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Embedded SRAM

STM32F302xD/E devices feature 64 Kbyte of embedded SRAM with hardware parity check
implemented on the first 32 Kbyte. The memory can be accessed in read/write at CPU clock
speed with 0 wait states.

Boot modes

At startup, BootO pin and Boot1 option bit are used to select one of three boot options:

e  Boot from user Flash

e  Boot from system memory

e  Boot from embedded SRAM

The boot loader is located in the system memory. It is used to reprogram the Flash memory
by using USART1 (PA9/PA10), USART2 (PA2/PA3) or USB (PA11/PA12) through DFU
(device firmware upgrade).

Cyclic redundancy check (CRC)

The CRC (cyclic redundancy check) calculation unit is used to get a CRC code using a
configurable generator polynomial value and size.

Among other applications, CRC-based techniques are used to verify data transmission or
storage integrity. In the scope of the EN/IEC 60335-1 standard, they offer a means of
verifying the Flash memory integrity. The CRC calculation unit helps compute a signature of
the software during runtime, to be compared with a reference signature generated at
linktime and stored at a given memory location.

3
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STM32F302xD STM32F302xE Functional overview

Note:

3.9

3

Table 4. STM32F302xD/E peripheral interconnect matrix (continued)

Interconnect .
Interconnect source gyn Interconnect action
destination
GPIO
RTCCLK TIM16 Clock source used as input channel for HSI and
HSE/32 LSI calibration
MCO
CSSs
CPU (hard fault) TIM1 !
COMPx TIM15, 16, 17 Timer break
GPIO
TIMx External trigger, timer break
GPIO ADCx c . i
DACH onversion external trigger
DAC1 COMPx Comparator inverting input

For more details about the interconnect actions, refer to the corresponding sections in the
STM32F302xD/E reference manual (RM0365).

Clocks and startup

System clock selection is performed on startup, however the internal RC 8 MHz oscillator is
selected as default CPU clock on reset. An external 4-32 MHz clock can be selected, in
which case it is monitored for failure. If failure is detected, the system automatically switches
back to the internal RC oscillator. A software interrupt is generated if enabled. Similarly, full
interrupt management of the PLL clock entry is available when necessary (for example with
failure of an indirectly used external oscillator).

Several prescalers allow to configure the AHB frequency, the high speed APB (APB2) and
the low speed APB (APB1) domains. The maximum frequency of the AHB and the high
speed APB domains is 72 MHz, while the maximum allowed frequency of the low speed
APB domain is 36 MHz.
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3.18.6

3.19

3.20

3

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 Vgt 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. It 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 Stop and 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.

e 17-bit Auto-reload counter for periodic interrupt with wakeup from STOP/STANDBY
capability.

The RTC clock sources can be:

e A 32.768 kHz external crystal

e Aresonator or oscillator

e The internal low-power RC oscillator (typical frequency of 40 kHz)

e The high-speed external clock divided by 32.

Inter-integrated circuit interface (I2C)

Up to three 12C bus interfaces can operate in multimaster and slave modes. They can
support standard (up to 100 kHz), fast (up to 400 kHz) and fast mode + (up to 1 MHz)
modes.
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Table 13. STM32F302xD/E pin definitions (continued)

