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STM32F042x

ARM®-based 32-bit MCU, up to 32 KB Flash, crystal-less USB
FS 2.0, CAN, 8 timers, ADC & comm. interfaces, 2.0 - 3.6 V

Features

Core: ARM® 32-bit Cortex®-M0 CPU,
frequency up to 48 MHz

Memories

— 16 to 32 Kbytes of Flash memory
— 6 Kbytes of SRAM with HW parity

CRC calculation unit

Reset and power management

— Digital and 1/Os supply: Vpp =2V t0 3.6 V
— Analog supply: Vppp =Vppt0 3.6 V

— Selected I/0s: Vppjo2 =1.65V1t0o 3.6V

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

— Low power modes: Sleep, Stop, 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 x6 PLL option

— Internal 40 kHz RC oscillator

— Internal 48 MHz oscillator with automatic
trimming based on ext. synchronization

Up to 37 fast I/0Os

— All mappable on external interrupt vectors

— Up to 37 I/Os with 5V tolerant capability
and 8 with independent supply Vppjo2

5-channel DMA controller

One 12-bit, 1.0 ps ADC (up to 10 channels)
— Conversionrange: 0to 3.6 V
— Separate analog supply: 24V to 3.6 V

Up to 14 capacitive sensing channels for
touchkey, linear and rotary touch sensors

Calendar RTC with alarm and periodic wakeup
from Stop/Standby

Datasheet - production data

o N e

LQFP48 7x7 UFQFPN48 7x7 WLCSP36 TSSOP20
LQFP32 5x5 UFQFPN32 5x5

UFQFPN28 4x4
Nine timers

— One 16-bit advanced-control timer for six
channel PWM output

— One 32-bit and four 16-bit timers, with up to
four IC/OC, OCN, usable for IR control
decoding

— Independent and system watchdog timers
— SysTick timer
Communication interfaces

— One I2C interface supporting Fast Mode
Plus (1 Mbit/s) with 20 mA current sink,
SMBus/PMBus and wakeup

— Two USARTSs supporting master
synchronous SPI and modem control; one
with ISO7816 interface, LIN, IrDA, auto
baud rate detection and wakeup feature

— Two SPIs (18 Mbit/s) with four to 16
programmable bit frames, one with 12S
interface multiplexed

— CAN interface

— USB 2.0 full-speed interface, able to run
from internal 48 MHz oscillator and with
BCD and LPM support

HDMI CEC, wakeup on header reception
Serial wire debug (SWD)

96-bit unique ID

All packages ECOPACK®2

Table 1. Device summary

Reference Part number

STM32F042F4, STM32F042G4,
STM32F042K4, STM32F042T4,
STM32F042C4

STM32F042xx STM32F042F6, STM32F042G6,
STM32F042K6, STM32F042T6,
STM32F042C6
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STM32F042xx Introduction

1 Introduction

This datasheet provides the ordering information and mechanical device characteristics of
the STM32F042x microcontrollers.

This document should be read in conjunction with the STM32F0xxxx reference manual
(RMO0091). The reference manual is available from the STMicroelectronics website at
www.st.com.

For information on the ARM® Cortex®-M0 core, please refer to the Cortex®-M0 Technical
Reference Manual, available from ARM website at www.arm.com.

Cortex

Intelligent Processors by ARM®
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Description STM32F042xx

2 Description

The STM32F042x microcontrollers incorporate the high-performance ARM® Cortex®-M0
32-bit RISC core operating at a 48 MHz frequency, high-speed embedded memories (up to
32 Kbytes of Flash memory and 6 Kbytes of SRAM), and an extensive range of enhanced
peripherals and I/Os. All devices offer standard communication interfaces (one 12C, two
SPls/one 12S, one HDMI CEC and two USARTSs), one USB Full speed device (crystal-less),
one CAN, one 12-bit ADC, four general-purpose 16-bit timers, a 32-bit timer and an
advanced-control PWM timer.

The STM32F042x microcontrollers operate in the -40 to +85 °C and -40 to +105 °C
temperature ranges from a 2.0 to 3.6 V power supply. A comprehensive set of power-saving
modes allows the design of low-power applications.

The STM32F042x microcontrollers include devices in seven different packages ranging
from 20 pins to 48 pins with a die form also available upon request. Depending on the
device chosen, different sets of peripherals are included. The description below provides an
overview of the complete range of STM32F042x peripherals proposed.

These features make the STM32F042x microcontrollers suitable for a wide range of
applications such as application control and user interfaces, handheld equipment, A/V
receivers and digital TV, PC peripherals, gaming and GPS platforms, industrial applications,
PLCs, inverters, printers, scanners, alarm systems, video intercoms, and HVACs.

3
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STM32F042xx Description

Table 2. STM32F042x device features and peripheral counts

Peripheral STM32F042Fx | STM32F042G | STM32F042K | STM32F042T | STM32F042C
Flash (Kbytes) 16 32 16 32 16 32 16 32 16 32
SRAM (Kbytes) 6 6 6 6 6
Advanced 1 (16-bit)
control
Timers -
General 4 (16-bit)
purpose 1 (32-bit)
SPI [128]™M 111] 2 [1]
1’c 1
Comm. |USART 2
interfaces | caAN 1
uSB 1
CEC 1
12-bit ADC 1 1
(number of channels) (9 ext. + 3int.) (10 ext. + 3int.)
26
GPIOs 16 24 30 38
28
Capacitive sensing 7 1 13 14 14
channels 14
Max. CPU frequency 48 MHz
Operating voltage 20t0o36V
Operating temperature Ambient operating temperature: -40 °C to 85 °C /-40 °C to 105 °C
perafing temp Junction temperature: -40 °C to 105 °C / -40 °C to 125 °C
LQFP32 LQFP48
Pack TSSOP20 UQFPN28 WLCSP36
ackages Q UQFPN32 UFQFPN48

1. The SPI1 interface can be used either in SPI mode or in I12S audio mode.

3
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Description STM32F042xx
Figure 1. Block diagram
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3

3.1

3.2

3.3

)

Functional overview

ARM® Cortex®-M0 core with embedded Flash and SRAM

The ARM® Cortex®-M0 processor is the latest generation of ARM processors for
embedded systems. It has been 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 system response to
interrupts.

The ARM® Cortex®-M0 32-bit RISC processor 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 STM32F0xx family has an embedded ARM core and is therefore compatible with all
ARM tools and software.

Figure 1 shows the general block diagram of the device family.

Memories

The device has the following features:

e 6 Kbytes of embedded SRAM accessed (read/write) at CPU clock speed with 0 wait
states and featuring embedded parity checking with exception generation for fail-critical
applications.

e  The non-volatile memory is divided into two arrays:
— 16 to 32 Kbytes of embedded Flash memory for programs and data
—  Option bytes
The option bytes are used to write-protect the memory (with 4 KB granularity) and/or
readout-protect the whole memory with the following options:

—  Level 0: no readout protection

— Level 1: memory readout protection, the Flash memory cannot be read from or
written to if either debug features are connected or boot in RAM is selected

—  Level 2: chip readout protection, debug features (Cortex-MO serial wire) and boot
in RAM selection disabled

Boot modes

At startup, the boot pin and boot selector option bits are used to select one of the three boot
options:

e  Boot from User Flash

e  Boot from System Memory

e  Boot from embedded SRAM

The boot pin is shared with the standard GPIO and can be disabled through the boot
selector option bits. The boot loader is located in System Memory. It is used to reprogram

the Flash memory by using USART on pins PA14/PA15 or PA9/PA10, 12C on pins PB6/PB7
or through the USB DFU interface.

DoclD025832 Rev 2 13/117
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3.4

3.5

3.5.1

3.5.2
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Cyclic redundancy check calculation unit (CRC)

The CRC (cyclic redundancy check) calculation unit is used to get a CRC code from a 32-bit
data word and a CRC-32 (Ethernet) polynomial.

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 link-
time and stored at a given memory location.

Power management

Power supply schemes

e Vpp=2.0to 3.6 V: external power supply for I/Os and the internal regulator. Provided
externally through Vpp pins.

e Vppa =2.0to 3.6 V: external analog power supply for ADC, Reset blocks, RCs and
PLL (minimum voltage to be applied to Vppa is 2.4 V when the ADC is used). The Vppa
voltage level must be always greater or equal to the Vpp voltage level and must be
provided first.

e  Vppjo2 = 1.65 to 3.6 V: external power supply for marked 1/Os. Provided externally
through the VDDIO2 pin. The Vpp oo voltage level is completely independent from Vpp
or Vppa, but it must not be provided without a valid supply on Vpp. Refer to the pinout
diagrams or tables for concerned 1/Os list.

e Vpgar=1.651t0 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 supervisors

The device has 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,
Vpeor/pbDRrs Without the need for an external reset circuit.

e  The POR monitors only the Vpyp supply voltage. During the startup phase it is required
that Vppa 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 Vppio2 supply is monitored and compared with the internal reference voltage (VrerinT)-
When the Vpp o> is below this threshold, all the I/Os supplied from this rail are disabled by
hardware. The output of this comparator is connected to EXTI line 31 and it can be used to
generate an interrupt.

The device features an embedded programmable voltage detector (PVD) that monitors the
Vpp power supply and compares it to the Vpyp 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

3.5.4

Note:

3

Voltage regulator

The regulator has two operating modes and it is always enabled after reset.
¢ Main (MR) is used in normal operating mode (Run).
e Low power (LPR) can be used in Stop mode where the power demand is reduced.

In Standby mode, it is put in power down mode. In this mode, the regulator output is in high
impedance and the kernel circuitry is powered down, inducing zero consumption (but the
contents of the registers and SRAM are lost).

Low-power modes

The STM32F042x microcontrollers support 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 very low 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 lines. The EXTI line
source can be one of the 16 external lines, the PVD output, RTC alarm, 12C1, USART1
or the CEC.

The 12C1, USART1 and the CEC can be configured to enable the HSI RC oscillator for
processing incoming data. If this is used when the voltage regulator is put in low power
mode, the regulator is first switched to normal mode before the clock is provided to the
given peripheral.

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 RTC
domain and Standby circuitry.

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

The RTC, the IWDG, and the corresponding clock sources are not stopped by entering
Stop or Standby mode.
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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 on
failure of an indirectly used external crystal, resonator or oscillator).

Several prescalers allow the application to configure the frequency of the AHB and the APB
domains. The maximum frequency of the AHB and the APB domains is 48 MHz.

Additionally, also the internal RC 48 MHz oscillator can be selected for system clock or PLL
input source. This oscillator can be automatically fine-trimmed by the means of the CRS
peripheral using the external synchronization.

3
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Figure 2. Clock tree
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3.7 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.

3
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The 1/0 configuration can be locked if needed following a specific sequence in order to
avoid spurious writing to the I/Os registers.

Direct memory access controller (DMA)

The 5-channel general-purpose DMAs manage memory-to-memory, peripheral-to-memory
and memory-to-peripheral transfers.

The DMA supports circular buffer management, removing the need for user code
intervention when the controller reaches the end of the buffer.

Each channel is connected to dedicated hardware DMA requests, with support for software
trigger on each channel. Configuration is made by software and transfer sizes between
source and destination are independent.

DMA can be used with the main peripherals: SPI, I12S, 12C, USART, all TIMx timers (except
TIM14) and ADC.

Interrupts and events

Nested vectored interrupt controller (NVIC)

The STM32F0xx family embeds a nested vectored interrupt controller able to handle up to
32 maskable interrupt channels (not including the 16 interrupt lines of Cortex™-MO0) and 4
priority levels.

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

This hardware block provides flexible interrupt management features with minimal interrupt
latency.

Extended interrupt/event controller (EXTI)

The extended interrupt/event controller consists of 24 edge detector lines used to generate
interrupt/event requests and wake-up the system. Each line can be independently
configured to select the trigger event (rising edge, falling edge, both) and can be masked
independently. A pending register maintains the status of the interrupt requests. The EXTI
can detect an external line with a pulse width shorter than the internal clock period. Up to 38
GPIOs can be connected to the 16 external interrupt lines.

Analog to digital converter (ADC)

The 12-bit analog to digital converter has up to 10 external and 3 internal (temperature
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3.10.1

3.10.2

3

sensor, voltage reference, VBAT voltage measurement) channels and performs conversions
in single-shot or scan modes. In scan mode, automatic conversion is performed on a
selected group of analog inputs.

The ADC can be served by the DMA controller.

An 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.

Temperature sensor

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

The temperature sensor is internally connected to the ADC_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.

Table 3. Temperature sensor calibration values

Calibration value name Description Memory address

TS ADC raw data acquired at a
TS_CAL1 temperature of 30 °C (+ 5 °C), |Ox1FFF F7B8 - Ox1FFF F7B9
VDDA= 3.3V (i 10 mV)

TS ADC raw data acquired at a
TS_CAL2 temperature of 110 °C (+ 5 °C), |[O0x1FFF F7C2 - Ox1FFF F7C3
Vppa= 3.3V (+ 10 mV)

Internal voltage reference (VreginT)

The internal voltage reference (VregnT) Provides a stable (bandgap) voltage output for the
ADC. VRggnT I8 internally connected to the ADC_IN17 input channel. The precise voltage
of VRepinT 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.

Table 4. Internal voltage reference calibration values

Calibration value name Description Memory address

Raw data acquired at a
VREFINT_CAL temperature of 30 °C (+ 5 °C), | Ox1FFF F7BA - 0x1FFF F7BB
Vppa= 3.3V (£ 10 mV)
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3.10.3 Vgat battery voltage monitoring

This embedded hardware feature allows the application to measure the Vgar battery voltage
using the internal ADC channel ADC_IN18. As the Vgt voltage may be higher than Vppa,
and thus outside the ADC input range, the Vga pin is internally connected to a bridge
divider by 2. As a consequence, the converted digital value is half the Vgt voltage.

