45 |PC5 o |TTa | - Eg’gNggL:&T'ggiﬁBTf"‘éx OPAMP1_VINM,
—2eE - | OPAMP2_VINM
TIM3_CH3, TSC_G3_102, |COMP4_INP,
26 |35 |J6 146 |PBO VO |TTa | - | TiM1_CH2N, EVENTOUT | OPAMP2_VINP,
TIM3_CH4, TSC_G3_103,
27 |36 (K6 |47 |PB1 /O |TTa |©®) | TIM1_CH3N,COMP4_OUT, -
EVENTOUT
28 |37 |K5 |48 |PB2 /0 |TTa |- |TSC_G3_104, EVENTOUT |ADC2_IN12, COMP4_INM
- | - |- |49 |PF11 o |FT | |EVENTOUT -
- - - 50 |PF12 /0 |FT | |EVENTOUT, FMC_A6 -
- | - |- |51 |vss S - - - -
e 52 | VDD S - M - -
e 53 |PF13 /o |FT | |EVENTOUT, FMC_A7 -
- - - 54 |PF14 /0 |FT | |EVENTOUT, FMC_A8 -
- - - 55 |PF15 /0 |FT | |EVENTOUT, FMC_A9 -
- | - |- |56 |PGO o |FT | |EVENTOUT, FMC_A10 -
- - - 57 |PG1 o |FT | |EVENTOUT, FMC_A11 -

42/168

DocID026900 Rev 4

3




Pinout and pin description STM32F302xD STM32F302xE

Table 13. STM32F302xD/E pin definitions (continued)

Pin number
g
. [} =
< o = < Pin na_me % S @ ] » ]
© |2 | x| 3 (function - 2|5 Alternate functions Additional functions
e 5|5 & £ " | 2
w || » | & | afterreset) | F
glag|Q g Q
| ; |
TSC_G6_103,
SPI2_SCK/I12S2_CK,
34 |52 |J3 |74 |PB13 /0 |TTa | - TIMI_GHIN, -
USART3_CTS, EVENTOUT
TIM15_CH1, TSC_G6_104,
SPI2_MISO/12S2ext_SD,
35 |53 [J2 |75 |PB14 /0 |TTa | - TIMT_CH2N, OPAMP2_VINP
USART3_RTS, EVENTOUT
RTC_REFIN, TIM15_CH2,
TIM15_CH1N, TIM1_CH3N,
36 |54 |H4 |76 |PB15 /0 |TTa | - SPI2. MOSI/I2S2. SD, COMP6_INM
EVENTOUT
) ) (1) |EVENTOUT, USART3_TX, )
55 77 |PD8 /0 |TTa FMC_D13
) (1) |EVENTOUT, USART3_RX, )
56 |G4 |78 |PD9 /0 |TTa FMC_D14
) (1) |EVENTOUT, USART3_CK,
57 |H3 |79 |PD10 /0 |TTa FMC_D15 COMP6_INM
) (1) |EVENTOUT, )
58 |H2 |80 |PD11 /0 |TTa USART3 CTS, FMC_A16
EVENTOUT, TIM4_CH1,
- |59 [H1 |81 |PD12 /o |TTa | |TSC_G8_l01, -
USART3_RTS, FMC_A17
. (1) |EVENTOUT, TIM4_CH2, ]
60 |G3 |82 |PD13 /0 |TTa TSC_G8_ 102, FMC_A18
e 83 |VSS S - M - -
e 84 |VDD S - M - -
) (1) |EVENTOUT, TIM4_CHS3,
61 |G2 |85 |PD14 /0 |TTa TSC._G8_ 103, FMC. DO OPAMP2_VINP
EVENTOUT, TIM4_CH4,
- |62 |G1 |86 |PD15 /0 |TTa | |TSC_G8_104, SPI2_NSS, -
FMC_D1
- - - 87 |PG2 /o |FT |M |EVENTOUT, FMC_A12 -
- - - 88 |PG3 /o |FT | |EVENTOUT, FMC_A13 -
e 89 |PG4 1o |FT | |EVENTOUT, FMC_A14 -
44/168 DoclD026900 Rev 4 ‘Yl
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Table 14.