Pin number
g
. [} =
< o = < Pin na_me % -g @ ] » ]
© |2 | x| 3 (function - 2 |8 Alternate functions Additional functions
e 5|5 & £ " | 2
w || » | & | afterreset) | F
glag|Q g Q
| ; |
- - - 90 |PG5 1o |FT |(M |EVENTOUT, FMC_A15 -
- - - 91 |PG6 /o |FT | |EVENTOUT, FMC_INT2 -
- - - 92 |PG7 /o |FT | |EVENTOUT, FMC_INT3 -
e 93 |PG8 /o |FT | |EVENTOUT -
- | - |- |94 |vss S - | - -
- - - 95 |VDD S - M - -
EVENTOUT, TIM3_CH1,
37 |63 |F4 |96 |PC6 /o |FT | - 1252 MCK, COMPB_ OUT -
EVENTOUT, TIM3_CH2,
38 |64 |F2 |97 |PC7 /o |FT | - 1253 MCK -
39 |65 |F1 |98 |PC8 /0 |FT | - |EVENTOUT, TIM3_CH3 -
EVENTOUT, TIM3_CH4,
40 |66 |F3 |99 |PC9 /0 |FTf | - 12C3_SDA. 12SCKIN -
MCO, 12C3_SCL,
12C2_SMBAL, 12S2_MCK,
41 |67 |F5 |100 |PA8 /0 |FTf | - TIMI_CH1, USART1. OK. -
TIM4_ETR, EVENTOUT
12C3_SMBAL,
TSC_G4_101, 12C2_SCL,
42 |68 |E5 |101 |PA9 /0 |FTf | - |12S3_MCK, TIM1_CH2, -
USART1_TX, TIM15_BKIN,
TIM2_CH3, EVENTOUT
TIM17_BKIN,
TSC_G4_102, 12C2_SDA,
SPI2_MISO/I2S2ext_SD,
43 |69 |E1 |102 |PA10 /o |FTf | - TIMI_CH3, USARTA. RX. -
COMP6_OUT, TIM2_CH4,
EVENTOUT
SPI2_MOSI/12S2_SD,
TIM1_CH1N,
USART1_CTS,
44 |70 |E2 |103 |PA11 /o |FT | - COMP1 OUT, CAN_RX, USB_DM
TIM4_CH1, TIM1_CH4,
TIM1_BKIN2, EVENTOUT
‘Yl DoclD026900 Rev 4 45/168
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Pinout and pin description

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 Q | o | & | afterreset) | T w | Z
S|dg |9 |ac o
-3 - =
S
) (1) |EVENTOUT, CAN_TX, )
82 |C3 [115 |PD1 /0 |FT FMC_D3
EVENTOUT, TIM3_ETR,
54 |83 |A4 |116 |PD2 o |FT | - | ART5_RX -
EVENTOUT,
- |84 |B4 |117 |PD3 /0 |FT | |TIM2_CH1/TIM2_ETR, -
USART2_CTS, FMC_CLK
) (1) |EVENTOUT, TIM2_CH2, )
85 |C4 |118 |PD4 /0 |FT USART2 RTS, FMC. NOE
) i (1) |EVENTOUT, USART2_TX, )
86 119 |PD5 /0 |FT FMC._NWE
- | - |- |120]|vss - (M - -
e 121 | VDD - M - -
) ) (1) |EVENTOUT, TIM2_CH4, )
87 122 PD6 Vo | FT USART2_RX, FMC_NWAIT
EVENTOUT, TIM2_CHS3,
- |88 |D4 |123 |PD7 /o |FT | |USART2_CK, -
FMC_NE1/FMC_NCE2
L (1) |EVENTOUT, )
124 1PGO Vo | FT FMC_NE2/FMC_NCE3
L (1) |EVENTOUT, )
125 |PG10 Vo |FT FMC_NCE4_1/FMC_NE3
- - - 126 |PG11 /o |FT | |EVENTOUT, FMC_NCE4 2 -
- - - 127 |PG12 1o |FT | |EVENTOUT, FMC_NE4 -
- - - 128 |PG13 /o |FT | |EVENTOUT, FMC_A24 -
- - - 129 |PG14 /o |FT |(M |EVENTOUT, FMC_A25 -
e 130 |VSS S - M - -
e 131 | VDD S - M - -
- - - 132 |PG15 o |FT | |EVENTOUT -