3.1 Touch sensing controller (TSC)

The STM32F042x devices provide a simple solution for adding capacitive sensing
functionality to any application. These devices offer up to 14 capacitive sensing channels
distributed over 5 analog I/O groups.

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

The touch sensing controller is fully supported by the STMTouch touch sensing firmware
library, which is free to use and allows touch sensing functionality to be implemented reliably
in the end application.

Table 5. Capacitive sensing GPIOs available on STM32F042x devices

Group Capa_citive sensing Pin Group Capa!citive sensing Pin
signal name name signal name name
TSC_G1_I01 PAO TSC_G4_101 PA9
TSC_G1_102 PA1 TSC_G4_102 PA10
1 TSC_G1_103 PA2 ‘ TSC_G4_103 PA11
TSC_G1_104 PA3 TSC_G4_104 PA12
TSC_G2_101 PA4 TSC_G5_101 PB3
TSC_G2_102 PA5 TSC_G5_102 PB4
2 TSC_G2_103 PAG > TSC_G5_103 PB6
TSC_G2_104 PA7 TSC_G5_104 PB7
TSC_G3_102 PBO
3 TSC_G3_103 PB1
TSC_G3 104 PB2
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Table 6. No. of capacitive sensing channels available on STM32F042x devices

Number of capacitive sensing channels

STM32F042Cx STM32F042Kx
Analog I/O group STM32F042Tx STM32F042Gx | STM32F042Fx
LQPF48 LQFP32
WLCSP36 UQFPN28 TSSOP20
UQFPN48 UQFPN32
G1 3 3 3 3 3
G2 3 3 3 3 3
G3 2 2 ! 1 0
2
G4 3 3 3 1 1
G5 3 3 3 3 0
iti 1
Numbgr of capacitive 14 14 3 1" 7
sensing channels 14

3.12 Timers and watchdogs

The STM32F042x devices include up to five general-purpose timers and an advanced
control timer.

Table 7 compares the features of the advanced-control and general-purpose timers.

Table 7. Timer feature comparison

Timer Timer Counter | Counter | Prescaler | DMA request | Capture/compare | Complementary
type resolution type factor generation channels outputs
Up, Any integer
Ai‘(’)f]rt‘rcoeld TIMA1 16-bit down, | between 1 Yes 4 Yes
up/down | and 65536
Up, Any integer
TIM2 32-bit down, between 1 Yes 4 No
up/down | and 65536
Up, Any integer
TIM3 16-bit down, between 1 Yes 4 No
General up/down | and 65536
purpose Any integer
TIM14 16-bit Up between 1 No 1 No
and 65536
Any integer
-_I;_lll\l\//lﬂ](; 16-bit Up between 1 Yes 1 Yes
and 65536
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Advanced-control timer (TIM1)

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

e Input capture

e  Output compare

e  PWM generation (edge or center-aligned modes)
e  One-pulse mode output

If configured as a standard 16-bit timer, it has the same features as the TIMx timer. If
configured as the 16-bit PWM generator, it has full modulation capability (0-100%).

The counter can be frozen in debug mode.

Many features are shared with those of the standard timers which have the same
architecture. The advanced control timer can therefore work together with the other timers
via the Timer Link feature for synchronization or event chaining.

General-purpose timers (TIM2..3, TIM14, 16, 17)

There are five synchronizable general-purpose timers embedded in the STM32F042x
devices (see Table 7 for differences). Each general-purpose timer can be used to generate
PWM outputs, or as simple time base.

TIM2, TIM3

STM32F042x devices feature two synchronizable 4-channel general-purpose timers. TIM2
is based on a 32-bit auto-reload up/downcounter and a 16-bit prescaler. TIM3 is based on a
16-bit auto-reload up/downcounter and a 16-bit prescaler. They feature 4 independent
channels each for input capture/output compare, PWM or one-pulse mode output. This
gives up to 12 input captures/output compares/PWMs on the largest packages.

The TIM2 and TIM3 general-purpose timers can work together or with the TIM1 advanced-
control timer via the Timer Link feature for synchronization or event chaining.

TIM2 and TIM3 both have independent DMA request generation.

These timers are capable of handling quadrature (incremental) encoder signals and the
digital outputs from 1 to 3 hall-effect sensors.

Their counters can be frozen in debug mode.
TIM14

This timer is based on a 16-bit auto-reload upcounter and a 16-bit prescaler.

TIM14 features one single channel for input capture/output compare, PWM or one-pulse
mode output.

Its counter can be frozen in debug mode.

TIM16 and TIM17

Both timers are based on a 16-bit auto-reload upcounter and a 16-bit prescaler.

3
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3.12.3

3124

3.12.5

3.13
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They each have a single channel for input capture/output compare, PWM or one-pulse
mode output.

The TIM16 and TIM17 timers can work together via the Timer Link feature for
synchronization or event chaining.

TIM16 and TIM17 have a complementary output with dead-time generation and
independent DMA request generation.

Their counters can be frozen in debug mode.

Independent watchdog (IWDG)

The independent watchdog is based on an 8-bit prescaler and 12-bit downcounter with
user-defined refresh window. 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 bytes. The counter can be frozen in debug mode.

System window watchdog (WWDG)

The system 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 APB clock (PCLK). It has an early warning interrupt capability and the
counter can be frozen in debug mode.

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 (HCLK or HCLK/8)

Real-time clock (RTC) and backup registers

The RTC and the 5 backup registers are supplied through a switch that takes power either
on Vpp supply when present or through the Vgt pin. The backup registers are five 32-bit
registers used to store 20 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.

DoclD025832 Rev 2 23117




Functional overview STM32F042xx

3.14

24/117

The RTC is an independent BCD timer/counter. Its main features are the following:

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

e Automatically correction for 28, 29 (leap year), 30, and 31 day of the month.
e  Programmable alarm 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.

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

e 2 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
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.

¢ Reference clock detection: a more precise second source clock (50 or 60 Hz) can be
used to enhance the calendar precision.

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 interfaces (IZC)

The I2C interface (12C1) can operate in multimaster or slave modes. It can support Standard
mode (up to 100 kbit/s), Fast mode (up to 400 kbit/s) and Fast Mode Plus (up to 1 Mbit/s)
with 20 mA output drive on some I/Os.

It supports 7-bit and 10-bit addressing modes, multiple 7-bit slave addresses (2 addresses,
1 with configurable mask). It also includes programmable analog and digital noise filters.

Table 8. 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, 12C1 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. 12C1 also has a clock domain independent
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from the CPU clock, allowing the 12C1 to wake up the MCU from Stop mode on address
match.

The 12C interface can be served by the DMA controller.

Table 9. STM32F042x 12C implementation
12C features(?) 12C1

7-bit addressing mode

10-bit addressing mode

Standard mode (up to 100 kbit/s)

Fast mode (up to 400 kbit/s)

Fast Mode Plus with 20mA output drive 1/0Os (up to 1 Mbit/s)
Independent clock

SMBus

Wakeup from STOP

X| X| X| X| X]| X| X

1. X = supported.

Universal synchronous/asynchronous receiver transmitters
(USART)

The device embeds up to two universal synchronous/asynchronous receiver transmitters
(USART1 and USART2), which communicate at speeds of up to 6 Mbit/s.

They provide hardware management of the CTS, RTS and RS485 DE signals,
multiprocessor communication mode, master synchronous communication and single-wire
half-duplex communication mode. USART1 supports also SmartCard communication (ISO
7816), IrDA SIR ENDEC, LIN Master/Slave capability and auto baud rate feature, and has a
clock domain independent from the CPU clock, allowing USART1 to wake up the MCU from
Stop mode.

The USART interfaces can be served by the DMA controller.
Refer to Table 10 for the differences between USART1 and USART2.

Table 10. STM32F042x USART implementation

USART modes/features(!) USART1 USART2

Hardware flow control for modem X X
Continuous communication using DMA X X
Multiprocessor communication X X
Synchronous mode X X
Smartcard mode x@

Single-wire half-duplex communication X X

IrDA SIR ENDEC block X
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Table 10. STM32F042x USART implementation (continued)

USART modes/features(!) USART1 USART2

LIN mode X

Dual clock domain and wakeup from Stop mode

Receiver timeout interrupt

Modbus communication

Auto baud rate detection

X| X[ X| X| X

Driver Enable

1. X = supported.

2. USART1_CK s not available on 20/28 pin packages. Another source of clock (for example timer output
programmed to the desired clock frequency) is needed to clock the card.

Serial peripheral interface (SPI)/Inter-integrated sound
interfaces (IZS)

Up to two SPlIs are able to communicate up to 18 Mbits/s in slave and master modes in full-
duplex and half-duplex communication modes. The 3-bit prescaler gives 8 master mode
frequencies and the frame size is configurable from 4 bits to 16 bits.

One standard IS interface (multiplexed with SPI1) supporting four different audio standards
can operate as master or slave at half-duplex communication mode. It can be configured to
transfer 16 and 24 or 32 bits with 16-bit or 32-bit data resolution and synchronized by a
specific signal. Audio sampling frequency from 8 kHz up to 192 kHz can be set by an 8-bit
programmable linear prescaler. When operating in master mode, it can output a clock for an
external audio component at 256 times the sampling frequency.

Refer to Table 11 for the differences between SPI1 and SPI2.

Table 11. STM32F042x SPI/12S implementation

SPI features(! SPI SPI2
Hardware CRC calculation X X
Rx/Tx FIFO X X
NSS pulse mode X X
I2S mode X
TI mode X X

1. X = supported.

3
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High-definition multimedia interface (HDMI) - consumer
electronics control (CEC)

The device embeds a HDMI-CEC controller that provides hardware support for the
Consumer Electronics Control (CEC) protocol (Supplement 1 to the HDMI standard).

This protocol provides high-level control functions between all audiovisual products in an
environment. It is specified to operate at low speeds with minimum processing and memory
overhead. It has a clock domain independent from the CPU clock, allowing the HDMI_CEC
controller to wakeup the MCU from Stop mode on data reception.

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 STM32F042x embeds a full-speed USB device peripheral compliant with the USB
specification version 2.0. The internal USB PHY supports USB FS signaling, embedded DP
pull-up and also battery charging detection according to Battery Charging Specification
Revision 1.2. 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 can be
generated from the internal main PLL (the clock source must use an HSE crystal oscillator)
or by the internal 48 MHz oscillator in automatic trimming mode. The synchronization for this
oscillator can be taken from the USB data stream itself (SOF signalization) which allows
crystal-less operation.

Clock recovery system (CRS)

The STM32F042x embeds a special block which allows automatic trimming of the internal
48 MHz oscillator to guarantee its optimal accuracy over the whole device operational
range. This automatic trimming is based on the external synchronization signal, which could
be either derived from USB SOF signalization, from LSE oscillator, from an external signal
on CRS_SYNC pin or generated by user software. For faster lock-in during startup it is also
possible to combine automatic trimming with manual trimming action.

Serial wire debug port (SW-DP)

An ARM SW-DP interface is provided to allow a serial wire debugging tool to be connected
to the MCU.
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Figure 3.

Pinouts and pin descriptions

LQFP48 48-pin package pinout (top view)
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Figure 5. WLCSP36 36-pin package ball-out
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30/117

Figure 7. UFQFPN32 32-pin package pinout (top view)
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Figure 8. UQFPN28 28-pin package (top view)
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Pin pair PA11/12 can be remapped instead of pin pair PA9/10 using the SYSCFG_CFGR1 register.
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3

Figure 9. TSSOP20 20-pin package (top view)
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Pin pair PA11/12 can be remapped instead of pin pair PA9/10 using the SYSCFG_CFGR1 register.
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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
110 Input / output pin
FT 5V tolerant /0
FTf 5V tolerant I/O, FM+ capable
I/O structure TTa 3.3 V tolerant I/O directly connected to ADC
TC Standard 3.3 V I/O
RST Bidirectional 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.
Alternate . .
: Functions selected through GPIOx_AFR registers
Pin functions
functions it
'?S:C':tt'i%r;zl Functions directly selected/enabled through peripheral registers

3
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Table 13. STM32F042x pin definitions

Pin numbers Pin functions
o]
< o
E Pin name 3
L8| |8 | & |& Pin| 8 | &
|2 |& |2 ]| 2 | o | (function after 2|z L
% 8 ol & 2 reset) type | 3 | 2 Alternate function ?ddltl.onal
519 G| o c & o unctions
(3|2 |& | %) =
o D> | D =
[T
(<]
|
1 - - - - - VBAT S - - Backup power supply
WKUP2,
(1) RTC_TAMP1,
2 | A6 | - - - - PC13 /o | TC | - RTC_TS,
RTC_OUT
PC14- ™)
3 | B6| - - - - OSC32_IN /o | TC | - OSC32_IN
(PC14)
PC15- ™)
4 | C6 | - - - - 0OSC32_0uT /o | TC | - 0OSC32_0uT
(PC15)
PF0-OSC_IN CRS_SYNC
B 2 2 2 2 - I FTf | - - IN
° ° (PFO) 0 I2C1_SDA OSC._
6 |C5]| 3 3 3 3 PF1_83SFC1:70UT /O | FTf | - 12C1_SCL OSC_OuT
7 lps| 4 4 4 4 NRST o |rsT! - DeV|ceresetlrzséjtti\//;nltgvrvr;al reset output
8 |D6|32| 0| 16 | 15 VSSA S - Analog ground
9 |E5]| 5 5 5 5 VDDA S - Analog power supply
USART2_CTS, T,F:I/I%_Z
10 | F6 | 6 6 6 6 PAO /O [ TTa | - TIM2_CH1_ETR, ’
TSC_G1_101 WKUPT,
- - ADC_INO,
USART2_RTS,
11 | D4 | 7 7 7 7 PA1 /O | TTa | - T;'g'%f'?éz ADC_IN1
EVENTOUT
USART2_TX,
12 |E4 | 8 8 8 8 PA2 /O | TTa | - TIM2_CHS, AVE\)IEDIEA%
TSC_G1_103
USART2_RX,
13| F5| 9 9 9 9 PA3 /O | TTa | - TIM2_CH4, ADC_IN3
TSC_G1_104
Kys DoclD025832 Rev 2 33/117
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Table 13. STM32F042x pin definitions (continued)