STM32F302xD/E alternate function mapping (continued)

AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 | AF11 | AF12 | AF13 | AF14| AF15
SPI/SPI2
Port Tim2/15/ | 12C3TIM1 12c1/2m1 | n2s2ispi3 | SPI2M1282/1 ysarTs2 | 12c3/6PC
SYS_AF | 16/17/E | 238120 | 2CINSH | mygiter | n2saispia | SESN2531 | 3cANIGP | oMP1/2i3) | CARITIMT | TRIZEH qyyqsg | FSMC ; - | EvenT
VENT 17 | IUART4/5/ COMP6 | 4/5/6
MP1 Infrared
Infrared
oC10 ) EVENT ) ) ) UART4_ | SPI3_SCK | USART3_ ) ) ) ) ) ) ) )
ouT TX | /meszck | Tx
. ) EVENT ) ) ) varT4_ | SPBMIS | ysarTs_ ) ) ) ) ) ) ) )
ouT RX RX
sD
o EVENT UART5_ | SPIBMO | ysarTs
£ | Pc12 ; oo ; ; ; R SI12S3_ R ; ; ; ; ; ; ; ;
o SD
EVENT TIM1_
PC13 - ouT - - CHIN - - - - - - - - - - -
EVENT
PC14 ; UEN ; ; ; ; ; ; ; ; ; ; ; ; ; ;
EVENT
PC15 ; U ; ; . ; ; ; ; ; ; ; ; ; ; ;
EVENT
PDO ; UEN ; ; ; ; ; CAN_RX ; ; ; - |FmMmcD2]| - ; ;
EVENT
PD1 ; UEN ; ; ; ; CAN_TX ; ; ; - |FmMmc D3| - ; ;
o | pp2 ) EVENT | TIM3_ ) ) UART5_ ) ) ) ) ) ) ) ) ) )
S ouT ETR RX
g
o053 ) EVENT | TIM2_CH ) ) ) ) USART2_ ) ) ) ) FMC_ ) ) )
ouT M2 CcTsS CLK
eDa ) EVENT | TIM2_ ) ) ) ) USART2_ ) ) ) ) FMC_ ) ) )
ouT CH2 RTS NOE

uonduosap uid pue Jnould
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Table 14. STM32F302xD/E alternate function mapping (continued)

AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 | AF11 | AF12 | AF13 | AF14| AF15
SPH/SPI2
Port TIM2/15/ | 12C3TIM1 12c1/2m | n2s2ispiz | SPI2M2S2/ 1 ysarT1s2 | 1263/GPC
SYS_AF | 16/17/E | 238120 | 2CINSH | mygiter | n2saispia | SESN2531 | 3cANIGP | oMP1/2i3) | CARITIMT | TRIZEH qyyqsg | FSMC ; - | EvenT
VENT 17 | IUART4/5/ COMP6 |  4/5/6
MP1 Infrared
Infrared
EVENT | TIM1_
PE12 ; VENT | M ; ; SPI4_SCK ; ; ; ; ; - |Fmcoe| - ; ;
oE13 ) EVENT | TIM1_ ) ) SPl4_ ) ) ) ) ) ) FMC_ ) ) )
w ouT CH3 MISO D10
=
o
S ) EVENT | TIM1_ ) ) sPia_ | TiM1_ ) ) ) ) ) FMC._ ) ) )
ouT CHA MOSI BKINZ D11
oE1s ) EVENT | TIM1_ ) ) ) ) USART3_ ) ) ) ) FMC_ ) ) )
ouT BKIN RX D12
EVENT SPI2 NSS| TIM1_
PFO - ouT - - 12C2_SDA | jos5 ws | CH3N - - - - - - - - -
EVENT SPI2_SCK
PF1 - ouT - - 12C2_SCL | 1255 cK - - - - - - - - - -
EVENT
PF2 ; UEN ; ; ; ; ; ; ; ; ; - | Fmcaz| - ; ;
[T
EVENT
€ - - - - - - - - - - - - - -
5 | PFo UEN FMC_A3
EVENT | COMP1_
PF4 ; UEN g ; ; ; ; ; ; ; ; - | Fmcas | - ; ;
EVENT
PF5 ; UEN ; ; ; ; ; ; ; ; ; - | Fmcas| - ; ;
EVENT | TIM4_ USART3_ FMC._
PF6 - ouT CH4 - 12C2_SCL - - RTS - - - - NIORD | -~ - -
EVENT FMC_
PF7 - ouT - - - - - - - - - - NREG - - -