3
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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
. ] EVENT ] ] ] ] ] USART2_ ] ) ) ) FMC_ ) ) )
ouT P NWE
. ) EVENT | TIM2_ ) ) ) ) USART2_ ) ) ) ) FMC_ ) ) )
ouT CH4 RX NWAIT
oD ) EVENT | TIM2_ ) ) ) ) USART2_ ) ) ) ) F1'>AF%/|_§E ) ) )
ouT CH3 CK N
oos ) EVENT ) ) ) ) ) USART3_ ) ) ) ) FMC_ ) ) )
ouT P D13
ooo ) EVENT ) ) ) ) ) USART3_ ) ) ) ) FMC_ ) ) )
ouT RX D14
[a)]
T
5 EVENT USART3_ FMC_
a | PD10 - ouT - - - - - CcK - - - - D15 - - -
PD11 ) EVENT ) ) ) ) ) USART3_ ) ) ) ) FMC_ ) ) )
ouT CcTs A16
o1 ) EVENT | TIM4_ | TSC_G8 ) ) ) USART3_ ) ) ) ) FMC_ ) ) )
ouT CH1 101 RTS A17
o1 ) EVENT | TIM4_ | TSC_G8 ) ) ) ) ) ) ) ) FMC_ ) ) )
ouT CH2 102 A18
EVENT | TIM4_ | TSC_G8
PD14 - ouT CH3 103 - - - - - - - - |FMCDO | - - -
EVENT | TIM4_ | TSC_G8
PD15 ; U iy >4 ; ; SPI2_NSS ; ; ; ; - |FvMmcoD1]| - ; ;

IXZ0E4ZEINLS AXZO0EHAZEINLS
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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 - - -
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Table 14. STM32F302xD/E alternate function mapping (continued)

AFO0 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 FMC._
PG5 - ouT - - - - - - - - - - A15 - - -
EVENT FMC_
PGS - ouT - - - - - - - - - - INT2 - - -
EVENT FMC_
PG7 - ouT - - - - - - - - - - INT3 - - -
EVENT
PGS ; UEN ; ; ; ; ; ; ; ; ; ; ; ; ; ;
FMC_NE
PGO ; o ; ; ; ; ; ; ; ; ; - | e |- ; ;
NCE3
o FMC_
5 EVENT NCE4 1/
o | PG10 - ouT - - - - - - - - - - FMC_ - - -
NE3
EVENT FMC_
PG11 - ouT - - - - - - - - - © | NcEa2 | - - -
EVENT FMC._
PG12 - ouT - - - - - - - - - - NE4 - - -
EVENT FMC_
PG13 - ouT - - - - - - - - - - A24 - - -
EVENT FMC_
PG14 - ouT - - - - - - - - - - A25 - - -
EVENT
PG15 ; UEN ; ; ; ; ; ; ; ; ; ; ; ; ; ;
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Table 14. STM32F302xD/E alternate function mapping (continued)

AFO0 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 | [15/GP! 17 | uART4s5 | 7| COMP6 |  4/5/6
nfrared
Infrared
EVENT
PHO ; UEN ; ; ; ; ; ; ; ; ; - | Fmc a0l - ; ;
T
EVENT
g | phi ; UEN ; ; ; ; ; ; ; ; ; - | emcat] - ; ;
EVENT
PH2 . JEN ) ; ) ; ; . ) ; ; ; ; ; ; )

uonduosap uid pue Jnould
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Electrical characteristics STM32F302xD STM32F302xE

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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Electrical characteristics

Table 50. Asynchronous multiplexed PSRAM/NOR read timings(! (continued)

Symbol Parameter Min Max Unit
ty(BL_NE) FMC_NEXx low to FMC_BL valid - 2
tsu(Data_NE) Data to FMC_NEXx high setup time THCLK -
tsu(Data_NOE) Data to FMC_NOE high setup time THCLK+1 - ns
th(Data_NE) Data hold time after FMC_NEXx high 0 -
th(Data_NOE) Data hold time after FMC_NOE high 0 -
1. Based on characterization, not tested in production.
Figure 23. Asynchronous multiplexed PSRAM/NOR write timings
tw(NE) >
FMC_ NEx ----} [
FMC_NOE _/
le— tv(NWE_ twy (NWE)—>t > th(NE_NWE)
FMC_NWE 1 /_
> ty(A_NE) th(A_NWE) 1% >
FMC_ A[25:16] X Address X
>+ ty(BL_NE) th(BL_NWE) 1< >
FMC_ NBL[1:0] NBL X
> ty(A_NE) <>|- ty(Data_NADV) 4—; h(Data_NWE)
FMC_ AD[15:0] Address X Data
ty(NADV_NE) —* th(AD_NADV)
tw(NADV)—»
FMC_NADV [
FMC_NWAIT
th(NE_NWAIT) —»]
tsu(NWAIT_NE) — 3
MS32756V1
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Electrical characteristics

