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ARM® Cortex®-M4 32-bit MCU+FPU, up to 64 KB Flash,

16 KB SRAM, ADC, DAC, USB, CAN, COMP, Op-Amp, 2.0-3.6 V

Features

June 2017

Core: ARM® 32-bit Cortex®-M4 CPU with FPU
(72 MHz max.), single-cycle multiplication and
HW division, DSP instruction

Memories

— 32 to 64 Kbytes of Flash memory

— 16 Kbytes of SRAM on data bus

CRC calculation unit

Reset and power management

— Vpp, Vppa voltage range: 2.0 to 3.6 V

— Power-on/Power down reset (POR/PDR)
— Programmable voltage detector (PVD)

— Low-power: Sleep, Stop, and Standby

— Vpar supply for RTC and backup registers

Clock management

— 4 to 32 MHz crystal oscillator

— 32 kHz oscillator for RTC with calibration
— Internal 8 MHz RC with x 16 PLL option
— Internal 40 kHz oscillator

Up to 51 fast I/O ports, all mappable on
external interrupt vectors, several 5 V-tolerant

Interconnect matrix

7-channel DMA controller supporting timers,
ADCs, SPIs, I°Cs, USARTSs and DAC

1 x ADC 0.20 ps (up to 15 channels) with
selectable resolution of 12/10/8/6 bits, 0 to
3.6 V conversion range, single
ended/differential mode, separate analog
supply from 2.0 to 3.6 V

Temperature sensor

1 x 12-bit DAC channel with analog supply from
24t036V

Three fast rail-to-rail analog comparators with
analog supply from 2.0 to 3.6 V

1 x operational amplifier that can be used in
PGA mode, all terminal accessible with analog
supply from 2.4 t0o 3.6 V

Datasheet - production data
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LQFP48 (7x7 mm)
LQFP64 (10x10 mm)

-

m M

WLCSP49
(3.417x3.151 mm)

Z
UFQFPN32
(5x5 mm)

Up to 18 capacitive sensing channels

Su

pporting touchkey, linear and rotary sensors

Up to 9 timers

One 32-bit timer with up to 4 IC/OC/PWM
or pulse counter and quadrature
(incremental) encoder input

One 16-bit 6-channel advanced-control
timer, with up to 6 PWM channels,
deadtime generation and emergency stop

Three 16-bit timers with IC/OC/OCN or
PWM, deadtime gen. and emergency stop

One 16-bit basic timer to drive the DAC
2 watchdog timers (independent, window)
SysTick timer: 24-bit downcounter

Calendar RTC with alarm, periodic wakeup
from Stop/Standby

Communication interfaces

Three 12Cs with 20 mA current sink to
support Fast mode plus

Up to 3 USARTSs, 1 with ISO 7816 I/F, auto
baudrate detect and Dual clock domain

Up to two SPIs with multiplexed full duplex
128

USB 2.0 full-speed interface
1 x CAN interface (2.0B Active)
Infrared transmitter

Serial wire debug (SWD), JTAG
96-bit unique ID

Table 1. Device summary

Reference

Part number

STM32F302x6

STM32F302R6, STM32F302C6, STM32F302K6

STM32F302x8

STM32F302R8, STM32F302C8, STM32F302K8
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STM32F302x6 STM32F302x8 Introduction

1 Introduction

This datasheet provides the ordering information and mechanical device characteristics of
the STM32F302x6/8 microcontrollers.

This datasheet should be read in conjunction with the STM32F302xB/C/D/E and
STM32F302x6/8 advanced ARM®-based 32-bit MCUs reference manual (RM0365). The
reference manual is available from the STMicroelectronics website www.st.com.

For information on the ARM® Cortex®-M4 core, please refer to the Cortex®-M4 Technical
Reference Manual, available from ARM website www.arm.com.

Cortex

Intelligent Processors by ARM®

o
[NH]
[a'm
[N E]
=
<)
o
|
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Description

The STM32F302x6/8 family is based on the high-performance ARM® Cortex®-m4

32-bit RISC core operating at a frequency of up to 72 MHz and embedding a floating point
unit (FPU). The family incorporates high-speed embedded memories (up to 64 Kbytes of
Flash memory, 16 Kbytes of SRAM), and an extensive range of enhanced 1/0Os and
peripherals connected to two APB buses.

The devices offer a fast 12-bit ADC (5 Msps), three comparators, an operational amplifier,
up to 18 capacitive sensing channels, one DAC channel, a low-power RTC, one general-
purpose 32-bit timer, one timer dedicated to motor control, and up to three general-purpose
16-bit timers, and one timer to drive the DAC. They also feature standard and advanced
communication interfaces: three I12Cs, up to three USARTS, up to two SPIs with multiplexed
full-duplex 12S, a USB FS device, a CAN, and an infrared transmitter.

The STM32F302x6/8 family operates in the —40 to +85°C and —40 to +105°C temperature
ranges from at a 2.0 to 3.6 V power supply. A comprehensive set of power-saving mode
allows the design of low-power applications.

The STM32F302x6/8 family offers devices in 32-, 48-, 49- and 64-pin packages.

The set of included peripherals changes with the device chosen.

3
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Table 2. STM32F302x6/8 device features and peripheral counts

Peripheral STM32F302Kx STM32F302Cx STM32F302Rx
Flash (Kbytes) 32 64 32 64 32 64
SRAM (Kbytes) 16

Advanced control 1 (16-bit)

3 (16-bit

General purpose 1 §32 bit;

Basic 1
Timers SysTick timer 1

Watchdog timerg 2

(independent, window)

PWM channels (all)(") 16 18

PWM channels

(except complementary) 10 12

SPI/12S 2

e 3
Comm. interfaces | USART 2 3

USB 2.0 FS 1

CAN 2.0B 1
GPIOS Normal I/Os (TC, TTa) 9 20 26

5-Volt tolerant I/Os (FT, FT1) 15 17 25
DMA channels 7
Capacitive sensing channels 13 17 18
12-bit ADC 1 1 1
Number of channels 8 1 15
12-bit DAC channels 1
Analog comparator 2 3 3
Operational amplifier 1
CPU frequency 72 MHz
Operating voltage 20t0o36V

Operating temperature

Ambient operating temperature:
-40t085°C/-40to0 105 °C

Junction temperature: - 40 to 125 °C

Packages

UFQFPN32

LQFPA48,

WLCSP49 LQFPe4

1.

3
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Figure 1. DS9896 block diagram
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AF: alternate function on I/O pins.
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Functional overview

ARM® Cortex®-M4 core with FPU, embedded Flash and
SRAM

The ARM® Cortex®-M4 processor with FPU is the latest generation of ARM processors for
embedded systems. It was developed to provide a low-cost platform that meets the needs of
MCU implementation, with a reduced pin count and low-power consumption, while

delivering outstanding computational performance and an advanced response to interrupts.

The ARM® Cortex®-M4 32-bit RISC processor with FPU features exceptional code-
efficiency, delivering the high-performance expected from an ARM core in the memory size
usually associated with 8- and 16-bit devices.

The processor supports a set of DSP instructions which allow efficient signal processing and
complex algorithm execution. Its single-precision FPU speeds up software development by
using metalanguage development tools while avoiding saturation.

With its embedded ARM core, the STM32F302x6/8 family is compatible with all ARM tools
and software.

Figure 1 shows the general block diagram of the STM32F302x6/8 family devices.

Memories

Embedded Flash memory

All STM32F302x6/8 devices feature up to 64 Kbytes of embedded Flash memory available
for storing programs and data. The Flash memory access time is adjusted to the CPU clock
frequency (0 wait state from 0 to 24 MHz, 1 wait state from 24 to 48 MHz and 2 wait states
above).

Embedded SRAM
STM32F302x6/8 devices feature 16 Kbytes of embedded SRAM.

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 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).
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Cyclic redundancy check calculation unit (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.

Power management

Power supply schemes

e Vgg, Vpp=2.0to 3.6 V: external power supply for I/Os and the internal regulator. It is
provided externally through Vpp pins.

e Vgsa. Vppa = 2.0 to 3.6 V: external analog power supply for ADC, DAC, comparators,
operational amplifier, reset blocks, RCs and PLL. The minimum voltage to be applied to
Vppa differs from one analog peripheral to another. Table 3 provides the summary of
the Vppa ranges for analog peripherals. The Vppp voltage level must always be greater
than or equal to the Vpp voltage level and must be provided first.

Table 3. External analog supply values for analog peripherals

Analog peripheral Minimum Vppp supply Maximum Vppa supply
ADC/COMP 20V 36V
DAC/OPAMP 24V 36V

e Vpgar = 1.65t0 3.6 V: power supply for RTC, external clock 32 kHz oscillator and
backup registers (through power switch) when Vpp is not present.

Power supply supervisor

The device has an integrated power-on reset (POR) and power-down reset (PDR) circuits.
They are always active, and ensure proper operation above a threshold of 2 V. The device
remains in reset mode when the monitored supply voltage is below a specified threshold,
VPOR/PDR, without the need for an external reset circuit.

e  The POR monitors only the Vpp supply voltage. During the startup phase it is required
that Vppp should arrive first and be greater than or equal to Vpp.

e  The PDR monitors both the Vpp and Vppa supply voltages, however the Vppa power
supply supervisor can be disabled (by programming a dedicated Option bit) to reduce
the power consumption if the application design ensures that Vppp is higher than or
equal to Vpp.

The device features an embedded programmable voltage detector (PVD) that monitors the
Vpp power supply and compares it to the VPVD threshold. An interrupt can be generated
when Vpp drops below the Vpyp threshold and/or when Vpp is higher than the Vpyp
threshold. The interrupt service routine can then generate a warning message and/or put
the MCU into a safe state. The PVD is enabled by software.
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3.5.3

3.54

Note:

3.6

3

Voltage regulator

The regulator has three operation modes: main (MR), low-power (LPR), and power-down.

e The MR mode is used in the nominal regulation mode (Run)

e The LPR mode is used in Stop mode.

e  The power-down mode is used in Standby mode: the regulator output is in high
impedance, and the kernel circuitry is powered down thus inducing zero consumption.

The voltage regulator is always enabled after reset. It is disabled in Standby mode.