IXZ0E4ZEINLS AXZO0EHAZEINLS
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Electrical characteristics

Note:

All Run-mode current consumption measurements given in this section are performed with a
reduced code that gives a consumption equivalent to CoreMark code.

The total current consumption is the sum of Ipp and Ippa.

Typical and maximum current consumption

The MCU is placed under the following conditions:
e Al /O pins are in input mode with a static value at Vpp or Vgg (no load)
e All peripherals are disabled except when explicitly mentioned

e The Flash memory access time is adjusted to the fc k frequency (0 wait state from O
to 24 MHz,1 wait state from 24 to 48 MHz and 2 wait states from 48 to 72 MHz)

e  Prefetch in ON (reminder: this bit must be set before clock setting and bus prescaling)

e  When the peripherals are enabled fpc| k2 = fHoLk @nd feeLk1 = fHeLks2

e  When fyc k > 8 MHz, the PLL is ON and the PLL input is equal to HS1/2 (4 MHz) or
HSE (8 MHz) in bypass mode.

The parameters given in Table 25 to Table 29 are derived from tests performed under
ambient temperature and supply voltage conditions summarized in Table 19.

Table 25. 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|66.4| 7655 | 769 | 77.4 |33.0| 372 | 381 | 389
64 MHz [59.8| 66.4 | 67.7 | 68.6 |29.7| 335 | 343 | 350
48 MHz |47.3| 53.7 | 53.8 | 55.1 [232]| 262 | 271 | 28.0
External
clock (HSE |32 MHz|33.3| 36.8 | 37.4 | 385 |16.8| 19.8 | 206 | 21.4
bypass)
Supply 24 MHz [26.0| 29.4 | 30.0 | 312 |135| 166 | 17.4 | 18.6
current in 8 MHz [10.7| 13.8 | 144 | 153 |6.63| 102 | 105 | 11.2
Ipp | Run mode,
executing 1MHz |4.27| 7.47 | 813 | 890 |3.78| 7.40 | 7.70 | 850
from Flash 64 MHz|55.6| 59.6 | 62.8 | 63.2 |29.4| 331 | 345 | 350
48 MHz |43.6| 47.0 | 492 | 501 [23.1] 262 | 271 | 28.0
mA
Internal 55\ 1308 | 336 | 353 | 358 |16.7| 198 | 206 | 215
clock (HSI)
24 MHz [24.0| 28.0 | 282 | 29.7 |135| 165 | 175 | 18.4
8MHz [10.5| 136 | 147 | 152 |6.63| 974 | 106 | 11.2
72 MHz|66.2|76.2@ | 76.7 | 77.2 | 32.8|36.9@ | 37.7 | 38.5(
Supply 64 MHz |59.6| 66.2 | 67.6 | 68.4 |29.3| 331 | 339 | 344
currentin | External |48 MHz|47.0| 53.4 | 53.6 | 54.9 |22.4| 256 | 26.2 | 27.2
Ibp Run mode, | clock (HSE
executing | bypass) |32MHz|33.0| 366 | 37.2 | 381 |16.0| 19.0 | 195 | 204
from RAM 24 MHz|25.6| 29.0 | 295 | 306 |128| 157 | 16.3 | 17.6
8 MHz |10.3| 134 | 13.8 | 14.7 |6.40| 9.48 | 9.93 | 10.90
‘Yl DoclD026900 Rev 4 71/168
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Electrical characteristics
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Table 32. Switching output I/O current consumption