Pin numbers Pin functions

Pin name
(function after
reset)

Pin

type Additional

functions

Notes

Alternate function

LQFP48/UFQFPN48
WLCSP36
LQFP32
UFQFPN32
UFQFPN28
TSSPOP20

1/O structure

SPI1_NSS, 12S1_WS,
TIM14_CHT,
14 |c3| 10| 10| 10 | 10 PA4 o | TTa | - TSC_G2_101, ADC_IN4
USART2_CK
USB_NOE

SPI1_SCK, 1281_CK,
CEC,
15| D3| 11| 11] 11| 11 PA5 o |TTa| - TIM2_CH1_ ETR, ADC_IN5

TSC_G2_102

SPI1_MISO, 1251_MCK,
TIM3_CH1, TIM1_BKIN,
16 | E3 |12 | 12| 12 | 12 PAG o | TTa| - TIM16_CH1, ADC_IN6
TSC_G2_103,

EVENTOUT

SPI1_MOSI, 12S1_SD,
TIM3_CH2, TIM14_CH1,
TIM1_CH1N,

17 | F4 [ 13 |13 | 13 | 13 PA7 o | TTa| - TIM17_CH1. ADC_IN7
TSC_G2_104,

EVENTOUT

TIM3_CH3,
TIM1_CH2N,
18| F3 |14 | 14| 14 | - PBO o |TTa | - TSC. B3 103, ADC_IN8

EVENTOUT

TIM3_CH4, TIM14_CHA,
19| F2 15| 15| 15 | 14 PB1 o | TTa| - TIM1_CH3N, ADC_IN9
TSC_G3_103

2 |(D2| - | 16| - - PB2 /O | FT | - TSC_G3_104 -

SPI2_SCK, CEC,
210 - | - | - | - - PB10 /O | FTf| - |TSC_SYNC, TIM2_CHS3, -
12C1_SCL

TIM2_CH4,
2| - | - |- - - PB11 /o | FTf | - EVENTOUT, -
12C1_SDA

23| F1 |16 | O 16 15 VSS S - - Ground
24 | - - - 17 16 VDD S - - Digital power supply

TIM1_BKIN, SPI2_NSS,
250 - | - | - | - - PB12 o | FT | - CVENTOUT -

34/117 DoclD025832 Rev 2
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Pinouts and pin descriptions

Table 13. STM32F042x pin definitions (continued)

Pin numbers

LQFP48/UFQFPN48
WLCSP36

LQFP32
UFQFPN32
UFQFPN28

TSSPOP20

Pin name
(function after
reset)

Pin
type

1/0 structure

Notes

Pin functions

Alternate function

Additional
functions

N
(o)
1

PB13

I/0

FTf

SPI2_SCK,
TIM1_CH1N,
12C1_SCL

27 | -

PB14

I/0

FTf

SPI2_MISO,
TIM1_CH2N,
12C1_SDA

28 | -

PB15

110

FT

SPI2_MOSI,
TIM1_CH3N

WKUP7,
RTC_REFIN

29 | E2

18 | 18| -

PA8

I/0

FT

USART1_CK,
TIM1_CHH,
EVENTOUT, MCO,
CRS_SYNC

30 | D1

19 119 | 19

17

PA9

110

FTf

USART1_TX,
TIM1_CH2,
TSC_G4_|01,
12C1_SCL

31| C1

20 | 20| 20

18

PA10

110

FTf

USART1_RX,
TIM1_CHS3,
TIM17_BKIN,
TSC_G4_102,
12C1_SDA

32| C2

21 | 21 [19®)

174)

PA11

I/0

FTf

CAN_RX,
USART1_CTS,
TIM1_CH4,
COMP1_OUT,
TSC_G4_103,
EVENTOUT,
12C1_SCL

USB_DM

33 | A1

22 | 22 | 20®)

184)

PA12

110

FTf

CAN_TX,USART1_RTS,
TIM1_ETR,
TSC_G4_l04,
EVENTOUT,
12C1_SDA

USB_DP

34 | B1

23 |1 23| 21

19

PA13

I/0

FT

IR_OUT, SWDIO
USB_NOE

35| -

VSS

Ground

36 | E1

17 | 17 | 18

16

VDDIO2

Digital power supply

3
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Table 13. STM32F042x pin definitions (continued)

Pin numbers

LQFP48/UFQFPN48

WLCSP36

LQFP32

UFQFPN32

UFQFPN28

TSSPOP20

Pin name
(function after
reset)

Pin
type

1/0 structure

Notes

Pin functions

Alternate function

Additional
functions

w
J

PA14

110

GG

USART2_TX, SWCLK

38

A2

25

25

23

PA15

I/0

FT

SPI1_NSS, 12S1_WS,
USART2_RX,
TIM2_CH1_ETR,
EVENTOUT,
USB_NOE

39

B3

26

26

24

PB3

110

FT

SPI1_SCK, 12S1_CK,
TIM2_CH2,
TSC_G5_101,
EVENTOUT

40

A3

27

27

25

PB4

110

FT

SPI1_MISO, 12S1_MCK,
TIM17_BKIN,
TIM3_CH1,
TSC_G5_102,
EVENTOUT

41

E6

28

28

26

PB5

1’0

FT

SPI1_MOSI, [2S1_SD,
12C1_SMBA,
TIM16_BKIN,

TIM3_CH2

WKUP6

42

C4

29

29

27

PB6

I/0

FTf

12C1_SCL,
USART1_TX,
TIM16_CH1N,
TSC_G5_103

43

A4

30

30

28

PB7

110

FTf

12C1_SDA,
USART1_RX,
USART4_CTS,
TIM17_CHA1N,
TSC_G5_104

44

31

PF11
BOOTO

I/0

FT

Boot memory
selection

B4

31

PB8
BOOTO

I/0

FTf

12C1_SCL, CEC,
TIM16_CH1,
TSC_SYNC,
CAN_RX

Boot memory
selection

45

32

PB8

110

FTf

12C1_SCL, CEC,
TIM16_CH1,
TSC_SYNC,
CAN_RX

36/117
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Pinouts and pin descriptions

Table 13. STM32F042x pin definitions (continued)

Pin numbers Pin functions
=]
2 £
o o © o Pin name . - n
L |8 || ® N N . Pin 5] o
|2 |& |2 | 2 | o | (function after 2|5 "
5 8 ol 8 reset) yee| 3 | 2 Alternate function ?ddlttl_onal
S ] c c e} n Q unctions
< ; | L. L. n =
o =) > 2
[
g
=
SPI2_NSS,
12C1_SDA, IR_OUT,
46 - - - - - PB9 /O | FTf | - TIM17_CHA1, -
EVENTOUT,
CAN_TX
47 | - 32| 0 - - VSS S - - Ground
48 | A5 1 1 - - VDD S - - Digital power supply

1. PC13, PC14 and PC15 are supplied through the power switch. Since the switch only sinks a limited amount of current

(3 mA), the use of GPIOs 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).

2. After the first RTC domain power-up, PC13, PC14 and PC15 operate as GPIOs. Their function then depends on the
content of the RTC registers which are not reset by the system reset. For details on how to manage these GPIOs, refer to

the RTC domain and RTC register descriptions in the reference manual.

PA8, PA9, PA10, PA11, PA12, PA13, PA14 and PA15 I/Os are supplied by VDDIO2.
Pin pair PA11/12 can be remapped instead of pin pair PA9/10 using SYSCFG_CFGR1 register.

After reset, these pins are configured as SWDIO and SWCLK alternate functions, and the internal pull-up on the SWDIO
pin and the internal pull-down on the SWCLK pin are activated.

3
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Table 14. Alternate functions selected through GPIOA_AFR registers for port A

Pin name AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAO - USART2_CTS | TIM2_CH1_ETR | TSC_G1_IO1 - - - -
PA1 EVENTOUT USART2 RTS | TIM2 CH2 | TSC_G1_102 - - - -
PA2 - USART2_TX TIM2_CH3 | TSC_G1_I03 - - - -
PA3 - USART2_RX TIM2_CH4 | TSC_G1_I04 - - - -
PA4 SPI1_NSS, 12S1_WS | USART2_CK USB_NOE | TSC_G2 101 | TIM14_CH1 - - -
PA5 SPI1_SCK, 12S1_CK CEC TIM2_CH1_ETR | TSC_G2_I02 - - - -
PA6 SPI1_MISO, 12S1_MCK | TIM3_CH1 TIM1_BKIN | TSC_G2_103 - TIM16_CH1 | EVENTOUT -
PA7 SPI1_MOSI, 1251 SD | TIM3_CH2 TIM1_CHIN | TSC_G2 104 | TIM14_CH1 | TIM17_CH1 | EVENTOUT -
PA8 MCO USART1_CK TIM1_CH1 EVENTOUT | CRS_SYNC - - -
PA9 - USART1_TX TIM1_CH2 | TSC_G4_ 101 | I[2C1_SCL MCO - -
PA10 TIM17_BKIN USART1_RX TIM1_CH3 | TSC_G4 102 | 12C1_SDA - - -
PA11 EVENTOUT USART1 CTS | TIM1 CH4 |TSC_G4 103 | CAN_RX 12C1_SCL - -
PA12 EVENTOUT USART1_RTS | TIM1_ETR | TSC G4 104 | CAN_TX 12C1_SDA - -
PA13 SWDIO IR_OUT USB_NOE - - - - -
PA14 SWCLK USART2_TX - - - - - -
PA15 SPI1_NSS, 12S1_ WS | USART2 RX | TIM2_CH1 _ETR | EVENTOUT - USB_NOE - -

suonduosap uid pue syjnould
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Table 15. Alternate functions selected through GPIOB_AFR registers for port B

Pin name AF0 AF1 AF2 AF3 AF4 AF5
PBO EVENTOUT TIM3_CH3 TIM1_CH2N TSC_G3 102 - -
PB1 TIM14_CH1 TIM3_CH4 TIM1_CH3N TSC_G3 103 - -
PB2 - - - TSC_G3_104 - -
PB3 SPI1_SCK, 12S1_CK EVENTOUT TIM2_CH2 TSC_G5_I01 - -
PB4 SPI1_MISO, [281_MCK TIM3_CH1 EVENTOUT TSC_G5_102 - TIM17_BKIN
PB5 SPI1_MOSI, 12S1_SD TIM3_CH?2 TIM16_BKIN 12C1_SMBA - -
PB6 USART1_TX 12C1_SCL TIM16_CH1N TSC_G5_103 - -
PB7 USART1_RX 12C1_SDA TIM17_CH1N TSC_G5_104 - -
PB8 CEC 12C1_SCL TIM16_CH1 TSC_SYNC CAN_RX -
PB9 IR_OUT 12C1_SDA TIM17_CH1 EVENTOUT CAN_TX SPI2_NSS
PB10 CEC 12C1_SCL TIM2_CH3 TSC_SYNC - SPI2_SCK
PB11 EVENTOUT 12C1_SDA TIM2_CH4 - - -
PB12 SPI2_NSS EVENTOUT TIM1_BKIN - - -
PB13 SPI2_SCK - TIM1_CH1N - - 12C2_SCL
PB14 SPI2_MISO - TIM1_CH2N - - 12C2_SDA
PB15 SPI2_MOSI - TIM1_CH3N - - -

XXZV04ZEINLS
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Table 16. Alternate functions selected through GPIOF_AFR registers for port F

Pin name AFO0 AF1
PFO CRS_SYNC I2C1_SDA
PF1 - 12C1_SCL
40/117 DoclD025832 Rev 2 KYI
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5 Memory mapping

Figure 10. STM32F042x memory map
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0xE010 0000 0x4800 0000
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Reserved
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Table 17. STM32F042x peripheral register boundary addresses

Bus Boundary address Size Peripheral
0x4800 1800 - OX5FFF FFFF ~384 MB Reserved
0x4800 1400 - 0x4800 17FF 1 KB GPIOF
0x4800 0C00 - 0x4800 13FF 2 KB Reserved

AHB2 0x4800 0800 - 0x4800 OBFF 1 KB GPIOC
0x4800 0400 - 0x4800 07FF 1 KB GPIOB
0x4800 0000 - 0x4800 03FF 1 KB GPIOA
0x4002 4400 - 0x47FF FFFF ~128 MB Reserved
0x4002 4000 - 0x4002 43FF 1 KB TSC
0x4002 3400 - 0x4002 3FFF 3 KB Reserved
0x4002 3000 - 0x4002 33FF 1 KB CRC
0x4002 2400 - 0x4002 2FFF 3 KB Reserved

AHB1 0x4002 2000 - 0x4002 23FF 1 KB FLASH Interface
0x4002 1400 - 0x4002 1FFF 3 KB Reserved
0x4002 1000 - 0x4002 13FF 1 KB RCC
0x4002 0400 - 0x4002 OFFF 3 KB Reserved
0x4002 0000 - 0x4002 03FF 1 KB DMA
0x4001 8000 - 0x4001 FFFF 32 KB Reserved
0x4001 5C00 - 0x4001 7FFF 9 KB Reserved
0x4001 5800 - 0x4001 5BFF 1 KB DBGMCU
0x4001 4C00 - 0x4001 57FF 3 KB Reserved
0x4001 4800 - 0x4001 4BFF 1 KB TIM17
0x4001 4400 - 0x4001 47FF 1 KB TIM16
0x4001 3C00 - 0x4001 43FF 2 KB Reserved
0x4001 3800 - 0x4001 3BFF 1 KB USART1