Low-power modes

The STM32F302x6/8 supports three low-power modes to achieve the best compromise
between low power consumption, short startup time and available wakeup sources:

e Sleep mode

In Sleep mode, only the CPU is stopped. All peripherals continue to operate and can
wake up the CPU when an interrupt/event occurs.

e  Stop mode

Stop mode achieves the lowest power consumption while retaining the content of
SRAM and registers. All clocks in the 1.8 V domain are stopped, the PLL, the HSI RC
and the HSE crystal oscillators are disabled. The voltage regulator can also be put
either in normal or in low-power mode.

The device can be woken up from Stop mode by any of the EXTI line. The EXTI line
source can be one of the 16 external lines, the PVD output, the USB wakeup, the RTC
alarm, COMPx, 12C or USARTXx.

e Standby mode

The Standby mode is used to achieve the lowest power consumption. The internal
voltage regulator is switched off so that the entire 1.8 V domain is powered off. The
PLL, the HSI RC and the HSE crystal oscillators are also switched off. After entering
Standby mode, SRAM and register contents are lost except for registers in the Backup
domain and Standby circuitry.

The device exits Standby mode when an external reset (NRST pin), an IWDG reset, a
rising edge on the WKUP pin, or an RTC alarm occurs.

The RTC, the IWDG, and the corresponding clock sources are not stopped by entering Stop
or Standby mode.

Interconnect matrix

Several peripherals have direct connections between them. This allows autonomous
communication between peripherals, saving CPU resources thus power supply
consumption. In addition, these hardware connections allow fast and predictable latency.
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Table 4. STM32F302x6/8 peripheral interconnect matrix

Interconnect source Interc_:onr_lect Interconnect action
destination
TIMx Timers synchronization or chaining
ADCT Conversion triggers
TIMx DAC1
DMA Memory to memory transfer trigger
Compx Comparator output blanking
COMPx TIMx Timer input: OCREF_CLR input, input capture
ADC1 TIM1 Timer triggered by analog watchdog
GPIO
RTCCLK TIM16 Clock source used as input channel for HSI and
HSE/32 LS| calibration
MCO
CSs
ggllij/ll(phxard o TIM1 Timer break
PVD TIM15, 16, 17
GPIO
TIMx External trigger, timer break
GPIO ADC1
DACH Conversion external trigger
DAC1 COMPx Comparator inverting input

For more details about the interconnect actions, please refer to the corresponding sections
in the STM32F302xx and STM32F302x6/8 reference manual RM0365.
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3.7

3

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.

The advanced clock controller clocks the core and all peripherals using a single crystal or
oscillator. To achieve audio class performance, an audio crystal can be used.
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Figure 2. Clock tree
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3.8

3.9

3.10

3.10.1

3

General-purpose inputs/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 7 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, timers, DAC and ADC.

Interrupts and events

Nested vectored interrupt controller (NVIC)

The STM32F302x6/8 devices embed a nested vectored interrupt controller (NVIC) able to
handle up to 60 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.
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3.11.2
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Fast analog-to-digital converter (ADC)

An analog-to-digital converter, with selectable resolution between 12 and 6 bit, is embedded
in the STM32F302x6/8 family devices. The ADC has up to 15 external channels performing
conversions in single-shot or scan modes. Channels can be configured to be either single-
ended input or differential input. In scan mode, automatic conversion is performed on a
selected group of analog inputs.

Additional logic functions embedded in the ADC interface allow:
e  Simultaneous sample and hold
e  Single-shunt phase current reading techniques.

The ADC can be served by the DMA controller.

Three analog watchdogs are available. The analog watchdog feature allows very precise
monitoring of the converted voltage of one, some or all selected channels. An interrupt is
generated when the converted voltage is outside the programmed thresholds.

The events generated by the general-purpose timers (TIMx) and the advanced-control timer
(TIM1) can be internally connected to the ADC start trigger and injection trigger,
respectively, to allow the application to synchronize A/D conversion and timers.

Temperature sensor

The temperature sensor (TS) generates a voltage Vgensg that varies linearly with
temperature.

The temperature sensor is internally connected to the ADC1_IN16 input channel which is
used to convert the sensor output voltage into a digital value.

The sensor provides good linearity but it has to be calibrated to obtain good overall
accuracy of the temperature measurement. As the offset of the temperature sensor varies
from chip to chip due to process variation, the uncalibrated internal temperature sensor is
suitable for applications that detect temperature changes only.

To improve the accuracy of the temperature sensor measurement, each device is
individually factory-calibrated by ST. The temperature sensor factory calibration data are
stored by ST in the system memory area, accessible in read-only mode.

Internal voltage reference (VrggiNT)

The internal voltage reference (VregnT) Provides a stable (bandgap) voltage output for the
ADC and Comparators. VgregnT IS internally connected to the ADC1_IN18 input channel.
The precise voltage of VgggnT is individually measured for each part by ST during
production test and stored in the system memory area. It is accessible in read-only mode.

3
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3.11.3

3.12

3.13

3

Vgat battery voltage monitoring

This embedded hardware feature allows the application to measure the Vg1 battery voltage
using the internal ADC channel ADC1_IN17. As the Vgat voltage may be higher than Vppa,
and thus outside the ADC input range, the Vgt pin is internally connected to a bridge
divider by 2. As a consequence, the converted digital value is half the Vgt voltage.

Digital-to-analog converter (DAC)

One 12-bit buffered DAC channel (DAC1_OUT1) can be used to convert digital signals into
analog voltage signal outputs. The chosen design structure is composed of integrated
resistor strings and an amplifier in inverting configuration.

This digital interface supports the following features:

e  One DAC output channel

e  8-bit or 12-bit monotonic output

e Left or right data alignment in 12-bit mode

e  Synchronized update capability

¢ Noise-wave generation

e Triangular-wave generation

e  DMA capability

e  External triggers for conversion

Operational amplifier (OPAMP)

The STM32F302x6/8 devices embed one operational amplifier with external or internal
follower routing and PGA capability (or even amplifier and filter capability with external
components). When the 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

e In PGA mode, the gain can be programmed to be 2, 4, 8 or 16.
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3.14 Ultra-fast comparators (COMP)
The STM32F302x6/8 devices embed up to three ultra-fast rail-to-rail comparators which
offer the features below:
e Programmable internal or external reference voltage
e  Selectable output polarity.
The reference voltage can be one of the following:
e External I/O
e DAC output
e Internal reference voltage or submultiple (1/4, 1/2, 3/4). Refer to Table 27: Embedded
internal reference voltage for the value and precision of the internal reference voltage.
All comparators can wake up from STOP mode, and also generate interrupts and breaks for
the timers.
3.15 Timers and watchdogs
The STM32F302x6/8 devices include advanced control timer, up to general-purpose timers,
basic timer, two watchdog timers and a SysTick timer. Table 5 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
Ag‘é?]?r‘;?d TIM1(® 16-bit Ll’Jp’ /B‘;"V‘\’:]’ between 1 Yes 4 Yes
P and 65536
Any integer
TIM2 32-bit L:Jp’ /g‘;‘\’,"v:’ between 1 Yes 4 No
P and 65536
Any integer
Gjr”e(::é TIM15(") 16-bit Up between 1 Yes 2 1
purp and 65536
™) Any integer
Trl|’\|\/|/|11(;(1)’ 16-bit Up between 1 Yes 1 1
and 65536
Any integer
Basic TIM6 16-bit Up between 1 Yes 0 No
and 65536

1. TIM1/15/16/17 can be clocked from the PLL running at 144 MHz when the system clock source is the PLL and AHB or
APB2 subsystem clocks are not divided by more than 2 cumulatively.
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3.15.1

3.15.2

3

Advanced timer (TIM1)

The advanced-control timer can each be seen as a three-phase PWM multiplexed on 6
channels. They have complementary PWM outputs with programmable inserted dead-
times. They can also be seen as complete general-purpose timers. The 4 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 3.15.2 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, TIM15, TIM16, TIM17)

There are up to four synchronizable general-purpose timers embedded in the
STM32F302x6/8 devices (see Table 5 for differences). Each general-purpose timer can be
used to generate PWM outputs, or act as a simple time base.

TIM2

TIM2 has a 32-bit auto-reload up/downcounter and 32-bit prescaler

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

The counter can be frozen in debug mode.

It has independent DMA request generation and supports quadrature encoders.

TIM15, TIM16 and TIM 17
These three timers general-purpose timers with mid-range features:

They have 16-bit auto-reload upcounters and 16-bit prescalers.
e TIM15 has 2 channels and 1 complementary channel
e 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.
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3.15.3 Basic timer (TIM6)

This timer is mainly used for DAC trigger generation. It can also be used as a generic 16-bit
time base.

3.154 Independent watchdog (IWDG)

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

3.15.5 Window watchdog (WWDG)

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

3.15.6 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

3.16 Real-time clock (RTC) and backup registers

The RTC and the 20 backup registers are supplied through a switch that takes power from
either the Vpp supply when present or the VBAT pin. The backup registers are five 32-bit
registers used to store 20 byte 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.

3
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The RTC is an independent BCD timer/counter. It supports the following features:

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

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

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

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

Two anti-tamper detection pins with programmable filter. The MCU can be woken up
from Stop and Standby modes on tamper event detection.

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.

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

RTC clock sources can be:

A 32.768 kHz external crystal

A resonator or oscillator

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

The high-speed external clock divided by 32.
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Inter-integrated circuit interfaces (I2C)

The devices feature three 12C bus interfaces which can operate in multimaster and slave
mode. Each 12C interface can support standard (up to 100 kHz), fast (up to 400 kHz) and
fast mode + (up to 1 MHz) modes.

All 12C interfaces support 7-bit and 10-bit addressing modes, multiple 7-bit slave addresses
(2 addresses, 1 with configurable mask). They also include programmable analog and
digital noise filters.

Table 6. Comparison of 12C analog and digital filters

Analog filter Digital filter
Pulse width of Programmable length from 1 to 15
. >50ns .
suppressed spikes 12C peripheral clocks

1. Extra filtering capability vs.
Benefits Available in Stop mode standard requirements.
2. Stable length

Wakeup from Stop on address
match is not available when digital
filter is enabled.

Variations depending on

Drawbacks
temperature, voltage, process

In addition, it provides hardware support for SMBUS 2.0 and PMBUS 1.1: ARP capability,
Host notify protocol, hardware CRC (PEC) generation/verification, timeouts verifications and
ALERT protocol management. It also has a clock domain independent from the CPU clock,
allowing the 12Cx (x=1,3) to wake up the MCU from Stop mode on address match.

The 12C interfaces can be served by the DMA controller.
Refer to Table 7 for the features available in 12C1, 12C2 and 12C3.