Symbol Parameter Conditions(" /O toggling Typ Unit
frequency (fsy)
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
Vbp =33V 8 MHz 1.47
Coxt = 10 PP 18 MH 2.6

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

1/0O current
Isw 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
Vpp = 3.3V 4 MHz 1.31
Cext = 33 pF 8 MHz 2.06
C=Cinr * Cexr* Cs 18 MHz 3.47
36 MHz 8.35
2 MHz 1.20
Vpp = 3.3V 4 MHz 1.54
Cext = 47 pF 8 MHz 2.46
C=Cir * Cexr* Cs 18 MHz 451
36 MHz 9.98
1. CS =5 pF (estimated value).
DoclD026900 Rev 4 79/168
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On-chip peripheral current consumption

The MCU is placed under the following conditions:

e all I/O pins are in analog input configuration

e all peripherals are disabled unless otherwise mentioned

e the given value is calculated by measuring the current consumption
— with all peripherals clocked off
— with only one peripheral clocked on

e ambient operating temperature at 25°C and Vpp = Vppp = 3.3 V.

Table 33. Peripheral current consumption

Typical consumption(!)
Peripheral Unit
%)
BusMatrix (@) 8.3
DMA1 7.0
DMA2 54
FSMC 35.0
CRC 15
GPIOH 1.3
GPIOA 54
GPIOB 5.3
GPIOC 5.4
GPIOD 5.0
GPIOE 54
GPIOF 5.2
GPIOG 5.0
TSC 5.2 NA/MHz
ADC18&2 154
APB2-Bridge ) 3.1
SYSCFG 4.0
TIM1 26.0
USART1 17.7
SPl4 6.2
TIM15 11.9
TIM16 8.0
TIM17 8.5
80/168 DoclD026900 Rev 4 "_l
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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) 4——»e——»{ t(CLK) | II?:USTURNI= 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
:T' (CL.KL NWEL ! td(GLKH LNWEH) *
1 1 1 1
FMC_NWE E : : L I ]
] 1 ] ]
E CLK!_ -ADIV)>1< tlp(CLKL-Data)—P:-<— E E
td(CLKL-ADVy >+ ! td(CLP L-Dataypre , I |
1 1 1 1
) 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 : : . - —
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3

Table 54. Synchronous multiplexed PSRAM write timings(!) (2)

Symbol Parameter Min Max Unit
tw(oLK) \F/MC_CLK period, VDD range= 2.7 to 3.6 OTHCLK-1 )
td(CLKL-NEXL) FMC_CLK low to FMC_NEXx low (x=0..2) - 5.5
{4 (OLKH-NEXH) g_'\_/l_g)"CLK high to FMC_NEXx high (x= THCLK+1 i
tycLk-nabve) | FMC_CLK low to FMC_NADV low - 7
taycLkL-naDvH) | FMC_CLK low to FMC_NADYV high 2 -
ty(CLKLAY) (Fxl\iglfs_Cléks()low to FMC_Ax valid ) 0
t FMC_CLK high to FMC_Ax invalid 0 )
(CLKH-AIV) (x=16...25)
tycke-nwer) | FMC_CLK low to FMC_NWE low - 5.5 ne
tacLkH-nweH) | FMC_CLK high to FMC_NWE high THCLK+1 -
ta(cLKL-ADV) FMC_CLK low to FMC_ADI[15:0] valid - 7.5
ty(CLKL-ADIV) FMC_CLK low to FMC_ADI[15:0] invalid 0 -
t4(CLKL-DATA) Emg_éﬁ(ﬂl g\:/\(/)] valid data after ) 8
ty(CLKL-NBLL) FMC_CLK low to FMC_NBL low - 6
taycLkrngLHy | FMC_CLK high to FMC_NBL high THCLK+1 -
tsunwaT-cLkH) | FMC_NWAIT valid before FMC_CLK high 3 -
thicLkr-nwait) | FMC_NWAIT valid after FMC_CLK high 5 -
1. Based on characterization, not tested in production.
2. C_=30pF.
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Table 71. IWDG min/max timeout period at 40 kHz (LSI) ()