APB 0x4001 3400 - 0x4001 37FF 1 KB Reserved
0x4001 3000 - 0x4001 33FF 1 KB SPI11/12S1
0x4001 2C00 - 0x4001 2FFF 1 KB TIM1
0x4001 2800 - 0x4001 2BFF 1 KB Reserved
0x4001 2400 - 0x4001 27FF 1 KB ADC
0x4001 0800 - 0x4001 23FF 7 KB Reserved
0x4001 0400 - 0x4001 O07FF 1 KB EXTI
0x4001 0000 - 0x4001 O3FF 1 KB SYSCFG + COMP
0x4000 8000 - 0x4000 FFFF 32 KB Reserved
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Table 17. STM32F042x peripheral register boundary addresses (continued)

Bus Boundary address Size Peripheral
0x4000 7C00 - 0x4000 7FFF 1 KB
0x4000 7800 - 0x4000 7BFF 1KB
0x4000 7400 - 0x4000 77FF 1 KB
0x4000 7000 - 0x4000 73FF 1KB
0x4000 6C00 - 0x4000 6FFF 1KB
0x4000 6800 - 0x4000 6BFFO 1KB
0x4000 6400 - 0x4000 67FF 1KB
0x4000 6000 - 0x4000 63FF 1KB USB/CAN RAM
0x4000 5C00 - 0x4000 5FFF 1KB
0x4000 5800 - 0x4000 5BFF 1 KB
0x4000 5400 - 0x4000 57FF 1KB
0x4000 4800 - 0x4000 53FF 3 KB

APE 0x4000 4400 - 0x4000 47FF 1KB
0x4000 3C00 - 0x4000 43FF 2 KB
0x4000 3800 - 0x4000 3BFF 1KB
0x4000 3400 - 0x4000 37FF 1 KB
0x4000 3000 - 0x4000 33FF 1KB
0x4000 2C00 - 0x4000 2FFF 1KB
0x4000 2800 - 0x4000 2BFF 1KB
0x4000 2400 - 0x4000 27FF 1KB
0x4000 2000 - 0x4000 23FF 1KB
0x4000 0800 - 0x4000 1FFF 6 KB
0x4000 0400 - 0x4000 07FF 1KB
0x4000 0000 - 0x4000 03FF 1KB

3

DoclD025832 Rev 2

43/117




Electrical characteristics STM32F042xx

6 Electrical characteristics

6.1 Parameter conditions

Unless otherwise specified, all voltages are referenced to Vggs.

6.1.1 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 T, = Tamax (given by
the selected temperature range).

Data based on characterization results, design simulation and/or technology characteristics
are indicated in the table footnotes and are not tested in production. 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 (mean £3c).

6.1.2 Typical values

Unless otherwise specified, typical data are based on T =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 12c).

6.1.3 Typical curves

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

6.1.4 Loading capacitor

The loading conditions used for pin parameter measurement are shown in Figure 11.

6.1.5 Pin input voltage

The input voltage measurement on a pin of the device is described in Figure 12.

Figure 11. Pin loading conditions Figure 12. Pin input voltage

. MCU pin
MCU pin

T T

MS19210V1 MS19211V1

C =50 pF
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6.1.6

Caution:

3

Power supply scheme

Figure 13. Power supply scheme
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Each power supply pair (Vpp/Vss, Vppa/Vssa etc.) 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.
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6.1.7 Current consumption measurement

Figure 14. Current consumption measurement scheme

DD_VBAT

VBAT

VDDIO2

DDA

MS31999V2
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6.2

3

Absolute maximum ratings

Stresses above the absolute maximum ratings listed in Table 18: Voltage characteristics,
Table 19: Current characteristics and Table 20: 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 18. Voltage characteristics(!)

Symbol Ratings Min Max Unit
Vpp—Vss | External main supply voltage -0.3 4.0 \Y,
Vppio2—Vss | External I/O supply voltage -0.3 4.0 \Y,
Vppa—Vss |External analog supply voltage -0.3 4.0 \Y,
Vpp—Vpopa |Allowed voltage difference for Vpp > Vppa - 0.4 \Y
Veat—Vss |External backup supply voltage -0.3 4.0 \
Input voltage on FT and FTf pins Vgs—-0.3 Vppiox + 4.0 \
V|N(2) Input voltage on TTa pins Vgs—0.3 4.0 \Y,
Input voltage on any other pin Vgs-0.3 4.0 \Y

|[AVppyl | Variations between different Vpp power pins - 50 mV

Vasy - Vss| ;/ianr;ations between all the different ground _ 50 mv

Veso Electrostatic discharge voltage see $¢cﬁon 6.3.12: Elgctrica/
(HBM) | (human body 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.

allowed injected current values.

DoclD025832 Rev 2
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Table 19. Current characteristics

Symbol Ratings Max. Unit
Zlvpp Total current into sum of all VDD power lines (source)(") 120
Slyss Total current out of sum of all VSS ground lines (sink)(") -120
lvboPiny Maximum current into each VDD power pin (source)(!) 100
lvss(PIN) Maximum current out of each VSS ground pin (sink)(") -100
Output current sunk by any I/O and control pin 25
hoeeiN) Output current source by any 1/0O and control pin -25
Total output current sunk by sum of all I/Os and control pins(z) 80
Zl|o(p|N) Total output current sourced by sum of all I/Os and control pins(z) -80 mA
Total output current sourced by sum of all I/Os supplied by VDDIO2 -40
Injected current on FT and FTf pins -5/+0(4)
I,NJ(p|N)(3) Injected current on TC and RST pin +5
Injected current on TTa pins<5) +5
ZliNng(PIN) Total injected current (sum of all I/O and control pins)®) +25

1. All main power (VDD, VDDA) and ground (VSS, VSSA) 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 QFP packages.

3. A positive injection is induced by V|y > Vpp|ox While a negative injection is induced by V|y < Vss. liyypiny must never be
exceeded. Refer to Table 18: Voltage characteristics for the maximum allowed input voltage values.

4. Positive injection is not possible on these 1/0s and does not occur for input voltages lower than the specified maximum
value.

5. Onthese l/Os, a ?ositive injection is induced by V| > Vppa. Negative injection disturbs the analog performance of the
device. See note @ below Table 56: ADC accuracy.

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

Table 20. 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 21. General operating conditions
Symbol Parameter Conditions Min Max Unit
fheLk Internal AHB clock frequency 0 48 MH
z
fpeLk Internal APB clock frequency 0 48
Vbp Standard operating voltage 2.0 3.6 \%
Must not be supplied if Vpp
Vppio2 I/O supply voltage is not present 1.65 3.6 \%
Analog operating voltage Vv 36
(ADC not used) Must have a potential equal Po
VoDA : to or higher than V v
Analog operating voltage g DD 24 3.6
(ADC used) ’ ’
VeaT Backup operating voltage 1.65 3.6 \Y
TC and RST I/0 -0.3 Vbpioxt0.3
VN I/0 input voltage TTa l/O -0.3 Vppat0.3 \Y
FT and FTf /O 0.3 5.5(1)
LQFP48 - 364
UFQFPN48 - 606
Power dissipation at T = 85 °C WLCSP36 - 313
Py for suffix 6 or Ty = 105 °C for LQFP32 - 351 mwW
suffix 7(?)
UFQFPN32 - 526
UFQFPN28 - 170
TSSOP20 - 263
Ambient temperature for the Maximum power dissipation -40 85 o
T suffix 6 version Low power dissipation(®) -40 105
A
Ambient temperature for the Maximum power dissipation -40 105 o
suffix 7 version Low power dissipation(®) —40 125
Suffix 6 version —40 105
TJ Junction temperature range °C
Suffix 7 version —40 125

1. To sustain a voltage higher than Vpp 0,+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 Section 7.2: Thermal characteristics.

3. Inlow power dissipation state, Ty can be extended to this range as long as T, does not exceed T 4 (S€€ Section 7.2:
Thermal characteristics).

3
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6.3.2 Operating conditions at power-up / power-down
The parameters given in Table 22 are derived from tests performed under the ambient
temperature condition summarized in Table 21.
Table 22. Operating conditions at power-up / power-down
Symbol Parameter Conditions Min Max Unit
Vpp rise time rate 0 o0
tvop : -
Vpp fall time rate 20 0
us/V
Vppa rise time rate 0 o0
tvopa ) -
Vppa fall time rate 20 o0
6.3.3 Embedded reset and power control block characteristics
The parameters given in Table 23 are derived from tests performed under the ambient
temperature and supply voltage conditions summarized in Table 21: General operating
conditions.
Table 23. Embedded reset and power control block characteristics
Symbol Parameter Conditions Min Typ Max Unit
Y (1) | Power on/power down Falling edge(® 1.80 188 |1.96%) | V
POR/PDR
reset threshold Rising edge 1.84® | 192 | 200 | V
VpDRhyst PDR hysteresis - 40 - mV
tRSTTEMPO(4) Reset temporization 1.50 2.50 4.50 ms
1. The PDR detector monitors Vpp and also Vppj (if kept enabled in the option bytes). The POR detector
monitors only Vpp.
2. The product behavior is guaranteed by design down to the minimum Vpor/ppr value.
Data based on characterization results, not tested in production.
Guaranteed by design, not tested in production.
Table 24. Programmable voltage detector characteristics
Symbol Parameter Conditions Min Typ Max | Unit
Rising edge 21 218 2.26 \Y
VPVDO PVD threshold 0
Falling edge 2 2.08 2.16 \%
Rising edge 219 2.28 2.37 \Y,
VPVD1 PVD threshold 1
Falling edge 2.09 2.18 2.27 Vv
Rising edge 2.28 2.38 2.48 \%
VPVDZ PVD threshold 2
Falling edge 2.18 2.28 2.38 Vv
Rising edge 238 | 248 | 2.58 \Y,
VPVD3 PVD threshold 3
Falling edge 2.28 2.38 2.48 \%
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Table 24. Programmable voltage detector characteristics (continued)

Symbol Parameter Conditions Min Typ Max Unit

Rising edge 247 2.58 2.69 \Y,
Falling edge 2.37 2.48 2.59
Rising edge 2.57 2.68 2.79
Falling edge 2.47 2.58 2.69

Vpypa PVD threshold 4 v
\Y
\
Rising edge 2.66 2.78 2.9 Vv
\Y
\Y
\Y

VPVD5 PVD threshold 5

V PVD threshold 6
PVDO Falingedge | 2.56 | 2.68 | 2.8

Rising edge 276 | 2.88 3
Falling edge 2.66 2.78 29
Vpypnyst!!) | PVD hysteresis - 100 - mV

Vpyp7 PVD threshold 7

Ipb(PVD) PVD current consumption - 0.15 [0.26("| pA

1. Guaranteed by design, not tested in production.

6.3.4 Embedded reference voltage

The parameters given in Table 25 are derived from tests performed under the ambient
temperature and supply voltage conditions summarized in Table 21: General operating
conditions.

Table 25. Embedded internal reference voltage

Symbol Parameter Conditions Min |Typ| Max Unit

—40°C<Tp<+105°C | 1.16 |12 | 1.25 %
—40°C<Tp<+85°C | 1.16 |[1.2 [1.24D| v

VRerinT | Internal reference voltage

ADC sampling time when
ts vrefint reading the internal 4(2) - _ us
B reference voltage

Internal reference voltage
AVRepiNT | Spread over the Vppa =3V - - | 10@ mV
temperature range

Tcoeff Temperature coefficient -100@| - | 100®@ | ppm/°C

1. Data based on characterization results, not tested in production.
2. Guaranteed by design, not tested in production.

3
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6.3.5

Supply current characteristics

The current consumption is a function of several parameters and factors such as the
operating voltage, ambient temperature, 1/0 pin loading, device software configuration,
operating frequencies, /O pin switching rate, program location in memory and executed
binary code.

The current consumption is measured as described in Figure 14: 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.

Typical and maximum current consumption

The MCU is placed under the following conditions:
e All'l/O pins are in analog input mode
e All peripherals are disabled except when explicitly mentioned
e The Flash memory access time is adjusted to the fc i frequency:
— 0 wait state and Prefetch OFF from 0 to 24 MHz
— 1 wait state and Prefetch ON above 24 MHz
e  When the peripherals are enabled fpc k = fHoLk
The parameters given in Table 26 to Table 30 are derived from tests performed under

ambient temperature and supply voltage conditions summarized in Table 21: General
operating conditions.