Table 7. STM32F302x6/8 12C implementation

12C features(! 12C1 12C2 12C3
7-bit addressing mode X X X
10-bit addressing mode X X X
Standard mode (up to 100 kbit/s) X X X
Fast mode (up to 400 kbit/s) X X X
Fast Mode Plus with 20mA output drive I/Os (up to 1 Mbit/s) X X X
Independent clock X X X
SMBus X X X
Wakeup from STOP X X X

1. X = supported.

3
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3.18

3.19

3

Universal synchronous/asynchronous receiver transmitter
(USART)

The STM32F302x6/8 devices have three embedded universal synchronous receiver
transmitters (USART1, USART2 and USART3).

The USART interfaces are able to communicate at speeds of up to 9 Mbit/s.

All USARTSs support hardware management of the CTS and RTS signals, multiprocessor
communication mode, single-wire half-duplex communication mode and synchronous
mode.

USART1 supports SmartCard mode, IrDA SIR ENDEC, LIN Master capability and
autobaudrate detection.

All USART interfaces can be served by the DMA controller.

Refer to Table 8 for the features available in all USARTSs interfaces.

Table 8. USART features

USART modes/features() USART1 | USART2 | USART3
Hardware flow control for modem X X X
Continuous communication using DMA X X
Multiprocessor communication X X X
Synchronous mode X X X
SmartCard mode X - -
Single-wire half-duplex communication X X X
IrDA SIR ENDEC block X - -
LIN mode X - -
Dual clock domain and wakeup from Stop mode X - -
Receiver timeout interrupt X - -
Modbus communication X - -
Auto baud rate detection X - -
Driver Enable X X X

1. X =supported.

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

Two SPI interfaces (SPI2 and SPI3) allow communication up to 18 Mbit/s in slave and
master modes in full-duplex and simplex modes. The 3-bit prescaler gives 8 master mode
frequencies and the frame size is configurable from 4 bits to 16 bits.

Two standard 12S interfaces (multiplexed with SPI2 and SPI3) are available, that can be
operated in master or slave mode. These interfaces can be configured to operate with 16/32
bit resolution, as input or output channels. Audio sampling frequencies from 8 kHz up to
192 kHz are supported. When either or both of the I12S interfaces is/are configured in master
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3.20

3.21

3.22
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mode, the master clock can be output to the external DAC/CODEC at 256 times the
sampling frequency.

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

Table 9. STM32F302x6/8 SPI/12S implementation

SPI features(! SPI2 SPI3
Hardware CRC calculation X X
Rx/Tx FIFO X X
NSS pulse mode X X
I12S mode X X
Tl mode X X

1. X = supported.

Controller area network (CAN)

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

Universal serial bus (USB)

The STM32F302x6 STM32F302x8 embeds a full-speed USB device peripheral compliant
with the USB specification version 2.0. The USB interface implements a full-speed

(12 Mbit/s) function interface with added support for USB 2.0 Link Power Management. It
has software-configurable endpoint setting with packet memory up-to 1 KB (the last 256
bytes are used for CAN peripheral if enabled) and suspend/resume support. It requires a
precise 48 MHz clock which is generated from the internal main PLL (the clock source must
use an HSE crystal oscillator).

Touch sensing controller (TSC)

The STM32F302x6/8 devices provide a simple solution for adding capacitive sensing
functionality to any application. These devices offer up to 18 capacitive sensing channels
distributed over 6 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 (for example glass, plastic). 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.
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Table 10. Capacitive sensing GPIOs available on STM32F302x6/8 devices

Group Capacitive sensing signal name Pin name

TSC_G1_101 PAO
TSC_G1_102 PA1

1 TSC_G1_103 PA2
TSC_G1_104 PA3
TSC_G2_101 PA4
TSC_G2_102 PA5

? TSC_G2_103 PAB
TSC_G2_104 PA7
TSC_G3_101 PC5
TSC_G3_102 PBO

° TSC_G3_103 PB1
TSC_G3_104 PB2
TSC_G4_101 PA9
TSC_G4_102 PA10

‘ TSC_G4_103 PA13
TSC_G4_104 PA14
TSC_G5_101 PB3
TSC_G5_102 PB4

° TSC_G5_103 PB6
TSC_G5_104 PB7
TSC_G6_101 PB11
TSC_G6_102 PB12

° TSC_G6_103 PB13
TSC_G6_104 PB14

Table 11. No. of capacitive sensing channels available on
STM32F302x6/8 devices
Number of capacitive sensing channels
Analog 1/0 group
STM32F302Rx STM32F302Cx STM32F302Kx

G1 3 3 3

G2 3 3 3

G3 3 2 1

G4 3 3 3

G5 3 3 3
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Table 11. No. of capacitive sensing channels available on
STM32F302x6/8 devices (continued)

Number of capacitive sensing channels
Analog I/O group
STM32F302Rx STM32F302Cx STM32F302Kx
G6 3 3 0
Numbgr of capacitive 18 17 13
sensing channels
3.23 Infrared transmitter

The STM32F302x6/8 devices provide an infrared transmitter solution. The solution is based
on internal connections between TIM16 and TIM17 as shown in the figure below.

TIM17 is used to provide the carrier frequency and TIM16 provides the main signal to be
sent. The infrared output signal is available on PB9 or PA13.

To generate the infrared remote control signals, TIM16 channel 1 and TIM17 channel 1 must
be properly configured to generate correct waveforms. All standard IR pulse modulation
modes can be obtained by programming the two timers output compare channels.

Figure 3. Infrared transmitter

TIMER 16 oc

(for envelop)

PB9/PA13

TIMER 17 oc

(for carrier)

MS30365V1

3
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3.24 Development support

3.24.1 Serial wire JTAG debug port (SWJ-DP)

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

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

Figure 4. STM32F302x6/8 UFQFN32 pinout
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1. The above figure shows the package top view.

Figure 5. STM32F302x6/8 LQFP48 pinout
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1. The above figure shows the package top view.
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Figure 6. STM32F302x6/8 LQFP64 pinout
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1. The above figure shows the package top view.
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Figure 7. STM32F302x6/8 WLCSP49 ballout
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1. The above figure shows the package top view.
2. NC: Not connected.
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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 during and
Pin name . .
after reset is the same as the actual pin name
S Supply pin
Pin type | Input only pin
I/0 Input / output pin
FT 5V tolerant I/O
FTf 5V tolerant I/O, 12C FM+ option
TTa 3.3 V tolerant I/O
I/O structure TT 3.3 V tolerant I/O
TC Standard 3.3V I/0
B Dedicated 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
Alterpate Functions selected through GPIOx_AFR registers
functions
Pin
functions it
Addltl.onal Functions directly selected/enabled through peripheral registers
functions

3
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Table 13. STM32F302x6/8 pin definitions

Pin Number
g
9 2
N 2 © < Pin name & 8 ] Alternate Additional
(5] o < © . - fed "6 . .
Z | || (function after reset) £ < > functions functions
TR O L [T o
o hr (] («] o
s | ; -l - =
- B6 1 1 VBAT S - - Backup power supply
PC13(") TAMPER1 ™) WKUP2, RTC_TAMP1,
- b2z WKUP2 (PC13) Vo e TIM1_CH1N RTC_TS, RTC_OUT
Pc14(M 0sc32_IN )
- c7 | 3 3 (PC14) 110 TC - OSC32_IN
Pc15(") 0sC32_ouT ™)
- Ce | 4 4 (PC14) 110 TC - 0SC32_0uT
12C2_SDA, SPI2_NSS/I12S2_WS,
2 | D7 | 5 5 PFO OSC_IN (PFO0) I/0 FTf - TIM1_CH3N OSC_IN
3 | D6 | 6 6 PF1 OSC_OUT (PF1) ] FTf - I2C2_SCL, SPI2_SCK/I2S2_CK OSC_OuT
4 E7 7 7 NRST I/10 RST - Device reset input/internal reset output (active low)
- - - 8 PCO I/0 TTa - EVENTOUT, TIM1_CH1 ADC1_IN6
- - - 9 PC1 I/0 TTa - EVENTOUT, TIM1_CH2 ADC1_IN7
- - - 10 PC2 I/0 TTa - EVENTOUT, TIM1_CH3 ADC1_IN8
EVENTOUT, TIM1_CH4,
- - - 11 PC3 I/0 TTa - TIM1_BKIN2 ADC1_IN9
6 E6 8 12 VSSA/VREF- S - - Analog ground/Negative reference voltage
5 A6 9 13 VDDA/VREF+ S - - Analog power supply/Positive reference voltage
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Table 13. STM32F302x6/8 pin definitions (continued)

Pin Number
g
g |
8|9 |2 |3 Pin name g e 2 Alternate Additional
Z & E E (function after reset) < v S functions functions
g |9 |ag|g o o)
2 ; | | =
TIM2_CH1/TIM2_ETR,
7 | F6 | 10 | 14 |PAO-TAMPER2-WKUP1| 1/0 TTa (2> | TSC_G1_101, USART2_CTS, ADC1_IN1, RTC_TAMP2, WKUP1
EVENTOUT
RTC_REFIN, TIM2_CH2,
8 |G7 | 11|15 PA1 /o TTa (@) 1TSC_G1_102, USART2_RTS_DE, |ADC1_IN2
TIM15_CH1N, EVENTOUT
TIM2_CH3, TSC_G1_l03,
9 | E5| 12 | 16 PA2 /0 TTa (2 |USART2_TX, COMP2_OUT, ADC1_IN3, COMP2_INM
TIM15_CH1, EVENTOUT
TIM2_CH4, TSC_G1_104,
10 | E4 | 13 | 17 PA3 110 TTa @ |USART2_RX, TIM15_CH2, ADC1_IN4
EVENTOUT
- | F7T | - | 18 VSS_4 S - - - -
- | F2 ] - | 19 VDD_4 S - - - -
ADC1_IN5, DAC1_OUT1,
11 | G6 | 14 | 20 PA4 e} TTa 0G) ngfgg_go}g,ES\I/DI|E3;\I_$OSS4|2$3_WS, COMP2_INM, COMP4_INM,
- COMP6_INM
TIM2_CH1/TIM2_ETR,
12 | F5 | 15 | 21 PA5 /0 TTa - |1SC G2.102, EVENTOUT OPAMP2_VINM
3) |TIM16_CH1, TSC_G2_I03,
13 | F4 | 16 | 22 PAG /0 TTa TIM1_BKIN, EVENTOUT ADC1_IN10, OPAMP2_VOUT
TIM17_CH1, TSC_G2_104, ADC1_IN15, COMP2_INP,
W 31723 PAT Vo TTa " |TIM1_CH1N, EVENTOUT OPAMP2_VINP
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Table 13. STM32F302x6/8 pin definitions (continued)