Prescaler divider | PR[2:0] bits Min timeouotx(g;):) RL[11:0]= | Max timeomatxs:nlﬂ:lls:) RL[11:0]=

14 0 0.1 409.6
/8 1 0.2 819.2

/16 2 0.4 1638.4

132 3 0.8 3276.8

/64 4 1.6 6553.6

/128 5 3.2 13107.2

1256 7 6.4 26214.4

1. These timings are given for a 40 kHz clock but the microcontroller internal RC frequency can vary from 30
to 60 kHz. Moreover, given an exact RC oscillator frequency, the exact timings still depend on the phasing
of the APB interface clock versus the LSI clock so that there is always a full RC period of uncertainty.

Table 72. WWDG min-max timeout value @72 MHz (PCLK)(")

Prescaler WDGTB Min timeout value Max timeout value
1 0 0.05687 3.6409
2 1 0.1137 7.2817
4 2 0.2275 14.564
8 3 0.4551 29.127

1. Guaranteed by design, not tested in production.

Communications interfaces

I2C interface characteristics

The I°C interface meets the timings requirements of the 1°C-bus specification and user
manual rev.03 for:

e Standard-mode (Sm): with a bit rate up to 100 kbit/s

e Fast-mode (Fm): with a bit rate up to 400 kbit/s

e  Fast-mode Plus (Fm+): with a bit rate up to 1Mbits/s

The I°C timings requirements are guaranteed by design when the 1’c peripheral is properly
configured (refer to Reference manual).

The SDA and SCL /O requirements are met with the following restrictions: the SDA and
SCL /O pins are “true” open-drain. When configured as open-drain, the PMOS connected
between the 1/0 pin and VDDIOx is disabled, but is still present. Only FTf I/O pins support
Fm+ low level output current maximum requirement. Refer to Section 6.3.15: I/0O port
characteristics.

All 1C 1/0s embed an analod filter, refer to the Table 73: 12C analog filter characteristics.

3
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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 STM32F302xD/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
t, Rise time®) C_ =50 pF 4 - 20 ns
t Fall time(® C =50 pF 4 - 20 ns

3
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Table 78. USB: full-speed electrical characteristics(!) (continued)

Symbol Parameter Conditions Min Typ Max Unit
trim Rise/ fall time matching t /s 90 - 110 %
Vcrs Output signal crossover voltage - 1.3 - 2.0 \Y
Output driver - .
Impedance® ZpRrv driving high and low 28 40 44 Q

Guaranteed by design, not tested in production.

2. Measured from 10% to 90% of the data signal. For more detailed information, refer to USB Specification - Chapter 7
(version 2.0).

3. No external termination series resistors are required on USB_DP (D+) and USB_DM (D-), the matching impedance is
already included in the embedded driver.

CAN (controller area network) interface

Refer to Section 6.3.15: /O port characteristics for more details on the input/output alternate
function characteristics (CAN_TX and CAN_RX).

6.3.19 ADC characteristics
Unless otherwise specified, the parameters given in Table 79 to Table 82 are guaranteed by
design, with conditions summarized in Table 19.
Table 79. ADC characteristics
Symbol Parameter Conditions Min Typ Max Unit
Vooa ﬁgagog supply voltage for ) 20 ) 36 Vv
Single-ended mode,
5 MSPS - 907 1033
Single-ended mode,
1 MSPS - 194 285.5
Single-ended mode
’ - 51.5 70
| Current on VDDA pin 200 KSPS A
DDA (see Figure 48) Differential mode, ) 8875 1009 "
5 MSPS ’
Differential mode,
1 MSPS - 212 285
Differential mode,
200 KSPS - o1 69.5

3
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Table 87. Comparator characteristics(!) (continued)

Symbol Parameter Conditions Min. Typ. Max. Unit

TVorrseT | Total offset variation Full temperature range - - 3 mV
COMP current

oA consumption ) ) 400 600 WA

1. Guaranteed by design, not tested in production.
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LQFP64 package information

LQFP64 is a 64-pin, 10 x 10 mm low-profile quad flat package.