Table 26. Typical and maximum current consumption from Vpp supply at Vpp =3.6 V

o All peripherals enabled(" All peripherals disabled
—_ [
o Vi 2 2
o E | Conditions | fucik Max @ Ta®® Max @ Ta® Unit
) & Typ Typ
o 25°C | 85°C | 105°C 25°C | 85°C [105°C
HSI48 | 48MHz | 203 | 232 | 234 | 246 [127] 144 | 144 | 147
48MHz | 202 | 229 | 230 | 239 [126]| 141 | 143 | 14.4
g & |HSEbypass, Foo i a0 | 160 | 164 | 167 | 87| 95 | 97 | 103
o © PLL on
= - 24MHz | 110 | 135 | 137 | 138 |69 | 76 | 78 | 82
>
o
i £ | HsEbypass, | 8MHz | 39 | 52 5.3 56 |26 | 31 | 32 | 33
Ibp £ § PLLoOff | {MHz | 0.9 1.3 15 18 | 07| 10 | 1.1 1.3 | MA
§ 8 48MHz | 205 | 231 | 233 | 236 |[128]| 146 | 146 | 150
(0]
2 g | MSlclock oMz | 143 | 156 | 159 | 170 |86 | 95 | 97 | 100
g3 PLL on
@ © 24MHz | 112 | 136 | 138 | 148 |69 | 74 | 75 | 77
HSI clock,
PLLoff | | 8MHz | 41 | 52 5.3 56 | 26| 31 | 31 | 33
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Table 26. Typical and maximum current consumption from Vpp supply at Vpp = 3.6 V (continued)

. All peripherals enabled(") All peripherals disabled
— [+]
o % 2 2
o E | Conditions | fycik Max @ To® Max @ To® Unit
@ 5 Typ Typ
o 25°C | 85°C | 105°C 25°C | 85°C [105°C
HSI48 | 48MHz | 193 | 219 | 221 | 237 |19 134 | 136 | 13.7
48 MHz | 19.2 | 21.8®) | 22,0 | 22.1®) [ 11.7 [ 13.3®)| 135 | 13.70
g < |HSEbypass, Foou 34 | 158 | 159 | 160 | 7.9 | 88 | 89 | 97
o < PLL on
E “EC 24MHz | 103 | 126 | 130 | 134 |62 | 80 | 82 | 83
> 0
DCC £ |1sEbypass, | 8MHz | 36 | 4.1 43 44 | 20| 21 | 21 25
= = PLL off 1MHz | 0.8 0.9 0.9 1.1 04 | 05 0.6 0.8
= O
5¢ 48MHz | 195 | 220 | 221 | 225 |18 136 | 13.8 | 13.9
2 o | HSlclock o oo 163 | 164 | 166 | 80 | 88 | 94 9.9
22| PlLon . . . . . . . .
@ °© 24MHz | 105 | 128 | 130 | 138 | 65 | 80 | 8.1 8.4
HSI clock,
llog | 8MHz | 37 | 47 5.0 53 | 21| 23 | 24 | 30

HS48 |48MHz | 124 | 151 | 163 | 167 | 30 | 32 | 33 | 34
48MHz | 123 | 1509 | 16.0 | 162®) | 29 | 320 | 33 | 340
32MHz | 85 | 106 | 112 | 17 |19 | 21 22 | 25
24MHz | 65 8.1 8.5 8.7 16 | 1.8 1.8 1.9
HSEbypass, | 8MHz | 2.3 3.0 3.1 3.2 07| 08 | 08 | 09
PLLoff | 1 MHz | 04 0.4 0.4 0.6 01| 03 | 03 | 04
48MHz | 124 | 153 | 157 | 159 [ 30| 30 | 32 | 34

HSE bypass,
PLL on

Supply current in Sleep mode,
code executing from Flash or RAM

HSlclock, "o mhz | 86 | 107 | 113 | 116 | 21 | 22 | 22 | 25
PLL on
24MHz | 66 | 8.4 8.7 8.9 16 | 16 | 1.7 | 19
HSI clock,
llog | 8MHz | 24 | 32 3.4 36 | 06| 08 | 09 | 10

1. USB is kept disabled as this IP functions only with a 48 MHz clock.
2. Data based on characterization results, not tested in production unless otherwise specified.

3. Data based on characterization results and tested in production (using one common test limit for sum of Ipp and Ippp).

3
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Table 27. Typical and maximum current consumption from the Vpp supply

VDDA=2'4V VDDA=3'6 Vv
Para- | Conditions @ @ .
Symbol meter 1) fHeoLk Max @ Ta Max @ Tp Unit
Typ Typ
25°C | 85°C |105°C 25°C | 85°C | 105 °C
HSI48 |48MHz | 309 | 325 | 332 | 342 | 317 | 334 | 338 | 344
HSE 48 MHz | 148 | 167®) | 176 | 179®) | 161 |1814)| 193 | 1970)
Supply | bypass, [32MHz | 102 | 119 | 124 | 126 | 111 | 128 | 135 | 137
Cglﬁ”;;” PLLon o MHz | 80 | 95 99 | 100 | 88 | 102 | 106 | 108
Sleep HSE 8MHz | 27 | 37 | 42 | 45 | 35 | 47 | 52 | 55
mode, bypass,
Ibba code PlLoff | 1MHz | 27 | 37 | 42 | 42 | 36 | 47 | 52 | 55 | HA
ex?r‘;‘::”g 48MHz | 220 | 242 | 251 | 254 | 242 | 264 | 275 | 279
Flashor | HStolock Tz [173 | 193 | 200 | 202 | 191 | 211 | 219 | 221
RAM PLL on
24MHz | 151 | 169 | 175 | 177 | 167 | 184 | 191 | 193
HSI clock,
Ll off | | 8MHz [ 72 | 82 85 85 | 82 | 92 | 95 95

1. Current consumption from the Vppa supply is independent of whether the digital peripherals are enabled or disabled, being
in Run or Sleep mode or executing from Flash or RAM. Furthermore, when the PLL is off, Igpa is independent from the
frequency.

Data based on characterization results, not tested in production unless otherwise specified.

Data based on characterization results and tested in production (using one common test limit for sum of Ipp and Ippp)-

54/117 DoclD025832 Rev 2
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Table 28. Typical and maximum consumption in Stop and Standby modes

_ 5 Typ @Vpp (Vop = Vopa) Max(!
o et
8 =4 =
£ Conditions > > > > > > c
g g o | = |~ | a | o | o |Ta=|Ta=|Ta= >
(7] 6_“ o~ N N ) ™ ™ 25°C | 85°C | 105°C
|| || || I I I
Regulator in stop
mode, all 14.3 | 145 | 14.6 14.7 14.8 149 [ 21.0 | 47.0 | 64.0
Supply oscillators OFF
current in
Stop mode | Regulator in low-
power mode, all 29 3.1 3.2 3.3 3.4 3.5 6.5 | 32.0 | 44.0
Ipp oscillators OFF
Supply LSIONand IWDG | v g | 99 | 114 | 12 | 13 | 15 | - - -
current in ON
Standby
mode oo WP 06 | 07 | 08 | 09 | 10 | 14 |20 |25 | 30
Regulator in
stopmode, all |5 | 54 | 25 | 24 | 25 | 27 | 35 | 35 | 45
oscillators
Supply |z |OFF
current in ?,, Regulator in
Stop mode | £ | jow-power
:*% mode, all 2.0 2.1 2.2 2.4 2.5 2.7 3.5 3.5 4.5
g oscillators
- |OFF uA
[m)
[a)]
Supply > |LSIONand 1, | 56 | 28 | 30 | 31 |34 | - | - | -
current in IWDG ON
Standby LSI OFF and
| mose VDG OFE 19 | 20 | 21 | 23 | 24 | 25 | 34 | 35 | 45
DDA
Regulator in
stopmode, all |45 | 45 | 43 | 44 | 14 | 15 | - - -
oscillators
Supply LLt OFF
current in % Regulator in
Stop mode | £ | jow-power
£ | mode, all 1.3 1.3 1.3 1.4 1.4 1.5 - - -
S |oscillators
E |OFF
S
Supply | ='|LSIONand 1 4ot g | g | 20 | 21 | 22| - | - ;
current in IWDG ON
Standby LSI OFF and
mode DG ORF 114 | 12 | 12 | 13 | 13 | 14 | - | - | -

1.

3
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Table 29. Typical and maximum current consumption from the Vgar supply

Typ @ Vgar Max(!
Symbol |Parameter Conditions i > > : > > Ta=| Ta= T, = Unit
o [ 2| N |m | |Ta=| Ta=| Ta=
2| < |~ | | | @ |25°C|85°C |105°C
i n n [ n n
LSE & RTC ON; “Xtal
mode™ lowerdriving | o 5 | 55 | 06 |07 |09 | 11| 12 | 15 | 20
RTC capability;
| domain | LSEDRV[1:0] = '00' .
a W
DD-VBAT SUPP'Vt LSE & RTC ON: “Xtal
curren " i N
mode” higher driving | g | 59 | 11|12 |14 | 15| 16 | 20 | 26
capability;
LSEDRV[1:0] = '11"

1. Data based on characterization results, not tested in production.
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Typical current consumption

The MCU is placed under the following conditions:
o VDD = VDDA =33V
e Al l/O pins are in analog input configuration

e The Flash access time is adjusted to fyc k frequency:
0 wait state and Prefetch OFF from 0 to 24 MHz
1 wait state and Prefetch ON above 24 MHz
e  When the peripherals are enabled, fpc k = fHoLK

e PLL is used for frequencies greater than 8 MHz

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

DoclD025832 Rev 2
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Table 30. Typical current consumption, code executing from Flash, running from HSE

8 MHz crystal
Typical consumption Typical consumption
in Run mode in Sleep mode
Symbol Parameter fHeLk Unit
Peripherals | Peripherals | Peripherals | Peripherals
enabled disabled enabled disabled
48 MHz 20.7 12.8 123 34
36 MHz 15.9 9.9 9.5 27
32 MHz 14.3 9.0 8.5 25
24 MHz 11.0 7.1 6.6 21
Current 16 MHz 7.7 5.0 47 1.6
Ibp consumption from mA
Vpp supply 8 MHz 43 3.0 27 1.2
4 MHz 2.6 2.0 1.7 0.9
2 MHz 1.8 1.5 1.2 0.8
1 MHz 1.4 1.2 1.0 0.8
500 kHz 1.2 1.1 0.8 0.7
48 MHz 163.3
36 MHz 124.3
32 MHz 111.9
24 MHz 871
Current 16 MHz 62.5
Ibpa consumption from MA
4 MHz 25
2 MHz 25
1 MHz 25
500 kHz 25

3
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Caution:

58/117

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

All the 1/0s 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 50: 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.

/0 dynamic current consumption

In addition to the internal peripheral current consumption measured previously (see

Table 32: Peripheral current consumption), the 1/0Os used by an application also contribute
to the current consumption. When an 1/O pin switches, it uses the current from the /O
supply voltage to supply the I/O pin circuitry and to charge/discharge the capacitive load
(internal or external) connected to the pin:

lsw = Vopiox * fswx C

where
Isw is the current sunk by a switching I/O to charge/discharge the capacitive load
Vppiox is the I/0O supply voltage
fsw is the 1/O switching frequency
C is the total capacitance seen by the I/O pin: C = Cjy7 + Cegx7 + Cg
Cg is the PCB board capacitance including the pad pin.

The test pin is configured in push-pull output mode and is toggled by software at a fixed
frequency.

3
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Table 31. Switching output I/O current consumption

Symbol Parameter Conditions(? fr;ﬁj:;%?/h(?g ) Typ Unit
SW
4 MHz 0.07
8 MHz 0.15
VDD|OX =33V
C=C\nt 16 MHz 0.31
24 MHz 0.53
48 MHz 0.92
4 MHz 0.18
Vopox =33V 8 MHz 0.37
Cexr =0 pF 16 MHz 0.76
C=Cinr + Cexr* Cs 24 MHz 1.39
48 MHz 2.188
4 MHz 0.32
Vooox =33V 8 MHz 0.64
Cexr = 10 pF 16 MHz 1.25
C=Cint + Cexr* Cs 24 MHz 2.23
1/0 current 48 MHz 4.442
lsw consumption mA
4 MHz 0.49
Vbpiox = 3.3V 8 MHz 0.94
Cext =22 pF
C = Cur + Coxrt Co 16 MHz 2.38
24 MHz 3.99
4 MHz 0.64
Vopiox = 3.3V 8 MHz 1.25
Cext =33 pF
C = Cogr + Car# Cs 16 MHz 3.24
24 MHz 5.02
Vppiox = 3.3 V 4 MHz 0.81
Cexr =47 pF 8 MHz 1.7
C=Cnt * Cext* Cs
C=Cint 16 MHz 3.67
4 MHz 0.66
VDD|OX =24V
Cext = 47 pF 8 MHz 1.43
C=Cin7 + Cext Cs 16 MHz 245
C = Cint 24 MHz 4.97
1. Cg =7 pF (estimated value).
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On-chip peripheral current consumption

The current consumption of the on-chip peripherals is given in Table 32. The MCU is placed
under the following conditions:

All I/O pins are in analog mode

All peripherals are disabled unless otherwise mentioned

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

Ambient operating temperature and supply voltage conditions summarized in Table 18:
Voltage characteristics

Table 32. Peripheral current consumption

Peripheral Typical consumption at 25 °C Unit
BusMatrix(") 2.2
CRC 1.9
DMA 5.1
Flash interface 15.0
GPIOA 8.2
AHB GPIOB 7.7 MA/MHz
GPIOC 2.1
GPIOF 1.8
SRAM 1.1
TSC 4.9
ALL AHB Peripherals 50.7

DoclD025832 Rev 2
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Table 32. Peripheral current consumption (continued)

Peripheral Typical consumption at 25 °C Unit
APB-Bridge(® 2.1
ADC®) 4.7
CAN 13.8
CEC 2.4
CRS 1.8
DEBUG (MCU debug feature) 1.1
12C1 4.5
PWR 2.3
SPI1 9.4
SPI2 6.5

APB SYSCFG 2.7 MA/MHz
TIM1 16.0
TIM2 17.6
TIM3 12.5
TIM14 6.4
TIM16 7.9
TIM17 7.8
USART1 18.6
USART2 6.5
UsB 6.6
WWDG 2.2
ALL APB Peripherals 153.8

2. The APB Bridge is automatically active when at least one peripheral is ON on the Bus.

The BusMatrix is automatically active when at least one master is ON (CPU, DMA).

" tables of characteristics in the subsequent sections.