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)y 1> tw(CLK) , L
- ": ! ! | | 1 Il
.
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td(CLKL
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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-Data)

—>:—<— tq CLKL Da\'ta

,LM

D1
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FMC_NBL | \
1

A
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_______J>_

MS32760V1
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Figure 30. PC Card/CompactFlash controller waveforms for attribute memory
read access

FMC_NCE4_1

< ty(NCE4_1-A) th(NCE4_1-Al)

A4

FMC_NCE4_2 High

FMC_A[10:0] (

FMC_NIOWR
FMC_NIORD

»— 4 td(NREG-NCE4_1) th(NCE4_1-NREG)

FMC_NREG \

FMC_NWE J

td(NCE4_1-NOEje——> tw(NOE)
FMC_NOE J

tsu(D-NOE )« th(NOE-D)

.o1(1 [
FMmcC_p[15:0)(1) { )7

T

A
A 4

td(NOE-NCE4_1)

A

MS32763V1

1. Only data bits 0...7 are read (bits 8...15 are disregarded).
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6.3.12
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EMC characteristics

Susceptibility tests are performed on a sample basis during device characterization.

Functional EMS (electromagnetic susceptibility)

While a simple application is executed on the device (toggling two LEDs through 1/O ports),
the device is stressed by two electromagnetic events until a failure occurs. The failure is
indicated by the LEDs:

e Electrostatic discharge (ESD) (positive and negative) is applied to all device pins until
a functional disturbance occurs. This test is compliant with the IEC 61000-4-2 standard.

e FTB: A Burst of Fast Transient voltage (positive and negative) is applied to Vpp and
Vgg through a 100 pF capacitor, until a functional disturbance occurs. This test is
compliant with the IEC 61000-4-4 standard.

A device reset allows normal operations to be resumed.

The test results are given in Table 61. They are based on the EMS levels and classes
defined in application note AN1709.

Table 61. EMS characteristics

Symbol Parameter Conditions I&T;’:g
y Voltage limits to be applied on any 1/0 pin to ]YDD =?'?2VM%_|QZFP144‘ Ta=+25°C, B
FESD |; ; ; HCLK =
induce a functional disturbance conforms to IEC 61000-4-2
Fast transient voltage burst limits to be Vpp =3.3V, LQFP144, T, = +25°C,
Verrg | applied through 100 pF on Vpp and Vgg fucLk = 72 MHz 4A
pins to induce a functional disturbance conforms to IEC 61000-4-4

Designing hardened software to avoid noise problems

EMC characterization and optimization are performed at component level with a typical
application environment and simplified MCU software. It should be noted that good EMC
performance is highly dependent on the user application and the software in particular.

Therefore it is recommended that the user applies EMC software optimization and pre
qualification tests in relation with the EMC level requested for his application.

Software recommendations

The software flowchart must include the management of runaway conditions such as:
e  Corrupted program counter

e Unexpected reset

e  Critical Data corruption (control registers...)

3
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6.3.14
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Static latch-up

Two complementary static tests are required on six parts to assess the latch-up
performance:

e A supply overvoltage is applied to each power supply pin

e A current injection is applied to each input, output and configurable 1/0O pin

These tests are compliant with EIA/JJESD 78A IC latch-up standard.

Table 64. Electrical sensitivities

Symbol Parameter Conditions Class

LU Static latch-up class Tp= +105 °C conforming to JESD78A Il Level A

I/0 current injection characteristics

As a general rule, current injection to the I/O pins, due to external voltage below Vgg or
above Vpp (for standard, 3 V-capable 1/O pins) should be avoided during normal product
operation. However, to give an indication of the robustness of the microcontroller in cases
when abnormal injection accidentally happens, susceptibility tests are performed on a
sample basis during device characterization.

Functional susceptibility to I/O current injection

While a simple application is executed on the device, the device is stressed by injecting
current into the 1/0O pins programmed in floating input mode. While current is injected into
the 1/O pin, one at a time, the device is checked for functional failures.