Pin Number
e
g |
8|9 |2 |3 Pin name g e 2 Alternate Additional
2 % 5 & (function after reset) c - ‘Z'-’ functions functions
L ||k | a g
(<} | (e} (¢} (@)
o] = -l | =
EVENTOUT, TIM1_ETR,
- - 24 PC4 I/0 TT - USART1 TX
EVENTOUT, TIM15_BKIN,
- - - 25 PC5 I/0 TTa - TSC_G3_101, USART1_RX OPAMP2_VINM
TSC_G3_102, TIM1_CH2N, ADC1_IN11, COMP4_INP,
15| G5 | 18 | 26 PBO Vo TTa ) EVENTOUT OPAMP2_VINP
TSC_G3_103, TIM1_CH3N,
- G4 | 19 | 27 PB1 I/0 TTa - COMP4_OUT. EVENTOUT ADC1_IN12
- G3 | 20 | 28 PB2 I/0 TTa - TSC_G3_104, EVENTOUT COMP4_INM
TIM2_CH3, TSC_SYNC,
i E3 121129 PB10 Vo il i USART3_TX, EVENTOUT
TIM2_CH4, TSC_G6_|01,
- G2 | 22 | 30 PB11 I/0 TTa - USART3_RX, EVENTOUT ADC1_IN14, COMP6_INP
16 | D3 | 23 | 31 VSS 2 S - - Digital ground
17 | B2 | 24 | 32 VDD_2 S - - Digital power supply
TSC_G6_102, 12C2_SMBAL,
- E2 | 25 | 33 PB12 I/0 TT - SPI2_NSS/12S2_WS, TIM1_BKIN,
USART3_CK, EVENTOUT
TSC_G6_l03, SPI2_SCK/12S2_CK,
- G1 | 26 | 34 PB13 I/0 TTa - TIM1_CH1N, USART3_CTS, ADC1_IN13
EVENTOUT
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Table 13. STM32F302x6/8 pin definitions (continued)

Pin Number
e
g |
8|9 |2 |3 Pin name g e 2 Alternate Additional
2 % 5 & (function after reset) c - Z° functions functions
L ||k | a g
(<} | (e} (¢} (@)
o] = -l | =
TIM15_CH1, TSC_G6_104,
SPI12_MISO/12S2ext_SD,
- F1 | 27 | 35 PB14 I/0 TTa - TIM1_CH2N, USART3_RTS_DE, OPAMP2_VINP
EVENTOUT
RTC_REFIN, TIM15_CH2,
- E1 | 28 | 36 PB15 I/0 TTa - TIM15_CH1N, TIM1_CH3N, COMP6_INM
SPI2_MOSV/I2S2_SD, EVENTOUT
EVENTOUT, 12S2_MCK,
- - - 37 PC6 I/0 FT - COMPS_OUT -
- - - 38 PC7 I/0 FT - EVENTOUT, 12S3_MCK -
- - - 39 PC8 I/0 FT - EVENTOUT -
- - - 40 PC9 1’0 FTf - EVENTOUT, I12C3_SDA, I12SCKIN -
MCO, 12C3_SCL, I12C2_SMBAL,
18 | D1 | 29 | 41 PA8 I/0 FT - 12S82_MCK, TIM1_CH1, -
USART1_CK, EVENTOUT
I2C3_SMBAL, TSC_G4_|01,
12C2_SCL, 12S3_MCK, TIM1_CH2,
19 | D2 | 30 | 42 PA9 I/0 FTf - USART1_TX, TIM15_BKIN, -
TIM2_CH3, EVENTOUT

8XZ0E4ZEINLS 9XZ0E4CEINLS
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Table 13. STM32F302x6/8 pin definitions (continued)

Pin Number
e
g |
8|9 |2 |3 Pin name g e 2 Alternate Additional
2 % 5 & (function after reset) c - Z° functions functions
T O o T o »
(<} | (e} (¢} (@)
o] = -l | =
TIM17_BKIN, TSC_G4_102,
12C2_SDA, SPI2_MISO/I12S2ext_SD,
20 | C2 | 31 | 43 PA10 I/0 FTf - TIM1_CH3, USART1_RX, -
COMP6_OUT, TIM2_CH4,
EVENTOUT
SPI2_MOSV/12S2_8SD, TIM1_CH1N,
21 | C1 | 32 | 44 PA11 I/0 FT - USART1_CTS, CAN_RX,TIM1_CH4, |USB_DM
TIM1_BKIN2, EVENTOUT
TIM16_CH1, I12SCKIN, TIM1_CH2N,
22 | C3 | 33 | 45 PA12 I/0 FT - USART1_RTS_DE, COMP2_OUT, USB_DP
CAN_TX, TIM1_ETR, EVENTOUT
SWDIO, TIM16_CH1N,
23 | B3 | 34 | 46 PA13 I/0 FT - TSC_G4_103, IR-OUT, -
USART3_CTS, EVENTOUT
- B1 | 35 | 47 VSS_3 S - - Digital ground
- B2 | 36 | 48 VDD_3 S - - Digital power supply
SWCLK-JTCK, TSC_G4_104,
24 | A1 | 37 | 49 PA14 I/0 FTf - 12C1_SDA, TIM1_BKIN, -
USART2_TX, EVENTOUT
JTDI, TIM2_CH1/TIM2_ETR,
TSC_SYNC, I12C1_SCL,
25 | A2 | 38 | 50 PA1S Vo Ff " |SPI3_NSS/I2S3 WS, USART2 RX, -
TIM1_BKIN, EVENTOUT

uonduosap uid pue sjnouid
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Table 13. STM32F302x6/8 pin definitions (continued)

Pin Number
e
g |
8|9 |2 |3 Pin name g e 2 Alternate Additional
2 % 5 & (function after reset) c - ‘Z'-’ functions functions
T O o T o »
(<} | (e} (¢} (@)
o] = -l | =
EVENTOUT, SPI3_SCK/I12S3_CK,
- - 51 PC10 I/0 FT - USART3_TX -
EVENTOUT,
- - - 52 PC11 I/0 FT - SPI3_MISO/12S3ext_SD, -
USART3_RX
EVENTOUT, SPI3_MOSI/I12S3_SD,
- - - 53 PC12 I/0 FT - USART3_CK -
- - - 54 PD2 I/0 FT - EVENTOUT -
JTDO-TRACESWO, TIM2_CH2,
26 | A3 | 39 | 65 PB3 I/0 FT - TSC_G5_101, SPI3_SCKI/12S3_CK, -
USART2_TX, EVENTOUT
JTRST, TIM16_CH1, TSC_G5_102,
SPI3_MISO/12S3ext_SD,
27 | A4 | 40 | 56 PB4 Vo FT " |USART2_RX, TIM17_BKIN, )
EVENTOUT
TIM16_BKIN, 12C1_SMBAI,
28 | B4 | 41 | 57 PB5 I/0 FT - SPI3_MOSV/I2S3_SD, USART2_CK, -
I2C3_SDA, TIM17_CH1, EVENTOUT
TIM16_CH1N, TSC_G5_I103,
29 | C4 | 42 | 58 PB6 110 FTf - 12C1_SCL, USART1_TX, -
EVENTOUT
TIM17_CH1N, TSC_G5_104,
30 | D4 | 43 | 59 PB7 I/0 FTf - 12C1_SDA, USART1_RX, -
EVENTOUT
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Table 13. STM32F302x6/8 pin definitions (continued)

Pin Number
e
g |
N 2 | o | « Pin name g e § Alternate Additional
4 & N & (function after reset) c = S functions functions
T O o T o n
(<} | g | O (@)
=] s | | =
31 | A5 | 44 | 60 BOOTO B - Boot memory selection
TIM16_CH1, TSC_SYNC,
- B5 | 45 | 61 PB8 I/0 FTf - 12C1_SCL, USART3_RX, CAN_RX, -
TIM1_BKIN, EVENTOUT
TIM17_CH1, 12C1_SDA, IR-OUT,
- C5 | 46 | 62 PB9 I/0 FTf - USART3_TX, COMP2_OUT, -
CAN_TX, EVENTOUT
32 | D3 | 47 | 63 VSS_1 S - - Digital ground
"1" | B7 | 48 | 64 VDD_1 S - - Digital power supply

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 RM0365 reference manual.

Fast ADC channel.

These GPIOs offer a reduced touch sensing sensitivity. It is thus recommended to use them as sampling capacitor 1/0.
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Table 14. Alternate functions for Port A

o -~ N (3] < n
e e o 2 h T i o i i T = = Tl =
< < < < < < < < < < < < < < < <
)
[
% ©
2 P o
© = ° o 2 g
o = = e o E (8] v
= g 3 = @ el x L S a =
5 EE | £ | 2 | E. £ 8& | 2% |58 | =
c O W = I Ex < 0= Yo | o = ~
£ z> = = Q= o N T 20 | oo = p=
3 w = = = OF n 0 ns ca | as = =
3 < | EE E E Sg | 22 SE 9 |00 | E E =
v » 9= a ] - i) ) <2 ® O > ] - - z
c > == ) O o= oo oo n< oa < = = = >
o n FE N N S E w0 n YN DO N9 o = = = . . w
TIM2
pa0 |- _CH1/ TSC ) ) ) USART2 | ) EVENT
TIM2 _G1_l01 _CTS ouT
_ETR
pa1  |RTC TIM2 TSC ) ) ) U§¢§T132 ) TIM15 EVENT
_REFIN |_CH2 _G1.102 e _CHIN ouT
paz |- TIM2 TSC ) ) ) USART2 | COMP2 |TIM15 EVENT
_CH3 _G1.103 _TX _OUT | _CHf1 ouT
pas |- TIM2 TSC ) ) ) USART2 | TIM15 EVENT
_CH4 _G1_104 _RX _CH2 ouT
pas |- ) TSC ) ) SPI3_NSS/ | USART2 | ) EVENT
_G2_l01 12S3_WS |_CK ouT
TIM2
pas |- _CH1/ TSC ) ) ) ) ) ) EVENT
TIM2 _G2.102 ouT
_ETR
TIM16 TSC EVENT
PAG |- _CH1 ~G2_103 |~ . TIM1_BKIN | - . . ouT
oAz |- TIM17 TSC ) ) TIM1 ) ) EVENT
_CH1 _G2_104 _CHIN ouT
12C3 12C2 1282 USART1 EVENT
PA8 |MCO ) _SCL _SMBAL |_MCK TIM1_CH1 _CK ) ) ouT
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Table 14. Alternate functions for Port A (continued)