3
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6.3.6 Wakeup time from low-power mode
The wakeup times given in Table 33 are the latency between the event and the execution of
the first user instruction. The device goes in low-power mode after the WFE (Wait For
Event) instruction, in the case of a WFI (Wait For Interruption) instruction, 16 CPU cycles
must be added to the following timings due to the interrupt latency in the Cortex MO
architecture.
The SYSCLK clock source setting is kept unchanged after wakeup from Sleep mode.
During wakeup from Stop or Standby mode, SYSCLK takes the default setting: HS1 8 MHz.
The wakeup source from Sleep and Stop mode is an EXTI line configured in event mode.
The wakeup source from Standby mode is the WKUP1 pin (PAO).
All timings are derived from tests performed under the ambient temperature and supply
voltage conditions summarized in Table 21: General operating conditions.
Table 33. Low-power mode wakeup timings
Typ @VDD = VDDA
Symbol Parameter Conditions Max | Unit
=20V|=24V|(=27V| =3V ([ =33V
Regulator in run 32 | 3.1 290 | 29 | 28 | 5
i Wakeup from Stop | Mode
WUSTOP | mode -
Regulator in low 70 | 58 | 52 | 49 | 46 | 9
power mode
us
Wakeup from
tWUSTANDBY | g db‘;’, e 604 | 556 | 535 | 52 51 -
twusieer | ono P from Sleep 4 SYSCLK cycles i
62/117 DoclD025832 Rev 2 Kys
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6.3.7 External clock source characteristics
High-speed external user clock generated from an external source
In bypass mode the HSE oscillator is switched off and the input pin is a standard GPIO.
The external clock signal has to respect the I/O characteristics in Section 6.3.14. However,
the recommended clock input waveform is shown in Figure 15: High-speed external clock
source AC timing diagram.
Table 34. High-speed external user clock characteristics
Symbol Parameter(!) Conditions Min Typ Max Unit
fhse ext | User external clock source frequency - - 8 32 MHz
VHSEH OSC_'N input pln hlgh level voItage - 0.7 VDD|OX - VDD|OX v
Vuser | OSC_IN input pin low level voltage - Vgss - 0.3 Vppiox
bw(HSEH) OSC_IN high or low time - 15 - -
tw(HSEL)
ns
trHsE) OSC_IN rise or fall time - - - 20
tiHsE)
1. Guaranteed by design, not tested in production.
Figure 15. High-speed external clock source AC timing diagram
tw(HSEH)
—
VHSEH
90%
10% , I :
VHSEL | | |
i 1 i1 ,4—>: ] ] 't
tH(HSE) »+< > tiHsg) ! tw(HSEL) '
e THSE >
MS19214V2
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Low-speed external user clock generated from an external source
In bypass mode the LSE oscillator is switched off and the input pin is a standard GPIO.

The external clock signal has to respect the I/O characteristics in Section 6.3.14. However,
the recommended clock input waveform is shown in Figure 16.

Table 35. Low-speed external user clock characteristics

Symbol Parameter(?) Conditions Min Typ Max Unit
fLse ext | User external clock source frequency - 32.768 1000 kHz
VLSEH OSC32_|N input pln hlgh level Voltage 0.7 VDD|OX - VDD|OX v
Viser [OSC32_IN input pin low level voltage Vss - 0.3 Vppiox
bw(LSEH) OSC32_IN high or low time 450 - -
tw(LsSEL)
ns
'LSE) | 0SC32 IN rise o fall time - - 50
trLsE)

1. Guaranteed by design, not tested in production.

Figure 16. Low-speed external clock source AC timing diagram

VLSEH
90%

10%

VLSEL

MS19215V2

3

64/117 DoclD025832 Rev 2




STM32F042xx Electrical characteristics

Note:

3

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

The high-speed external (HSE) clock can be supplied with a 4 to 32 MHz crystal/ceramic
resonator oscillator. All the information given in this paragraph are based on design
simulation results obtained with typical external components specified in Table 36. In the
application, the resonator and the load capacitors have to be placed as close as possible to
the oscillator pins in order to minimize output distortion and startup stabilization time. Refer
to the crystal resonator manufacturer for more details on the resonator characteristics
(frequency, package, accuracy).

Table 36. HSE oscillator characteristics

Symbol Parameter Conditions(! Min®@ | Typ [Max® | Unit

fosc_In | Oscillator frequency 4 8 32 MHz

Rg Feedback resistor - 200 - kQ

During startup® - 8.5

VDD =3.3 V,
Rm =30 Q, - 0.4 -
CL =10 pF@8 MHz

VDD =3.3 V,
Rm =45 Q, - 0.5 -
CL = 10 pF@8 MHz

lop HSE current consumption Vpp =3.3V, mA
Rm =30 Q, - 0.8 -

CL =5 pF@32 MHz

VDD =3.3 V,
Rm =30 Q, - 1 -
CL = 10 pF@32 MHz

VDD =3.3 V,
Rm =30 Q, - 15 -
CL =20 pF@32 MHz

Im Oscillator transconductance Startup 10 - - mA/N

tSU(HSE)(4) Startup time VDD is stabilized - 2 - ms

Resonator characteristics given by the crystal/ceramic resonator manufacturer.
Guaranteed by design, not tested in production.
This consumption level occurs during the first 2/3 of the tgy(nsg) startup time

o Dd =

tsu(Hsk) is the startup time measured from the moment it is enabled (by software) to a stabilized 8 MHz
oscillation is reached. This value is measured for a standard crystal resonator and it can vary significantly
with the crystal manufacturer

For C_ 4 and C| 5, it is recommended to use high-quality external ceramic capacitors in the
5 pF to 20 pF range (typ.), designed for high-frequency applications, and selected to match
the requirements of the crystal or resonator (see Figure 17). C 1 and C| , are usually the
same size. The crystal manufacturer typically specifies a load capacitance which is the
series combination of C 4 and C| ,. PCB and MCU pin capacitance must be included (10 pF
can be used as a rough estimate of the combined pin and board capacitance) when sizing
C|_1 and C|_2.

For information on selecting the crystal, refer to the application note AN2867 “Oscillator
design guide for ST microcontrollers” available from the ST website www.st.com.
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Figure 17. Typical application with an 8 MHz crystal
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Low-speed external clock generated from a crystal resonator

The low-speed external (LSE) clock can be supplied with a 32.768 kHz crystal resonator
oscillator. All the information given in this paragraph are based on design simulation results
obtained with typical external components specified in Table 37. In the application, the
resonator and the load capacitors have to be placed as close as possible to the oscillator
pins in order to minimize output distortion and startup stabilization time. Refer to the crystal
resonator manufacturer for more details on the resonator characteristics (frequency,
package, accuracy).

Table 37. LSE oscillator characteristics (f_sg = 32.768 kHz)
Symbol Parameter Conditions(! Min@ | Typ | Max@ | uUnit

LSEDRV[1:0]=00
lower driving capability
LSEDRV[1:0]= 01
medium low driving capability

Ibp LSE current consumption MA
LSEDRV[1:0] =10

medium high driving capability

LSEDRV[1:0]=11
higher driving capability
LSEDRV[1:0]=00
lower driving capability

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

Im NAN

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

LSEDRV[1:0]=11
higher driving capability

15 - -

25 - -

tSU(LSE)(S) Startup time Vppiox is stabilized - 2 - s

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

2. Guaranteed by design, not tested in production.

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

Note: For information on selecting the crystal, refer to the application note AN2867 “Oscillator
design guide for ST microcontrollers” available from the ST website www.st.com.

3
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Figure 18. Typical application with a 32.768 kHz crystal
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to add one.
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6.3.8

3

Internal clock source characteristics

The parameters given in Table 38 are derived from tests performed under ambient
temperature and supply voltage conditions summarized in Table 21: General operating

conditions. The provided curves are characterization results, not tested in production.

High-speed internal (HSI) RC oscillator

Table 38. HSI oscillator characteristics(!

Symbol Parameter Conditions Min Typ Max Unit
fusi Frequency - 8 - MHz
TRIM HSI user trimming step - - 1) %
DuCyusi) |Duty cycle 45(2) - 55(2) %
Ta =—40 to 105 °C 380 | - 460 | %
Accuracy of the HSI To=-101t0 85 °C —2.90) - 2.9(3) %
ACCyg oscillator (factory
calibrated) Ta=0t0 70 °C 23®| - 220 | %
Tpo=25°C -1 - 1 %
HSI oscillator startup 2 2
bSuHS) | time 12 - 20 Hs
HSI oscillator power @)
IbpA(Hs1) consumption ) 80 | 100 WA
1. Vppa =3.3V, Tp =40 to 105 °C unless otherwise specified.
2. Guaranteed by design, not tested in production.
3. Data based on characterization results, not tested in production.
Figure 19. HSI oscillator accuracy characterization results
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High-speed internal 14 MHz (HSI14) RC oscillator (dedicated to ADC)

Table 39. HSI14 oscillator characteristics(!

Symbol Parameter Conditions Min Typ Max | Unit
fusi1a4 | Frequency - 14 - MHz
TRIM HSI14 user-trimming step - - 1) %

DuCy Hsi14) | Duty cycle 45(2) - 55(2) %
To=-40t0 105°C | 4.2®) | - 510 | <

ACCiisiia Accuracy of the HSI14 To=-10t085°C |-32()| - 318 | %
oscillator (factory calibrated) To=0t070°C —2.503) - 2.30) %

Ta=25°C -1 - 1 %

tsu(Hsit4) | HSI14 oscillator startup time 1) - 2(2) us

1. Vppa =3.3V, Tp =40 to 105 °C unless otherwise specified.
2. Guaranteed by design, not tested in production.

3. Data based on characterization results, not tested in production.

Figure 20. HSI14 oscillator accuracy characterization results
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High-speed internal 48 MHz (HS148) RC oscillator

Table 40. HSI48 oscillator characteristics(!)

Symbol Parameter Conditions Min Typ Max Unit
fusias Frequency - 48 - MHz
TRIM  |HSI48 user-trimming step 0.099 | 014 | 022 | %

DuCy(nsias) | Duty cycle 45@) - 55() %
T =—40t0 105 °C | -4.9) - 470) | o

ACCiisias Accuracy of the HSI48 TA=-10t085°C | -4.1®) - 3.70 %
oscillator (factory calibrated) To=0t070°C 3.8 R 3.403) %

Tp=25°C 238 - 2.9 %

tsuHsi4s) | HS148 oscillator startup time . - 6() us

1. Vppa =3.3V, Ty =40 to 105 °C unless otherwise specified.
2. Guaranteed by design, not tested in production.

3. Data based on characterization results, not tested in production.

Figure 21. HSI48 oscillator accuracy characterization results
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Low-speed internal (LSI) RC oscillator

Table 41. LSI oscillator characteristics(!

Symbol Parameter Min Typ Max Unit
fLsi Frequency 30 40 50 kHz
tsuwsy'® | LS! oscillator startup time - - 85 us
IDDA(L3|)(2) LSI oscillator power consumption - 0.75 1.2 MA

1. Vppa =3.3V, Ty =—40to 105 °C unless otherwise specified.

2. Guaranteed by design, not tested in production.

PLL characteristics

The parameters given in Table 42 are derived from tests performed under ambient

temperature and supply voltage conditions summarized in Table 21: General operating

conditions.
Table 42. PLL characteristics
Value
Symbol Parameter Unit
Min Typ Max

PLL input clock(") 1) 8.0 242 MHz

fPLLN o) input clock duty cycle 40 - 60 %
foL_our | PLL multiplier output clock 16(2) - 48 MHz

tLock PLL lock time - - 2002 us

Jitterp Cycle-to-cycle jitter - - 30012 ps

1. Take care to use the appropriate multiplier factors to obtain PLL input clock values compatible with the
range defined by fp| | our:

2. Guaranteed by design, not tested in production.
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6.3.11

3

Memory characteristics

Flash memory

The characteristics are given at Ty = —40 to 105 °C unless otherwise specified.

Table 43. Flash memory characteristics

Symbol Parameter Conditions Min | Typ |Max(" | unit
torog | 16-bit programming time | Ty =-40to +105 °C 40 53.5 60 us
terase | Page (1 KB) erase time |Tp=-40to +105 °C 20 - 40 ms
tye |Mass erase time Tpa=—-40to +105°C 20 - 40 ms
Write mode - - 10 mA
Iop Supply current
Erase mode - - 12 mA

1. Guaranteed by design, not tested in production.

Table 44. Flash memory endurance and data retention

Symbol Parameter Conditions Min(" Unit
Nenp | Endurance Tp=—40to +105 °C 10 kcycles
1 keycle!® at T, = 85 °C 30
tRET Data retention 1 keyclel® at Tpo=105°C 10 Years
10 keycles® at T, = 55 °C 20

1. Data based on characterization results, not tested in production.

2. Cycling performed over the whole temperature range.

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 2 LEDs through 1/O ports).
the device is stressed by two electromagnetic events until a failure occurs. The failure is
indicated by the LEDs:

¢ 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
Vgs 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 45. They are based on the EMS levels and classes
defined in application note AN1709.
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Table 45. EMS characteristics

Level/

Symbol Parameter Conditions
Class

Vpp=3.3V, LQFP48, Ty =+25 °C,
fHCLK =48 MHZ, 3B
conforming to IEC 61000-4-2

Fast transient voltage burst limits to be Vpp =3.3V, LQFP48, Ty =+25°C,
Verre | applied through 100 pF on Vpp and Vgg | fHeoLk =48 MHz, 4B
pins to induce a functional disturbance conforming to IEC 61000-4-4

Voltage limits to be applied on any I/O pin

VFesD to induce a functional disturbance

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
prequalification 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...)

Prequalification trials

Most of the common failures (unexpected reset and program counter corruption) can be
reproduced by manually forcing a low state on the NRST pin or the Oscillator pins for 1
second.

To complete these trials, ESD stress can be applied directly on the device, over the range of
specification values. When unexpected behavior is detected, the software can be hardened
to prevent unrecoverable errors occurring (see application note AN1015).