The failure is indicated by an out of range parameter: ADC error above a certain limit (higher
than 5 LSB TUE), out of conventional limits of induced leakage current on adjacent pins (out
of -5 pA/+0 pA range), or other functional failure (for example reset occurrence or oscillator
frequency deviation).

The test results are given in Table 65.

Table 65. /0 current injection susceptibility

Functional susceptibility

Symbol Description Negative Positive Unit
injection injection
Injected current on BOOTO -0 NA
Injected current on PF3, PC1, PC2, PA1, PA2, PA3,
PA4, PAS5, PA6, PA7, PBO, PB1, PES, PE9, PE10, PE11,
PE12, PE13, PE14, PE15, PB13, PB14, PB15, PD8, 5 +5

PD9, PD10, PD11, PD12, PD13, PD14 pins with
Ing |induced leakage current on adjacent pins less than - mA
50 pA or more than +400 pA

Injected current on PF2, PF4, PCO, PC1, PC2, PC3,
PAO, PA1, PA2, PA3, PA4, PA5, PA6, PA7, PC4, PC5,
PB2, PB11 with induced leakage current on other pins
from this group less than -50 pA or more than +400 pA

3
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Table 88. Operational amplifier characteristics(!) (continued)

Symbol Parameter Condition Min Typ Max Unit
- 2 - -
- 4 - -
PGA gain Non inverting gain value - 5
- 16 - -
Gain=2 - 5.4/5.4 -
R R2/R1 internal resistance values in | Gain=4 - 16.2/5.4 - KO
network PGA mode ¥ Gain=8 - | srema | -
Gain=16 - 40.5/2.7 -
PGA gain error | PGA gain error - -1% - 1% -
Ibias OPAMP input bias current - - - +0.2(4) pA
PGA Gain = 2,
Cload = 50pF, - 4 -
Rload = 4 KQ
PGA Gain =4,
Cload = 50pF, - 2 -
; i Rload = 4 KQ
PGA BW PGA pandV\{ldth for different non MHz
inverting gain PGA Gain = 8,
Cload = 50pF, - 1 -
Rload = 4 KQ
PGA Gain = 16,
Cload = 50pF, - 0.5 -
Rload = 4 KQ
@ 1KHz, Output
loaded with - 109 -
4 KQ
en Voltage noise density nv
@ 10KHz, JHz
Output loaded - 43 -
with 4 KQ

Guaranteed by design, not tested in production.
2. The saturation voltage can be also limited by the lload (drive current).

R2 is the internal resistance between OPAMP output and OPAMP inverting input.
R1 is the internal resistance between OPAMP inverting input and ground.
The PGA gain =1+R2/R1

4. Mostly TTa I/O leakage, when used in analog mode.
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1.7

7.71

7.7.2

3

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 STM32F302xD/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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Revision history

Table 101. Document revision history

Date

Revision

Changes

20-Jan-2015

1

Initial release.

09-Apr-2015

Added USB_DM and USB_DP as additional function to

PA11 and PA12 description, respectively in Table 13:

STM32F302xD/E pin definitions.

Updated:

— Figure 56: LQFP144 marking example (package top

view),

— Figure 59: UFBGA 100 marking example (package top
view),

— Figure 62: LQFP100 marking example (package top
view).

08-Mar-2016

Renamed:

— FMC as FSMC,

— CCM RAM as CCM SRAM.

Removed:

— table: 12C timings specification and Figure: I12C bus
AC waveforms and measurement circuit in Section :
12C interface characteristics.

Added:

— Package information for WLCSP100 in Section 7:
Package information.

18-Oct-2016

Updated:

Table 2: STM32F302xD/E family device features and
peripheral counts, Section 3.17: Ultra-fast comparators
(COMP), Table 66: DAC characteristics, Table 61: ADC
characteristics, Table 13: STM32F302xD/E pin
definitions, Table 14: STM32F302xD/E alternate
function mapping, Figure 41: Recommended NRST pin
protection

Added:

Table 37: Wakeup time using USART.
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