o -~ N (3] < n
2 T o 2 h i rd i i 2 T T T Tl T
< < < < < < < < < < < < < < < <
)
[
% ©
2 o o
© E i) o 2 g
o = = - (3 -2 A 0
£ =. | 8 | 8 |E 5 | as |ZE |88 | =
g E= = = =~ = o ‘g <= =0 =
< 0w = I E= = 0= 0 |OoF E ~
£ => | = T | 8= | a®» | 8 | 20 | o& | £ =
= w = = = OF n® 0= ca | a= = =
o3 < Ex E E 83 gd SF xQ | 99 E E e
S & & = ) S & Z & 2 x| = =
5| ¢ |22 | ¢ S |9 |2z | a8 | o< |85 | T | £ | £ | & =
o n - E o ] = 7 R7) o DO XIS () = = = ' . w
12C3 TSC 12C2 1283 USART1 TIM15 | TIM2 EVENT
PA9 |- - SMBAL | G4 101| scL | mck | TM1CHZ | oy - BKIN | CH3 |” - ouT
SPI2_MIS
TIM17 TSC 12C2 — USART1 | COMP6 TIM2 EVENT
PA10 |- _BKIN _G4 102 | _SDA Ogésze’“ TIM1_CH3 _RX _out | _CH4 | ) ouT
a1t |- ) ) ) ) ::7:2252"0 TIM1 USART1 | CAN | TIM1 | TIM1 EVENT
<D _CHIN _CTS _RX _CH4 | _BKIN2 ouT
USART1
TIM16 TIM1 COMP2 |CAN TIM1 EVENT
PA12 |- _CH1 ) ) 12SCKIN _CH2N ERTS—D _OUT |_TX . _ETR |~ ouT
SWDAT- | TIM16 TSC USART3 EVENT
PAI3 | jtms | cHIN |” G4.103 IR-OUT |- c1s | - - - - ouT
SWCLK- TSC 12C1 USART2 EVENT
PA14 1 jTek - G4 104 | SDA  |” TIMT_BKIN | "y - - - - - ouT
TIM2_C
pA15 | JTOI H1/ TSC 12C1 ) SPI3_NSS/ | USART2 | M1 | ) ) EVENT
TIM2_E _SYNC |_SCL 12S3_WS |_RX _BKIN ouT
TR
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Table 15. Alternate functions for Port B

o - N (3] < n
2 Y o & ol o i i & g T = T Tl T
< < < < < < < < < < < < < < < <
)
'—
% ©
Port & 2 n o
; s = s
pin © = o b N o
name = & 3) = o _ 2 E o ~ O 0
= s ® = § | 898 | Ea | ol s
£z = [ = o = o« < s S0 =
B w E ) = = £ n = 20 oF = ~
b -— -— ] N & N~ = o h =
" S S S O | 28 | 85 | =8 | &= s =
< Erx e e 85 aQy o 2o o 8 = E E
S @ % | 2 | 8= | s; z | © > S = | c
e |22 | & S | 5% |aa |ad | 2% | 88 | Z = s | E 1
n = N N N K7 n Y 50 8o [3) = = = . . 1]
PBO ] ] TSC ] TIM1 ] ] ] ) ] EVENT
_G3_102 CH2N ouT
PB1 ) ) TSC ) TIM1 ) COMP4_ | ) ) EVENT
_G3_103 CH3N ouT ouT
TsC EVENT
PB2 _G3 104 | . ) ) . ) ) ouT
PB3 %E;CC)'E TIM2 TSC ) iﬁg—f’c USART2 | ] ] ) EVENT
swo | |-cH2 _G5_101 Al B P ouT
SPI3_MI
TIM16 TSC | USART2 TIM17 EVENT
PB4 JIRST | g G102 35%'233 “RX - - _BKIN . out
SPI3
PBS ) TIM16 ) 12C1 _MOSI/ |USART2 |12C3 TIM17 ) EVENT
_BKIN _SMBAI 12S3ext_ | CK _SDA _CH1 ouT
SD
PB6 ) TIM16 TSC 12C1 ) USART1 | ) ) ) EVENT
_CHIN _G5_103 |_scL _TX ouT
pB7 ] TIM17 TSC 12C1 ] USART1 | ] ) ) EVENT
_CH1N _G5_104 | _SDA _RX ouT
P8 ) TIM16 TSC 12C1 ) USART3 | CAN ) TIM1 EVENT
_CH1 _SYNC |_scL _RX _RX _BKIN ouT
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o o - N I < 7] © ~ o o e = N ® 3 o
® < < < < < < < < < < L L Lo | &
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Port & 2 g %
pin © = - o S o
= e o o = %) 0
name = & 9 = b &6 5 & a =
E = 2 = E | g€ | <5 O =
4 = = 3 c c N = -~ -
28 | £ |2 |55 |g: |85 /28|8f|F |
W = = = OF | @9 | @S | Ea | a= = =
< | EE E E 8¢ | 22 | SE | 29 | 99 E E =
0 g5 A A = | 98 | 9& | €2 | ®9 3 S = = z
> == Q Q QZ |aca ([l | o< | QF < = = = >
n == N N NE X7 »n N S50 a P (%) = = = ' . w
TIM17 12C1 USART3 | COMP2_ | CAN EVENT
PB9 ) _CH1 ) . _SDA IR-OUT _TX ouT _TX ouT
)
9 PB10 |- TIM2 i TsC i i USART3 | i EVENT
Q _CH3 _SYNC _TX ouT
c}’ PB11 ) TIM2 ) TSC ) i USART3 | i EVENT
& _CH4 _G6_101 _RX ouT
Py
@ pB12 |- i i TSC 12C2 gﬁfs—zNS TIM1 USART3 | i EVENT
~ _G6_102 | _SMBAL |,/ .~"~ | _BKIN | _CK ouT
pB13 |- i i TSC i iflz_sc TIM1 USART3 | i EVENT
_G6_103 1252 CK _CHIN |_CTS ouT
pe1a |- TIM15 | TSC ) gg'ﬁz—g'z' TIM1 U§¢§T3 ) i EVENT
_CH1 _G6_104 ext_SD _CH2N DE ouT
pg1s  |RTC TIM15  |TIM15 | TIMA gzli—'v' i ) ) i EVENT
_REFIN |_CH2 _CHIN _CH3N | o2 sp ouT

uonduosap uid pue sjnouid
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Table 16. Alternate functions for Port C

AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
mname | o ae |TMETMIS s | acsmmiss | iactizcommy | SPIZS2 | SPI2SASPIA | S,
- EVENT ITIM15 TSC TIM16/TIM17 Infrared Infrared USART3/CAN/
GPCOMP6
PCO - EVENTOUT TIM1_CHA1 - - - - -
PC1 - EVENTOUT TIM1_CH2 - - - - -
PC2 - EVENTOUT TIM1_CH3 - - - - -
PC3 - EVENTOUT TIM1_CH4 - - - TIM1_BKIN2 -
PC4 - EVENTOUT TIM1_ETR - - - - USART1_TX
PC5 - EVENTOUT TIM15_BKIN TSC_G3_l01 - - - USART1_RX
PC6 - EVENTOUT - - - - 1282_MCK COMP6_OUT
PC7 - EVENTOUT - - - - 12S3_MCK -
PC8 - EVENTOUT - - - - - -
PC9 - EVENTOUT - I2C3_SDA - I12SCKIN - -
PC10 - EVENTOUT - - - - ZPSIB:‘)’__gic(; K/ USART3_TX
PC11 - EVENTOUT - - - - Iszg'ggxgg/ USART3_RX
PC12 - EVENTOUT - - - - ISZPSI::::QADO s USART3_CK
PC13 - - - - TIM1_CH1N - - -
PC14 - - - - - - - -
PC15 - - - - - - - -
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Table 17. Alternate functions for Port D

8¢€L/8Y

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
Port &
USART1/
pin TIM2/TIM15/ 12C3/TIMA/TIMZ/ 12C1/12C2/TIMA/ SPI2/12S2/ SPI2/12S2/SPI3/ USART2/
name |SYS_AF EI\I}IIE‘I"?-II_TIMHI TIM15 12C3/TIM15/TSC TIM16/TIM17 ﬁ::::-lj:m :ifSrI:I;I;ILVHI USART3/CAN/
GPCOMP6
PD2 - EVENTOUT - - - - - -
Table 18. Alternate functions for Port F
AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
Port &
pin TIM2/TIM15/ SPI2/12S2/ SPI2/12S2/SPI13/ | USART1/USAR
name | SYS_AF TIMA6/TIMA7/ !I?I:\:n:ilg IM/TIM2/ | 1> 3 mimes/Tsc 'T"’Im’gﬁiﬁ '7"”’ SPI3/I12S3/ 12S3/TIM1/ T2/USART3/
o EVENT Infrared Infrared CAN/GPCOMP6
o
(o)
o SPI2_NSS/
§ PFO - - - - 12C2_SDA 1282 WS TIM1_CH3N -
> SPI2_SCK/
2 PF1 |- - - - 12C2_SCL 1252 K - -
2
\‘

uonduosap uid pue sjnouid
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5 Memory mapping
Figure 8. STM32F302x6/8 memory mapping
0x5000 07FF
AHB3
OxFFFF FFFF 0x5000 0000
Cortex-M4 Reserved
7 with FPU
Internal 0x4800 1800
Peripherals AHB2
0xE000 0000 0x4800 0000
Reserved
6
0x4002 43FF
AHB1

0xC000 0000

0x4002 0000
Reserved
5

0x4001 6C00

0xA000 0000 APB2
0x4001 0000
4 Reserved
0x4000 A000
APB1
0x8000 0000 0x4000 0000
3 Ox1FFF FFFF

Option bytes

0x6000 0000 O0x1FFF F800

System memory

2 Ox1FFF D800
Peripherals
0x4000 0000 Ip Reserved
1
0x0804 0000
0x2000 0000 SRAM Flash memory
0 0x0800 0000
CODE Reserved
0x0001 0000
0x0000 0000 Flash, system
memory or SRAM,
depending on BOOT
I:I Reserved 0x0000 0000 configuration