Electromagnetic Interference (EMI)

The electromagnetic field emitted by the device are monitored while a simple application is
executed (toggling 2 LEDs through the 1/O ports). This emission test is compliant with
IEC 61967-2 standard which specifies the test board and the pin loading.

Table 46. EMI characteristics

.. Monitored Max vs. [fuse/freLkl .
Symbol | Parameter Conditions frequency band Unit
quency 8/48 MHz
0.1 to 30 MHz -9
Vpp=3.6V, Tp=25 °C,
LQFP48 package 30 to 130 MHz 9 dBuV
SEMl Peak level liant with
compliant wi 130 MHz to 1 GHz 17
IEC 61967-2
EMI Level 3 -

3
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6.3.13

3

Electrical sensitivity characteristics

Based on three different tests (ESD, LU) using specific measurement methods, the device is
stressed in order to determine its performance in terms of electrical sensitivity.

Electrostatic discharge (ESD)

Electrostatic discharges (a positive then a negative pulse separated by 1 second) are
applied to the pins of each sample according to each pin combination. The sample size
depends on the number of supply pins in the device (3 parts x (n+1) supply pins). This test
conforms to the JESD22-A114/C101 standard.

Table 47. ESD absolute maximum ratings

Symbol Ratings Conditions Class Maxm(tign Unit
value
Vv Electrostatic discharge Tp=+25 °C, conforming 2 2000
ESD(HBM) | yoltage (human body model) |to JESD22-A114
Electrostatic discharge . v
. Tp=+25 °C, conforming
VEesp(cpwm) | voltage (charge device to ANS/ESD STM5.3.1 Il 500
model)
1. Data based on characterization results, not tested in production.
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 Acurrent injection is applied to each input, output and configurable 1/O pin.
These tests are compliant with EIA/JESD 78A IC latch-up standard.
Table 48. Electrical sensitivities
Symbol Parameter Conditions Class
LU Static latch-up class Tp=+105 °C conforming to JESD78A Il level A

1/0 current injection characteristics

As a general rule, current injection to the I/O pins, due to external voltage below Vgg or
above Vpp|ox (for standard, 3.3 V-capable 1/O pins) should be avoided during normal
product operation. However, in order 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.
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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 I/O pins programmed in floating input mode. While current is injected into
the 1/0O 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 the -5 pA/+0 pA range) or other functional failure (for example reset occurrence or
oscillator frequency deviation).

The characterization results are given in Table 49.
Negative induced leakage current is caused by negative injection and positive induced
leakage current is caused by positive injection.

Table 49. I/O current injection susceptibility

Functional
susceptibility
Symbol Description Unit
Negative | Positive
injection | injection
Injected current on PA12 pin -0 +5
Injected current on PA9, PB3, PB13, PF11 pins with 5 NA
Ny induced leakage current on adjacent pins less than 50 A mA
Injected current on PBO, PB1 and all other FT and FTf pins -5 NA
Injected current on all other TC, TTa and RST pins -5 +5
6.3.14 I/0 port characteristics
General input/output characteristics
Unless otherwise specified, the parameters given in Table 50 are derived from tests
performed under the conditions summarized in Table 21: General operating conditions. All
I/Os are designed as CMOS- and TTL-compliant.
Table 50. I/O static characteristics
Symbol Parameter Conditions Min Typ Max Unit
TCand TTa I/O - - | 0.3Vppoxt0.07(M
Low level input
Vi voltage P FT and FTf /O - - 1 0.475 Vpp 002 | Vv
All 1/Os - - 0.3 VDD|OX
TC and TTa I/O 0.445 Vpp0xt0.398M | - -
High level input
Vig Voftage P FT and FTf /O 0.5 Vppioxt0.2() - - Y
All I/0s 0.7 Vppiox - -
it tri TCand TTa l/O - 200" -
Viys ﬁchmltt t.rlgger mv
ysteresis FT and FTf /O - 100(") -

76/117
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Table 50. I/O static characteristics (continued)

Symbol Parameter Conditions Min Typ Max Unit

TC, FT and FTf /1O
TTa in digital mode - - +0.1

Vss < ViN £ Vppiox

TTa in digital mode

likg Lrlﬁfetrlfgl)( age Vobiox < VIN < Vbpa ) ) 1 WA
TTain analog m
Vsz < ?ﬁz ZgVD(;(ie ) ) +02
FT and FTf1/0 ® ) ) 10
Vobiox < ViIN £ 3V
Weak pull-up
Rpy | equivalent resistor |V|Ny=Vsg 25 40 55 kQ

4)

Weak pull-down

RPD equivalent V|N :VDD|OX 25 40 55 kQ
resistor(*)

Cio |l/O pin capacitance - 5 - pF

1. Data based on design simulation only. Not tested in production.

2. The leakage could be higher than the maximum value, if negative current is injected on adjacent pins. Refer to Table 49:
I/0O current injection susceptibility.

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

4. Pull-up and pull-down resistors are designed with a true resistance in series with a switchable PMOS/NMOS. This
PMOS/NMOS contribution to the series resistance is minimal (~10% order).

3
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All I/0Os are CMOS- and TTL-compliant (no software configuration required). Their
characteristics cover more than the strict CMOS-technology or TTL parameters. The
coverage of these requirements is shown in Figure 22 for standard 1/Os, and in Figure 23 for
5V tolerant I/Os. The following curves are design simulation results, not tested in
production.

Figure 22. TC and TTa /O input characteristics

3 -
Vi (V) |

2.5

1.5

TESTED RANGE W=

\l“_“(\\“
TTL standard requirement

1 L —
=0.5 Vop
T T T T T T Tl standard requirement
0.5
TESTED RANGE
0 b | 1 I 1 | t } + t t } t } t } t } t i
1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 VDD%)(G(V)
MS32130V3
78/117 DoclD025832 Rev 2 ‘Yl




STM32F042xx Electrical characteristics

Figure 23. Five volt tolerant (FT and FTf) I/O input characteristics

Vin (V)
2.5 1 —
TESTED RANGE .
\ et .
R TL standard requirement
xS
1 u‘\\'e‘“e“
15 3aro red RANG
T \)
0S sta UT
1 - 0.5 Voo +02
\ jpmin - 3 VDD
T Tlistandardrequirement
05 + TNIOS stan
TESTED RANGE
0 + } + } + } + } 1 } 1 } + L + } + } |
1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6
VDDlOX (V)
MS32131V3
Kyy DoclD025832 Rev 2 79117




Electrical characteristics STM32F042xx

Output driving current

The GPIOs (general purpose input/outputs) can sink or source up to +/-8 mA, and sink or
source up to +/- 20 mA (with a relaxed Vo /Vop).

In the user application, the number of I/O pins which can drive current must be limited to

respect the absolute maximum rating specified in Section 6.2:

e The sum of the currents sourced by all the I/Os on Vpp)ox plus the maximum
consumption of the MCU sourced on Vpp cannot exceed the absolute maximum rating
2l\ypp (see Table 18: Voltage characteristics).

e  The sum of the currents sunk by all the I/Os on Vgg, plus the maximum consumption of
the MCU sunk on Vgg, cannot exceed the absolute maximum rating =lygg (see
Table 18: Voltage characteristics).

Output voltage levels

Unless otherwise specified, the parameters given in the table below are derived from tests
performed under the ambient temperature and supply voltage conditions summarized in
Table 21: General operating conditions. All I/Os are CMOS- and TTL-compliant (FT, TTa or
TC unless otherwise specified).

Table 51. Output voltage characteristics(!)

Symbol Parameter Conditions Min Max | Unit
VoL Output low level voltage for an 1/O pin CMOS port(z) - 0.4
[liol = 8 mA \Y
VoH Output high level voltage for an 1/0 pin Vppiox = 2.7 V Vppiox—0-4 -
VoL Output low level voltage for an 1/O pin TTL port(z) - 0.4
. . [liol =8 mA \
Von Output high level voltage for an 1/0 pin Vbpiox = 2.7 V 24 -
Vo ® | Output low level voltage for an 1/0 pin lliol = 20 mA - 1.3 v
Vou® | Output high level voltage for an 1/0 pin Vopiox 227V Vopiox—1-3 -
3 .
VoL® | Output low level voltage for an 1/O pin ol = 6 mA - 0.4 v
VOH(3) Output high level voltage for an 1/0 pin Vbpiox 22V Vppiox—0-4 -
VOL(3) Output low level voltage for an 1/O pin o= 4 mA - 04 Vv
lol=4m
Vou® | Output high level voltage for an I/0 pin Vppiox—0.4 - \Y
|||o| =20 mA
Vv 3) | Output low level voltage for an FTf I/O pin in Vppiox = 2.7 V ) 0.4 v
OLFm+" " | Fm+ mode
[liol =10 mA - 0.4 \

1. The l,p current sourced or sunk by the device must always respect the absolute maximum rating specified in Table 18:
Voltage characteristics, and the sum of the currents sourced or sunk by all the I/Os (I/O ports and control pins) must always
respect the absolute maximum ratings zl|o.

TTL and CMOS outputs are compatible with JEDEC standards JESD36 and JESD52.

Data based on characterization results. Not tested in production.
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Input/output AC characteristics

The definition and values of input/output AC characteristics are given in Figure 24 and

Table 52, respectively.

Unless otherwise specified, the parameters given are derived from tests performed under
the ambient temperature and supply voltage conditions summarized in Table 21: General

operating conditions.

Table 52. /0 AC characteristics(1(

[?3']’5:'35‘1’, Symbol Parameter Conditions Min | Max | Unit
frmax(i0)out | Maximum frequency® - 2 MHz
tiioyput | Output fall time C_ =50 pF, Vppiox=2V - 125
0 tiiojut | Output rise time - 125 ns
fmax(10)out | Maximum frequency(3) - 1 MHz
tiiojout | Output fall time C_ =50 pF, Vppiox<2V - 125
traojout | Output rise time - 125 ne
frmax(i0)out | Maximum frequency® - 10 | MHz
tiioyput | Output fall time C_ =50 pF, Vppiox=2V - 25
01 tr(|o)out Output rise time - 25 ns
fmax(|o)out Maximum frequency(3) - 4 MHz
tio)out Output fall time C_ =50 pF, Vppiox<2V - 62.5
traojout Output rise time - 62.5 ne
C_=30pF, Vppiox=2.7V - 50
fmax(i0)out | Maximum frequency®) €17 50 pF, Voniox = 27V _ %0 MHz
CL=50pF, 2V <Vppox<27V - 20
C_ =50 pF, Vppiox<2V - 10
C_ =30 pF, Vppiox=2.7V - 5
1" tiioyput | Output fall time Cu = 50 PF. Vopiox =27 V - 8
CL=50pF, 2V <Vppox<27V - 12
C_L =50 pF, Vppiox<2V - 25
CL =30 pF, Vppiox=2.7V - 5 e
C_ =50 pF, Vppiox=2.7V - 8
traojout | Output rise time
CL=50pF, 2V < Vppox<27V - 12
C_L =50 pF, Vppiox<2V - 25
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Table 52. I/0 AC characteristics(1() (continued)

OSPEEDR(){) Symbol Parameter Conditions Min | Max Unit
[1:0] value
fmax(10)out | Maximum frequency®) - 2 MHz
tqiojout | Output fall time C_ =50 pF, Vppiox22V - 12
ns
Fm+ trioput | Output rise time - 34
configuration
4) fmax(10)out | Maximum frequency®) - 0.5 MHz
tf(IO)out Qutput fall time CL =50 pF, VDDlOX <2V - 16
ns
taojut | Output rise time - 44
Pulse width of external
texTipw | Signals detected by the 10 - ns
EXTI controller

1. The I/O speed is configured using the OSPEEDRX[1:0] bits. Refer to the STM32F0xxxx RM0091 reference manual for a
description of GPIO Port configuration register.

Guaranteed by design, not tested in production.
The maximum frequency is defined in Figure 24.

When Fm+ configuration is set, the /0 speed control is bypassed. Refer to the STM32F0xxxx reference manual RM0091
for a detailed description of Fm+ I/O configuration.

Figure 24. 1/0 AC characteristics definition

90% 10%

«—' 10)out

tr(10)out E<—>

I
< T gl

Maximum frequency is achieved if (t + t;) < %T and if the duty cycle is (45-55%)

when loaded by Cy (see the table I/O AC characteristics definition)
MS32132V3

6.3.15 NRST pin characteristics

The NRST pin input driver uses the CMOS technology. It is connected to a permanent pull-
up resistor, Rpy.

Unless otherwise specified, the parameters given in the table below are derived from tests
performed under the ambient temperature and supply voltage conditions summarized in
Table 21: General operating conditions.

Table 53. NRST pin characteristics

Symbol Parameter Conditions Min Typ Max Unit
V|L(NRST) NRST input low level VOltage - - 0.3 VDD+O_O7(1) v
VinnrsT) | NRST input high level voltage 0.445 Vpp+0.398(1 | - -
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Table 53. NRST pin characteristics (continued)

Symbol Parameter Conditions Min Typ Max Unit
NRST Schmitt trigger voltage
Vhys(NRST) hysteresis ) 200 ) mv
Weak pull-up equivalent
Rpy resistor(@ Vin=Vss 25 40 55 kQ
VenNrsT) |NRST input filtered pulse - - 100" ns
. _ 2.7<Vpp<3.6 300 - -
VNF(NRsT) |NRST input not filtered pulse 20<Voy <36 000 - - ns

1. Data based on design simulation only. Not tested in production.

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

3. Data based on design simulation only. Not tested in production.

Figure 25. Recommended NRST pin protection

External
reset circuit(1)

H
r

Vbp
ﬁRPU E

Filter

Internal reset

I

MS19878V2

1. The external capacitor protects the device against parasitic resets.
2. The user must ensure that the level on the NRST pin can go below the V) (yrsT) Max level specified in

Table 53: NRST pin characteristics. Otherwise the reset will not be taken into account by the device.