Figure 66. LQFP64 package outline
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1. Drawing is not to scale.
Table 98. LQFP64 package mechanical data
millimeters inches(!)
Symbol
Min Typ Max Min Typ Max
A - - 1.600 - - 0.0630
A1 0.050 - 0.150 0.0020 - 0.0059
A2 1.350 1.400 1.450 0.0531 0.0551 0.0571
b 0.170 0.220 0.270 0.0067 0.0087 0.0106
c 0.090 - 0.200 0.0035 - 0.0079
D - 12.000 - - 0.4724 -
D1 - 10.000 - - 0.3937 -
D3 - 7.500 - - 0.2953 -
E - 12.000 - - 0.4724 -
E1 - 10.000 - - 0.3937 -
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The following examples show how to calculate the temperature range needed for a given
application.

Example 1: High-performance application

Assuming the following application conditions:

Maximum temperature Tpmgx = 82 °C (measured according to JESD51-2),

Ipbmax = 50 MA, Vpp = 3.5V, maximum 20 I/Os used at the same time in output at low
level with 1o, =8 mA, Vo = 0.4 V and maximum 8 |/Os used at the same time in output
at low level with |5, =20 mA, Vo = 1.3V

PiNTmax =950 mA x 3.5 V=175 mW

Plomax =20 x 8 mMAx 0.4V +8x20mAx 1.3V =272 mW
This gives: PiNTmax = 175 mW and Pigpmax = 272 mW:
Ppbmax = 175 + 272 = 447 mW

Using the values obtained in Table 99 T ).« is calculated as follows:

—  For LQFP100, 42 °C/W

Tymax =82 °C + (42 °C/W x 447 mW) = 82 °C + 18.774 °C = 100.774 °C
This is within the range of the suffix 6 version parts (-40 < T; < 105 °C).

In this case, parts must be ordered at least with the temperature range suffix 6 (see
Section 8: Part numbering).

With this given Ppyax we can find the Ty, @llowed for a given device temperature range
(order code suffix 6 or 7).

Suffix 6: Tamax = Tymax - (42°C/W x 447 mW) = 105-18.774 = 86.226 °C

Suffix 7: Tamax = Tymax - (42°C/W x 447 mW) = 125-18.774 = 106.226 °C

Example 2: High-temperature application

Using the same rules, it is possible to address applications that run at high temperature with
a low dissipation, as long as junction temperature T remains within the specified range.
Assuming the following application conditions:

Maximum temperature Tamax = 100 °C (measured according to JESD51-2),
Ippmax = 20 mA, Vpp = 3.5V, maximum 20 |/Os used at the same time in output at low
level with Ig. =8 mA, V5, =04V

PINTmax =20 mA x 3.5 V=70 mW

Piomax =20 x 8 mA x 0.4V = 64 mW

This gives: PiNTmax = 70 mW and P gpnax = 64 mW:
Pbmax =70 + 64 = 134 mW

Thus: Ppmax = 134 mW

Using the values obtained in Table 99 T ).« is calculated as follows:
—  For LQFP100, 42 °C/W
Tymax = 100 °C + (42 °C/W x 134 mW) = 100 °C + 5.628 °C = 105.628 °C

This is above the range of the suffix 6 version parts (—40 < T; < 105 °C).

In this case, parts must be ordered at least with the temperature range suffix 7 (see
Section 8: Part numbering) unless we reduce the power dissipation to be able to use suffix 6
parts.
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