MSv30355V3

3
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Table 19. STM32F302x6 STM32F302x8 peripheral register boundary
addresses (1)

Bus Boundary address (bs;tz:s) Peripheral
AHB3 0x5000 0000 - 0x5000 03FF 1K ADC1
0x4800 1800 - Ox4FFF FFFF ~132 M |Reserved
0x4800 1400 - 0x4800 17FF 1K GPIOF
0x4800 1000 - 0x4800 13FF 1K Reserved
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
AHB1 0x4002 1400 - 0x4002 1FFF 3K Reserved
0x4002 1000 - 0x4002 13FF 1K RCC
0x4002 0800 - 0x4002 OFFF 2K Reserved
0x4002 0400 - 0x4002 07FF 1K Reserved
0x4002 0000 - 0x4002 03FF 1K DMA1
0x4001 8000 - 0x4001 FFFF 32 K Reserved
0x4001 4C00 - 0x4001 7FFF 13 K 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
APB2 0x4001 3800 - 0x4001 3BFF 1K USART1
0x4001 3400 - 0x4001 37FF 1K Reserved
0x4001 3000 - 0x4001 33FF 1K Reserved
0x4001 0800 - 0x4001 2FFF 10K TIM1
0x4001 0400 - 0x4001 O7FF 1K EXTI
0x4001 0000 - 0x4001 O3FF 1K SYSCFG + COMP + OPAMP
0x4000 7C00 - 0x4000 FFFF 33 K Reserved

DoclD025147 Rev 7
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Memory mapping

3

Table 19. STM32F302x6 STM32F302x8 peripheral register boundary
addresses (continued)“)

Size

Bus Boundary address (bytes) Peripheral

0x4000 7800 - 0x4000 7BFF 9K 12C3
0x4000 7400 - 0x4000 77FF 1K DAC1
0x4000 7000 - 0x4000 73FF 1K PWR
0x4000 6C00 - 0x4000 6FFF 1K Reserved
0x4000 6800 - 0x4000 6BFF 1K Reserved
0x4000 6400 - 0x4000 67FF 1K bxCAN
0x4000 6000 - 0x4000 63FF 1K USB/CAN SRAM
0x4000 5C00 - 0x4000 5FFF 1K USB device FS
0x4000 5800 - 0x4000 5BFF 1K 12C2
0x4000 5400 - 0x4000 57FF 1K 12C1
0x4000 5000 - 0x4000 53FF 1K Reserved
0x4000 4C00 - 0x4000 4FFF 1K Reserved
0x4000 4800 - 0x4000 4BFF 1K USART3
0x4000 4400 - 0x4000 47FF 1K USART2
0x4000 4000 - 0x4000 43FF 1K 12S3ext
0x4000 3C00 - 0x4000 3FFF 1K SPI3/12S3

APB1 0x4000 3800 - 0x4000 3BFF 1K SPI12/12S2
0x4000 3400 - 0x4000 37FF 1K 12S2ext
0x4000 3000 - 0x4000 33FF 1K IWDG
0x4000 2C00 - 0x4000 2FFF 1K WWDG
0x4000 2800 - 0x4000 2BFF 1K RTC
0x4000 1400 - 0x4000 27FF 5K Reserved
0x4000 1000 - 0x4000 13FF 1K TIM6
0x4000 0CO00 - 0x4000 OFFF 1K Reserved
0x4000 0800 - 0x4000 OBFF 1K Reserved
0x4000 0400 - 0x4000 07FF 1K Reserved
0x4000 0000 - 0x4000 03FF 1K TIM2
0x2000 A00O - 3FFF FFFF ~512M |Reserved
0x2000 0000 - 0x2000 9FFF 40 K SRAM
Ox1FFF F800 - Ox1FFF FFFF 2K Option bytes
Ox1FFF D800 - Ox1FFF F7FF 8K System memory
0x0804 0000 - 0x1FFF D7FF ~384 M Reserved
0x0800 0000 - 0x0800 FFFF 64 K Main Flash memory
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Table 19. STM32F302x6 STM32F302x8 peripheral register boundary
addresses (continued)“)

Size

Bus Boundary address (bytes) Peripheral
0x0004 0000 - 0x07FF FFFF ~128 M Reserved
Main Flash memory, system
APB1 0x0000 000 - 0x0000 FFFF 64 K memory or SRAM depending

on BOOT configuration

1.

The gray color is used for reserved Flash memory addresses.
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6

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 Ty =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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6.1.6 Power supply scheme
Figure 11. Power supply scheme
Vear
[y Backup circuitry
1.65-3.6V e zv?/\ll‘fr: (LSE, RTC,
Wakeup logic,
— Backup registers)
9]
=
GPIOs | %[0 togic
4 Kernel logic
93 (CPU,
digital
& memories)
Regulator

4 x100 nF

+1x4.7 uF

Vopa

T Vooa = »

L_f
10nF VREF+ L Analog: RCs,
+1uF ADC/DAC PLL,comparators, OPAMP,
M VRer- '
Vssa r
—_= B
MS19875V5

Caution:  Each power supply pair (for example Vpp/Vss, Vppa/Vssa) must be decoupled with filtering
ceramic capacitors as shown above. These capacitors must be placed as close as possible
to, or below the appropriate pins on the underside of the PCB to ensure the good

functionality of the device.

3
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6.1.7 Current consumption measurement

Figure 12. Current consumption measurement scheme

DD VBAT

( ) VBATE|]

MS19213V1

3
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6.2 Absolute maximum ratings

Stresses above the absolute maximum ratings listed in Table 20: Voltage characteristics,
Table 21: Current characteristics, and Table 22: Thermal characteristics may cause
permanent damage to the device. These are stress ratings only and functional operation of
the device at these conditions is not implied. Exposure to maximum rating conditions for
extended periods may affect device reliability.

Table 20. Voltage characteristics(!)

Symbol Ratings Min Max Unit
Vpo-Vss External main supply voltage (including Vppa, Veart 03 4.0 v
and VDD)
Voo—Vbpa Allowed voltage difference for Vpp > Vppa - 0.4 \Y
Input voltage on FT and FTf pins Vgg—0.3 Vpp +4.0
Input voltage on TTa and TT pins Vgg—0.3 4.0
Vin®@ %
Input voltage on any other pin Vg —0.3 4.0
Input voltage on Boot0O pin 0 9
[AVppyl Variations between different Vpp power pins - 50
mV
[Vssx —Vssl Variations between all the different ground pins(®) - 50
Vv Electrostatic discharge voltage (human body see Section 6.3.12: Electrical Vv
ESD(HBM) model) sensitivity characteristics

1. All main power (Vpp, Vppa) @and ground (Vgs, Vssa) pins must always be connected to the external power supply, in the
permitted range. The following relationship must be respected between Vppa and Vpp:
Vppa must power on before or at the same time as Vpp in the power up sequence.
Vppa must be greater than or equal to Vpp.

2. V|y maximum must always be respected. Refer to Table 21: Current characteristics for the maximum allowed injected
current values.

3. Include VRgg. pin.

3
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Table 21. Current characteristics

Symbol Ratings Max. Unit
>lypp Total current into sum of all VDD_x power lines (source) 130
>lyss Total current out of sum of all VSS_x ground lines (sink) -130
lvop Maximum current into each Vpp , power line (source)() 100
lyss Maximum current out of each Vgg , ground line (sink)(") -100
Output current sunk by any I/O and control pin 25
oeiny Output current sourced by any I/O and control pin -25
ShoEn Total output current sunk by sum of all IOs and control pins(z) 80 mA
Total output current sourced by sum of all IOs and control pins(z) -80
Injected current on TT, FT, FTf and B pins(®) -5/+0
lINJ(PIN) Injected current on TC and RST pin(®) +/-5
Injected current on TTa pins(®) +/-5
ZInyPIN) Total injected current (sum of all I/O and control pins)(©) +/-25

1. All main power (Vpp, Vppa) and ground (Vgs and Vggpa) pins must always be connected to the external power supply, in the
permitted range.

2. This current consumption must be correctly distributed over all I/Os and control pins.The total output current must not be
sunk/sourced between two consecutive power supply pins referring to high pin count LQFP packages.

3. Positive injection is not possible on these 1/Os and does not occur for input voltages lower than the specified maximum
value.

4. A positive injection is induced by V|y > Vpp while a negative injection is induced by V|y< Vgs. lingpiny MUst never be
exceeded. Refer to Table 20: Voltage characteristics for the maximum allowed input voltage values.

5. A positive injection is induced by V|y > Vppa While a negative injection is induced by V|\< Vgs. liny(PIN) must never be
exceeded. Refer also to Table 20: Voltage characteristics f

) ) 8r the maximum allowed input voltage values. Negative injection
disturbs the analog performance of the device. See note () below Table 68.

6. When several inputs are submitted to a current injection, the maximum Zljyy(pin) is the absolute sum of the positive and
negative injected currents (instantaneous values).

Table 22. Thermal characteristics

Symbol Ratings Value Unit
Tsta Storage temperature range —65 to +150 °C
T, Maximum junction temperature 150 °C

3
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6.3 Operating conditions
6.3.1 General operating conditions
Table 23. General operating conditions
Symbol Parameter Conditions Min Max Unit
fHoLk Internal AHB clock frequency - 0 72
fecLKA Internal APB1 clock frequency - 0 36 MHz
feeLke Internal APB2 clock frequency - 0 72
Vpp Standard operating voltage - 2 3.6 \%
Analog operating voltage _ 2 36
(OPAMP and DAC not used) | Must have a potential :
Vbpa equal to or higher than \Y
Analog operating voltage Voo 24 36
(OPAMP and DAC used) ’ '
VeaT Backup operating voltage - 1.65 3.6 \%
TC /O -0.3 | Vppt0.3
TT 110 -0.3 3.6
VN I/0 input voltage TTa I/O pins -0.3 |Vppat0.3| V
FT and FTf /O 0.3 5.5
BOOTO 0 5.5
LQFP64 - 444
Power dissipation at LQFP48 - 364
Po Tp = 85 °C for suffix 6 or mwW
Ta = 105 °C for suffix 7(2) WLCSP49 - 408
UFQFPN32 - 540
Maximum power
Ambient temperature for 6 dissipation —40 85 °C
suffix version
T Low power dissipation(3) —40 105
A
Maximum power
Ambient temperature for 7 dissipation —40 105 °C
suffix version
Low power dissipation(3) —40 125
6 suffix version —40 105
TJ Junction temperature range °C
7 suffix version —40 125

1. To sustain a voltage higher than Vpp+0.3 V, the internal pull-up/pull-down resistors must be disabled.

2. If Ty is lower, higher Py values are allowed as long as T does not exceed T .- See Table 82: Package
thermal characteristics.

3. Inlow power dissipation state, T can be extended to this range as long as T does not exceed T j,ax- See
Table 82: Package thermal characteristics

3
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Electrical characteristics

6.3.2

6.3.3

3

Operating conditions at power-up / power-down

The parameters given in Table 24 are derived from tests performed under the ambient
temperature condition summarized in Table 23.

Table 24. Operating conditions at power-up / power-down

Symbol Parameter Conditions Min Max Unit
Vpp rise time rate 0 oo
tvop -
Vpp fall time rate 20 oo
ps/V
Vppa rise time rate 0 oo
tvppa : -
Vppa fall time rate 20 oo
Embedded reset and power control block characteristics
The parameters given in Table 25 are derived from tests performed under ambient
temperature and Vpp supply voltage conditions summarized in Table 23.
Table 25. Embedded reset and power control block characteristics
Symbol Parameter Conditions Min | Typ | Max | Unit
(1) | Power on/power down Falling edge 182 | 188196 | V
VPORPDR " | (eset threshold o
Rising edge 184 | 192 | 2.0 \
Vppryst!) | PDR hysteresis - - 40 | - | mv
@3) | POR reset )
(RSTTEMPO ™ | temporization 15125 | 45 ) ms

1. The PDR detector monitors Vpp and also Vppa (if kept enabled in the option bytes). The POR detector

monitors

2. The product behavior is guaranteed by design down to the minimum Vpgor/ppr value.

onIy VDD'

3. Based on characterization, not tested in production.

DoclD025147 Rev 7
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Table 26. 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.

DoclD025147 Rev 7

3




STM32F302x6 STM32F302x8 Electrical characteristics

6.3.4 Embedded reference voltage

The parameters given in Table 27 are derived from tests performed under ambient
temperature and Vpp supply voltage conditions summarized in Table 23.

Table 27. Embedded internal reference voltage

Symbol Parameter Conditions Min | Typ | Max | Unit

VREFINT Internal reference voltage | —40°C <Tp<+105°C | 1.20 | 1.23 | 1.25 \

ADC sampling time when
Ts_vrefint reading the internal - 2.2 - - ps
reference voltage

Internal reference voltage
VRerINT | Spread over the Vpp =3V +10 mV . = 4o | mv
temperature range

100 °

Teoeff Temperature coefficient - - - ) ppg1 /

1. Guaranteed by design.
Table 28. Internal reference voltage calibration values
Calibration value name Description Memory address
Raw data acquired at
VREFINT CAL temperature of 30 °C Ox1FFF F7BA - Ox1FFF F7BB
- VDDA= 3.3V
6.3.5 Supply current characteristics

The current consumption is a function of several parameters and factors such as the
operating voltage, ambient temperature, I/O pin loading, device software configuration,
operating frequencies, I/O pin switching rate, program location in memory and executed
binary code.

The current consumption is measured as described in Figure 12: Current consumption
measurement scheme.

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

Note: The total current consumption is the sum of Ipp and Ippp.

3
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Typical and maximum current consumption

The MCU is placed under the following conditions:

All /O pins are in input mode with a static value at Vpp or Vgg (no load)
All peripherals are disabled except when explicitly mentioned

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

Prefetch in ON (reminder: this bit must be set before clock setting and bus prescaling)
When the peripherals are enabled fPCLKZ = fHCLK and fPCLK'] = fHCLK/Z

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

The parameters given in Table 29 to Table 35 are derived from tests performed under
ambient temperature and supply voltage conditions summarized in Table 23.

Table 29. Typical and maximum current consumption from VDD supply at VDD = 3.6V

All peripherals enabled All peripherals disabled
Symbol | Parameter | Conditions | fc k Max @ To(" Max @ To(" Unit
Typ Typ
25°C | 85°C | 105 °C 25°C | 85°C | 105 °C
72 MHz |457| 486 | 50.0 | 520 |255| 275 | 281 | 288
64 MHz |40.6 | 43.6 | 445 | 464 |22.7| 246 | 252 | 259
48MHz |30.8| 336 | 341 | 355 [17.3| 19.0 | 19.5 | 20.0
External
clock (HSE |32 MHz |21.0| 22.9 | 235 | 256 |11.7] 132 | 137 | 14.1
Supply | PYP3SS) o MHz|16.0| 16.8 | 180 | 189 | 90 | 104 | 108 | 114
current in
Run 8MHz | 54 | 56 | 6.1 72 | 33| 33 | 38 | 42
lDD mA
mode, IMHz | 11| 12 | 1.7 | 27 |os8| 09 | 1.3 16
executing
from Flash 64 MHz [37.6| 413 | 429 | 447 |225| 247 | 250 | 258
48MHz |28.7| 323 | 331 | 340 [17.2] 191 | 194 | 196
Internal oo Mz [195| 220 | 234 | 246 |115] 129 | 135 | 137
clock (HSI)
24 MHz|14.9| 166 | 179 | 184 |60 | 7.0 | 74 | 7.9
8MHz | 52| 55 | 64 | 70 |32| 38 | 43 | 47
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Table 29. Typical and maximum current consumption from VDD supply at VDD = 3.6V (continued)

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

72 MHz | 45.8 |49.1@ | 50.1 | 51.4@ |251|27.3@| 280 | 28.6@

64 MHz |40.8| 436 | 449 | 46.9 [223| 241 | 250 | 255
48 MHz |30.2| 329 | 335 | 34.8 |17.0| 18.7 | 191 | 196

External

clock (HSE |32 MHz [20.5| 231 | 241 | 254 |11.1| 122 | 132 | 133

bypass)
Supply 24 MHz|154| 171 | 183 | 195 | 85| 97 | 101 | 102
current in 8MHz | 50| 59 | 6.3 6.9 |31 | 37 | 4.1 47

Ipp | Runmode,

executing 1MHz | 0.8 | 1.1 1.9 26 | 05| 0.8 1.2 1.4
from RAM 64 MHz |37.3| 411 | 41.8 | 433 |220]| 238 | 244 | 249
48 MHz |28.0| 31.1 | 316 | 332 |16.4| 180 | 183 | 186

Internal

clock (HSI) 32MHz [18.8| 21.3 | 221 | 231 [109] 11.9 | 128 | 131 | mA

24MHz|14.2| 159 | 168 | 179 | 55| 64 | 6.7 7.3
8MHz | 48 | 5.1 6.0 65 | 29| 35 | 4.1 4.2
72 MHz | 30.0|32.8@| 331 | 34.1@ | 59 | 6.8@ | 69 | 7.4
64 MHz |26.7| 29.2 | 296 | 305 |53 | 59 | 6.2 6.7
48 MHz|16.7| 185 | 19.0 | 19.7 | 36| 45 | 45 5.3

External

clock (HSE |32 MHz | 13.3| 149 | 153 15.4 2.9 3.7 3.8 4.3
Supply bypass)

current in 24MHz|102| 114 | 120 | 123 |22 | 27 | 29 | 32
Slegp 8MHz | 3.6 | 4.4 4.8 53 | 09| 12 1.5 2.1

| modae,
| executing 1MHz | 05| 08 | 11 | 13 [01] 04 [ 08 | 08
from Flash 64 MHz |23.2| 253 | 256 | 262 | 50| 57 | 6.1 6.2

or RAM
48 MHz |17.5| 192 | 194 | 199 |39 | 47 | 48 | 53
Internal oo vz 117 129 | 132 | 133 | 26 | 34 | 36 | 42

clock (HSI) : : : : : : : : mA

24MHz | 89 | 10.2 | 10.6 108 | 14| 21 24 2.7
8MHz | 34| 4.0 4.6 5.1 0.7 1.1 1.4 1.9

1. Guaranteed by characterization results.

2. Data based on characterization results and tested in production with code executing from RAM.

3

DoclD025147 Rev 7 63/138




Electrical characteristics STM32F302x6 STM32F302x8

Table 30. Typical and maximum current consumption from the Vppa supply

VDDA=2'4 \") VDDA=3'6 \")
Symbol | Parameter Cont(11|}|ons fucLk Max @ To? Max @ To? Unit
Typ Typ
25°C | 85°C (105°C 25°C | 85°C |105°C

72MHz | 231 | 2540) | 266 | 2710) | 251 [ 274®)| 204 | 3000)
64 MHz | 203 | 226 | 239 | 243 | 222 | 245 | 261 | 266
48MHz | 153 | 174 | 182 | 186 | 165 | 185 | 198 | 203
32MHz| 105 | 124 | 131 | 133 | 114 | 132 | 141 | 143

HSE
Supply bypass

current in 24 MHz | 82 98 104 | 105 | 89 | 106 | 111 113
Run mode, 8MHz | 31 | 41 | 41 | 51 | 36| 47 | 52 | 55
lDDA code pA
executing 1MHz | 31 | 4.1 4.1 51 | 36 | 47 | 52 5.5
from Flash 64 MHz | 270 | 294 | 307 | 312 | 296 | 322 | 338 | 343
or RAM

48 MHz | 219 | 242 253 257 | 240 | 263 | 276 281
HSI clock |32 MHz | 171 192 201 203 | 188 | 209 | 219 222
24 MHz | 148 | 169 175 177 | 163 | 182 190 193
8MHz | 69 84 87 87 79 92 94 96

1. Current consumption from the Vppa supply is independent of whether the peripherals are on or off. Furthermore when the
PLL is off, Ippa is independent from the frequency.

Guaranteed by characterization results.

Data based on characterization results and tested in production with code executing from RAM.

Table 31. Typical and maximum Vpp consumption in Stop and Standby modes

Typ @Vpp (Vbp=Vbpa) Max(!)

Symbol |Parameter Conditions Unit

Ta= | Ta= | Ta=
20V|24V|27V|3.0V|3.3V |36V 25°C | 85 °C |105 °C

Regulator in run mode,

Supply  |all oscillators OFF
current in
Stop mode Regulator in low-power

mode, all oscillators OFF

16.92(17.09|17.16|17.27(17.39|17.50| 29.7 | 359.1 | 564.5

529 | 546 | 5.55 | 5.70 | 5.73 | 5.95 | 16.40 | 267.1 | 407 .4

Ibb WA
Supply  |LSIONand IWDGON |0.80 |0.93|1.11|1.19|1.31[1.41| - - -
current in
Stagdby LSI OFF and IWDG OFF| 0.63 | 0.76 | 0.84 | 0.95 | 1.02 | 1.10 | 5.00 | 6.30 | 12.60
mode

1. Guaranteed by characterization results.

3
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Table 32. 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 1.7011.83(1.95|2.08|2.22|2.37| 3.40 | 5.30 55
Stop mode .§ oscillators OFF
Supply L ILSION and IWDG ON |2.08 |2.25|2.41|2.59 |2.79 | 3.01 - - -
currentin | @
Standby | g|LSIOFFandIWDG 14 59 | 4 75| 1.83| 196210 |2.25| 2.80 | 2.90 | 3.60
| mode > OFF A
g
DDA Supply - Regulator in run/low-
current in 9 power mode, all 0.99|1.01(1.04[1.09|1.14 | 1.21 - - -
Stop mode | @ |oscillators OFF
Supply EJ_LSI ON and IWDGON [ 1.36|1.43|1.50(1.60|1.72|1.85| - - -
currentin | 2
Standby | g|tSIOFFandIWDG 4 g7 10891002007 |1.02| 100 - | - | -
mode (=) OFF
>
1. Guaranteed by characterization results.
Table 33. Typical and maximum current consumption from Vgar supply
Max.
Vgar= 3.6V
Symbol Para |Conditions Typ.@Vpar @Vear Unit
y meter U] Ta (°C)
165V | 18V| 2V | 24V |27V | 3V |33V |36V | 25 | 85 | 105
LSE &RTC
ON; “Xtal
mode”
'(;".""?r 0.41 | 0.43 [0.46| 0.54 | 0.59 |0.66|0.74 | 0.82| - | - | -
riving
capability;
Backup LSEDRV[1:
| domain | 0] =00 UA
PP-VBAT | supply [LSE & RTC
current ON: “Xtal
mode”
higher 0.65 | 0.68 [0.73| 0.80 | 0.87 |0.95|1.03 | 1.14 | - | - | -
driving
capability;
LSEDRV[1:
0]1="11'

1. Crystal used: Abracon ABS07-120-32.768 kHz-T with a CL of 6 pF for typical values.
2. Guaranteed by characterization results.

S74
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Figure 13. Typical Vgat current consumption (LSE and RTC ON/LSEDRV][1:0] = ‘00’)
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MS3452591

Typical current consumption

The MCU is placed under the following conditions:
o VDD = VDDA =33V
e Alll/O pins available on each package are in analog input configuration

e The Flash access time is adjusted to fyc  frequency (0 wait states from 0 to 24 MHz,
1 wait state from 24 to 48 MHz and 2 wait states from 48 MHz to 72 MHz), and Flash
prefetch is ON

e When the peripherals are enabled, fapg1 = fang/2: fape2 = faHB

e PLL is used for frequencies greater than 8 MHz

e  AHB prescaler of 2, 4, 8,16 and 64 is used for the frequencies 4 MHz, 2 MHz, 1 MHz,
500 kHz and 125 kHz respectively.

3
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Table 34. Typical current consumption in Run mode, code with data processing running from

Flash
Typ
Symbol Parameter Conditions fucLk Peripherals Peripherals Unit
enabled disabled
72 MHz 44.8 24.9
64 MHz 40.0 224
48 MHz 30.3 17.1
32 MHz 20.7 11.9
24 MHz 15.8 9.2
Supply current in 16 MHz 10.9 6.5
Ibb Run mode from SMH 57 355 mA
Vpp supply z : :
4 MHz 3.43 3.22
2 MHz 2.18 1.53
1 MHz 1.56 1.19
Running from HSE 500 kHz 1.25 0.96
crystal clock 8 MHz, | 125 kHz 0.96 0.84
code executing from 72 MHz 2371
Flash
64 MHz 208.3
48 MHz 154.3
32 MHz 105.0
24 MHz 81.3
Supply current in 16 MHz 57.8
Iopa™ @ | Run mode from Y 115 HA
Vbpa supply z i
4 MHz 1.15
2 MHz 1.15
1 MHz 1.15
500 kHz 1.15
125 kHz 1.15

1. Vppa supervisor is OFF.

2. When peripherals are enabled, the power consumption of the analog part of peripherals such as ADC, DAC, Comparators,
OpAmp etc. is not included. Refer to the tables of characteristics in the subsequent sections.

3
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Table 35. Typical current consumption in Sleep mode, code running from Flash or RAM

Typ
Symbol Parameter Conditions fleoLk Peripherals Peripherals Unit
enabled disabled
72 MHz 28.7 6.1
64 MHz 25.6 5.5
48 MHz 19.3 4.26
32 MHz 13.1 3.04
24 MHz 10.0 242
Supply current in 16 MHz 6.8 1.81
Ibp Sleep mode from mA
Vpp supply 8 MHz 3.54 0.98
4 MHz 2.35 0.88
2 MHz 1.64 0.80
1 MHz 1.28 0.77
500 kH 1.1 0.75
Running from HSE z
crystal clock 8 MHz, 125 kHz 0.92 0.74
code executing from 72 MHz 237.1
Flash or RAM
ash or 64 MHz 208.3
48 MHz 154.3
32 MHz 105.0
24 MHz 81.3
Supply current in 16 MHz 57.8
Iopal" @) | Sleep mode from HA
Vppa supply 8 MHz 115
4 MHz 1.15
2 MHz 1.15
1 MHz 1.15
500 kHz 1.15
125 kHz 1.15

1. Vppa supervisor is OFF.

2. When peripherals are enabled, the power consumption of the analog part of peripherals such as ADC, DAC, Comparators,
OpAmp etc. is not included. Refer to the tables of characteristics in the subsequent sections.

3
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Caution:

3

I/0 system current consumption

The current consumption of the I/O system has two components: static and dynamic.
1/0 static current consumption

All the 1/0Os used as inputs with pull-up generate current consumption when the pin is
externally held low. The value of this current consumption can be simply computed by using
the pull-up/pull-down resistors values given in Table 53: I/O static characteristics.

For the output pins, any external pull-down or external load must also be considered to
estimate the current consumption.

Additional 1/0 current consumption is due to I/Os configured as inputs if an intermediate
voltage level is externally applied. This current consumption is caused by the input Schmitt
trigger circuits used to discriminate the input value. Unless this specific configuration is
required by the application, this supply current consumption can be avoided by configuring
these 1/Os in analog mode. This is notably the case of ADC input pins which should be
configured as analog inputs.

Any floating input pin can also settle to an intermediate voltage level or switch inadvertently,
as a result of external electromagnetic noise. To avoid current consumption related to
floating pins, they must either be configured in analog mode, or forced internally to a definite
digital value. This can be done either by using pull-up/down resistors or by configuring the
pins in output mode.

1/0 dynamic current consumption

In addition to the internal peripheral current consumption (seeTable 37: Peripheral current
consumption), the 1/Os used by an application also contribute to the current consumption.
When an I/O pin switches, it uses the current from the MCU supply voltage to supply the 1/0
pin circuitry and to charge/discharge the capacitive load (internal or external) connected to
the pin:

lsw = Vpop X fswx C

where
Isw is the current sunk by a switching I/O to charge/discharge the capacitive load
Vpp is the MCU supply voltage
fsw is the /O switching frequency
C is the total capacitance seen by the 1/O pin: C = C\y1+ Cext*tCs

The test pin is configured in push-pull output mode and is toggled by software at a fixed
frequency.
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Table 36. Switching output I/O current consumption

e (1) 1/0 toggling .
Symbol Parameter Conditions frequency (fsy) Typ Unit
2 MHz 0.90
4 MHz 0.93
Vpp=3.3V 8 MHz 1.16
Cext = 0 PF 18 MH 1.60
C=Cinr + Cexr+ Cs z ;
36 MHz 2.51
48 MHz 2.97
2 MHz 0.93
4 MHz 1.06
Vpp=3.3V 8 MHz 1.47
Cext = 10 pF
C =Cint * Cext +Cs 18 MHz 2.26
36 MHz 3.39
48 MHz 5.99
I/O current 2 MHz 1.03
Isw consumption 4 MH 130 mA
Vpp = 3.3V z :
Coxt = 22 pF 8 MHz 1.79
C=Cinr + Cext *Cs 18 MHz 3.01
36 MHz 5.99
2 MHz 1.10
Vpp = 3.3V 4 MHz 1.31
Ceyt = 33 pF 8 MHz 2.06
C=Cinr + Cext* Cs 18 MHz 3.47
36 MHz 8.35
2 MHz 1.20
Vpp =3.3V 4 MHz 1.54
Cext =47 pF
C=Cyur + Cexr+ Cs 8 MHz 2.46
18 MHz 4.51
1. CS =5 pF (estimated value).
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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.

3
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Table 37. Peripheral current consumption

Typical consumption“)
Peripheral Unit

Ipp
BusMatrix () 1.3
DMA1 6.7
CRC 2.0
GPIOA 8.5
GPIOB 8.3
GPIOC 8.6
GPIOD 15
GPIOF 1.0
TSC 47
ADCH1 15.9
APB2-Bridge ) 27
SYSCFG 3.2
TIM1 27.6
USART1 21.0
TIM15 14.3
TIM16 10.1

TIM17 10.4 HAMHz
APB1-Bridge ) 5.8
TIM2 40.7
TIM6 7.4
WWDG 4.6
SPI2 35.2
SPI3 34.2
USART2 13.9
USART3 13.1
12C1 9.4
12C2 9.4
USB 17.4
CAN 28.8
PWR 45
DAC 8.3
12C3 10.5

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

2. BusMatrix is automatically active when at least one master is ON (CPU or DMAT1).

3. The APBXx bridge is automatically active when at least one peripheral is ON on the same bus.
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6.3.6 Wakeup time from low-power mode

The wakeup times given in Table 38 are measured starting from the wakeup event trigger up
to the first instruction executed by the CPU:

e  For Stop or Sleep mode: the wakeup event is WFE.

e  WKUP1 (PAO) pin is used to wakeup from Standby, Stop and Sleep modes.

All timings are derived from tests per