6.3.16 12-bit ADC characteristics
Unless otherwise specified, the parameters given in Table 54 are preliminary values derived
from tests performed under ambient temperature, fpc| k frequency and Vppp supply voltage
conditions summarized in Table 21: General operating conditions.
Note: It is recommended to perform a calibration after each power-up.
Table 54. ADC characteristics
Symbol Parameter Conditions Min Typ Max Unit
Analog supply voltage for
Voba  |aADC ON 24 - 3.6 Y%
Current consumption of
Iopa (ADC) the ADC(!) P Vpp =Vppa=3.3V - 0.9 - mA
fapc ADC clock frequency 0.6 - 14 MHz
fg@ Sampling rate 0.05 - 1 MHz

574
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Table 54. ADC characteristics (continued)
Symbol Parameter Conditions Min Typ Max Unit
fapc = 14 MHz - - 823 kHz
frric® | External trigger frequency
- - 17 1fapc
VAN Conversion voltage range 0 - Vbpa \
RA|N(2) External input impedance STzZ IS%‘?;(’)?’L;,[:;F: - - 50 kQ
@ Sampling switch ) )
Rapc resistance ! kQ
@) Internal sample and hold ) )
Capc capacitor 8 PF
fADC =14 MHz 5.9 us
teal® Calibration time
83 1fapc
1.5ADC 1.5ADC
ADC clock = HSI14 cycles + 2 - cycles + 3
frcLk cycles frcLk cycles
2) | ADC_DR register write P
WLATENCY'™ | jatency ADC clock = PCLK/2 - 45 - PCLK
cycle
f
ADC clock = PCLK/4 - 8.5 - PCLK
cycle
fADC = fPCLK/Z =14 MHz 0.196 us
fanc = frcLk/2 5.5 Lk
ta® | Trigger conversion latency | fapc = fpcLk/4 = 12 MHz 0.219 us
fapc = fecLi/4 10.5 MpciLk
fADC = fHS|14 =14 MHz 0.188 - 0.259 us
; ADC jitter on trigger
Jitterapc conV(Jarsion 99 fanc = fusi14 - 1 - Musina
fADC= 14 MHz 0.107 - 171 us
tg® Sampling time
1.5 - 239.5 1fapc
tstag® | Power-up time 0 0 1 us
fapc = 14 MHz 1 - 18 us
t 2y |Total conversion time .
successive approximation) ADC

1. During conversion of the sampled value (12.5 x ADC clock period), an additional consumption of 100 pA on Ipp and 60 pA
on Ipp should be taken into account.

2. Guaranteed by design, not tested in production.

Equation 1: Ray m_:l«._\x formula

s
Ran <

-R
N2~ Nabpc
fapc X Cape xIN(27 %)
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The formula above (Equation 1) is used to determine the maximum external impedance
allowed for an error below 1/4 of LSB. Here N = 12 (from 12-bit resolution).

Table 55. Ryy max for fapc = 14 MHz

Ts (cycles) ts (us) Ry max (k)"
1.5 0.1 0.4
7.5 0.54 5.9
13.5 0.96 11.4
28.5 2.04 252
41.5 2.96 37.2
55.5 3.96 50
71.5 5.11 NA
239.5 17.1 NA
1. Guaranteed by design, not tested in production.
Table 56. ADC accuracy(1()
Symbol Parameter Test conditions Typ Max(4) Unit
ET Total unadjusted error 1.3 12
EO Offset error fpcLk = 48 MHz, +1 +15
EG Gai fADC =14 MHZ, RA|N <10 kQ 05 15 LSB
+ +
ain error Vppa =3V 10 3.6 V 10. 1.
ED Differential linearity error Tp=25°C +0.7 11
EL Integral linearity error 0.8 1.5
ET Total unadjusted error 3.3 4
EO Offset error frcLk = 48 MHz, +1.9 2.8
EG Gai fADC =14 MHZ, RA|N <10 kQ o8 3 LSB
+ +
an error Vppa=27V103.6V = -
ED Differential linearity error Tp =—40to 105 °C 0.7 +1.3
EL Integral linearity error 1.2 1.7
ET Total unadjusted error 3.3 +4
EO  |Offset error frcLk = 48 MHz, +1.9 +2.8
EG Gai fADC =14 MHz, RAIN <10 kQ 28 3 LSB
ain error Vppa=24V103.6V - .
ED Differential linearity error Tpo=25°C +0.7 +1.3
EL Integral linearity error 1.2 1.7

1. ADC DC accuracy values are measured after internal calibration.

2. ADC Accuracy vs. Negative Injection Current: Injecting negative current on any of the standard (non-robust) analog input
pins should be avoided as this significantly reduces the accuracy of the conversion being performed on another analog
input. It is recommended to add a Schottky diode (pin to ground) to standard analog pins which may potentially inject
negative current.
Any positive injection current within the limits specified for liyyeiny and Zlinypiny in Section 6.3.14 does not affect the ADC

accuracy.

w

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

4. Data based on characterization results, not tested in production.

574
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Figure 26. ADC accuracy characteristics

(1) Example of an actual transfer curve
(2) The ideal transfer curve
(3) End point correlation line

4095
4094
4093

Er=Total Unadjusted Error: maximum deviation
between the actual and the ideal transfer curves.
Eo=Offset Error: deviation between the first actual
transition and the first ideal one.

Eg=Gain Error: deviation between the last ideal
transition and the last actual one.

Ep=Differential Linearity Error: maximum deviation
between actual steps and the ideal one.

E, =Integral Linearity Error: maximum deviation

between any actual transition and the end point
correlation line.

I | // [N I I |

| I // I | I |

6 7 4093 4094 4095 4096
VDDA MS19880V1

Figure 27. Typical connection diagram using the ADC

VDDA
Sample and hold ADC
VT converter
1 R
Ran ™) AINX ADC 12-bit
M converter
I +1 pA
parasitic VT

c
=T Capc

MS33900V1

Refer to Table 54: ADC characteristics for the values of Ry, Rapc and Capc.

2. Cparasitic represents the capacitance of the PCB (dependent on soldering and PCB layout quality) plus the
pad capacitance (roughly 7 pF). A high Cpapasitic value will downgrade conversion accuracy. To remedy
this, fapc should be reduced.

General PCB design guidelines

Power supply decoupling should be performed as shown in Figure 13: Power supply
scheme. The 10 nF capacitor should be ceramic (good quality) and it should be placed as
close as possible to the chip.

3
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6.3.17 Temperature sensor characteristics
Table 57. TS characteristics
Symbol Parameter Min Typ Max Unit
.M Vsense linearity with temperature - +1 +2 °C
Avg_SIope(” Average slope 4.0 4.3 4.6 mV/°C
V3o Voltage at 30 °C (+ 5 °C)® 1.34 1.43 1.52 v
tSTART(” Startup time 4 - 10 us
tS_temp(1) f;l?nC sampling time when reading the 4 ) ) us
perature
1. Guaranteed by design, not tested in production.
2. Measured at Vppa = 3.3 V £ 10 mV. The V37 ADC conversion result is stored in the TS_CAL1 byte. Refer to Table 3:
Temperature sensor calibration values.
6.3.18 Vgar monitoring characteristics
Table 58. Vgar monitoring characteristics
Symbol Parameter Min Typ Max Unit
R Resistor bridge for Vgar - 50 - kQ
Q Ratio on Vgar measurement - 2 -
Er™ Erroron Q —1 - +1 %
tS_vbat(1) ADC sampling time when reading the Vgat 4 - - ps

1. Guaranteed by design, not tested in production.

6.3.19

3

Timer characteristics

The parameters given in the following tables are guaranteed by design.

Refer to Section 6.3.14: /O port characteristics for details on the input/output alternate
function characteristics (output compare, input capture, external clock, PWM output).

Table 59. TIMx characteristics

Symbol Parameter Conditions Min Max Unit
. L 1 - trimMxcLk
tres(rivy | Timer resolution time
leMXCLK =48 MHz 20.8 - ns
Timer external clock 0 friMxcLk/2 MHz
fexT frequency on CH1 to
CH4 fT|MXCLK =48 MHz 0 24 MHz
TIMx (except TIM2) - 16
Restim | Timer resolution bit
TIM2 - 32
¢ 16-bit counter clock 1 65536 trimxcLk
COUNTER | poiog
P frimxcLk =48 MHz | 0.0208 1365 us

DoclD025832 Rev 2

87/117




Electrical characteristics STM32F042xx

6.3.20

88/117

Table 59. TIMx characteristics (continued)

Symbol Parameter Conditions Min Max Unit
f1AX COUNT Maximum possible count - 65536 x 65536 | tTimxcLk
- with 32-bit counter frimecLi = 48 MHz _ 8948 s

Table 60. IWDG min/max timeout period at 40 kHz (LSI)(")

Prescaler divider | PR[2:0] bits M'"t'me(;’x‘:)to'z"[”'ol' Ma"t'm%‘)’(‘;tl:'é"["'ol' Unit
14 0 0.1 409.6
/8 1 0.2 819.2
/16 2 0.4 1638.4
132 3 0.8 3276.8 ms
/64 4 1.6 6553.6
/128 5 3.2 13107.2
1256 6or7 6.4 26214.4

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

Table 61. WWDG min/max timeout value at 48 MHz (PCLK)

Prescaler WDGTB Min timeout value Max timeout value Unit
1 0 0.0853 5.4613
2 1 0.1706 10.9226
ms
4 2 0.3413 21.8453
8 3 0.6826 43.6906

Communication interfaces

I2C interface characteristics

The 12C interface meets the timings requirements of the 12C-bus specification and user
manual rev. 03 for:

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

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

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

The 12C timings requirements are guaranteed by design when the 12C peripheral is properly
configured (refer to Reference manual).

The SDA and SCL /O requirements are met with the following restrictions: the SDA and
SCL /O pins are not “true” open-drain. When configured as open-drain, the PMOS
connected between the 1/0 pin and Vpp o is disabled, but is still present. Only FTf I/O pins
support Fm+ low level output current maximum requirement. Refer to Section 6.3.14: /O
port characteristics for the 12C 1/Os characteristics.
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All 12C SDA and SCL 1/Os embed an analog filter. Refer to the table below for the analog
filter characteristics:

Table 62. 12C analog filter characteristics(")

Symbol Parameter Min Max Unit
Maximum pulse width of spikes
tAF that are suppressed by the analog 50(2) 2600 ns

filter

1. Guaranteed by design, not tested in production.

2. Spikes with widths below tar(min) are filtered.

3. Spikes with widths above tar(may) are not filtered
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SPI/I?S characteristics

Unless otherwise specified, the parameters given in Table 63 for SPI or in Table 64 for 12s
are derived from tests performed under the ambient temperature, fpc| ky frequency and
supply voltage conditions summarized in Table 21: General operating conditions.

Refer to Section 6.3.14: /O port characteristics for more details on the input/output alternate

function characteristics (NSS, SCK, MOSI, MISO for SPI and WS, CK, SD for I28).

Table 63. SPI characteristics(!

Symbol Parameter Conditions Min Max Unit
Master mode - 18
fsck SPI clock frequency MHz
1e(sck) Slave mode - 18
tr(scK) SPI clock rise and fall Capacitive load: C = 15 pF - 6 ns
tf(SCK) time
tsu(Nss) NSS setup time Slave mode 4Tpclk -
th(nss) NSS hold time Slave mode 2Tpclk + 10 -
bWw(SCKH) | SCK high and low time | MaSter mode, feci =36 MHz, 1 0o o 5 | Tpclki2 + 1
tW(SCKL) presc = 4
t Master mode 4 -
su(MI) Data input setup time
tsu(si) Slave mode 5 -
thowiny Master mode 4 -
Data input hold time ns
th(si) Slave mode 5 -
ta(so)(z) Data output access time | Slave mode, fpc k = 20 MHz 0 3Tpclk
tdis(so)(3) Data output disable time | Slave mode 0 18
ty(so) Data output valid time Slave mode (after enable edge) - 22.5
tymo) Data output valid time Master mode (after enable edge) - 6
th Slave mode (after enable edge) 1.5 -
(50) Data output hold time
thvo) Master mode (after enable edge) 2 -
DuCy(SCK) Zi;ss\éﬁampm clock Slave mode 25 75 %

1. Data based on characterization results, not tested in production.

2. Min time is for the minimum time to drive the output and the max time is for the maximum time to validate the data.

3. Min time is for the minimum time to invalidate the output and the max time is for the maximum time to put the data in Hi-Z

90/117
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Figure 28. SPI timing diagram - slave mode and CPHA =0

—
NSS input _\ /
le——— tc(SCK)
le——tSU(NSS) —» «— th(NSS) — |
= | CPHA=0 4 \ / \
3| cpPoL=0 I
£ TW{SCKH)tyv(SCKL)
< | CPHA=0 < >
Q| cpoL=1 —
\_/ .. \
ta(SO) 4e—» tv(SO) {e—» th(SO) »He tr(SCK)tF(SCKis(SO)
MISO .-
OUTPUT —( MSB O UT BIT6 OUT LSB OUT
tsu(Sl)
MOSI iy
INPUT MSB IN BITL IN X LSB IN X
l¢———— th(Sl)—»
ai14134c
Figure 29. SPI timing diagram - slave mode and CPHA =1
NSS input \ /:
tsu(Nss)—§<—>: ~h(NSS) t— |
o[ cPHA=1 i / \ :
2| cpoL=0 .. i\ H
= | :I |
= | cpHA=1 i h :
2| cpoL=1 . :' .
i ' i t | i i
i " d Y T(SCL) pite-tgj
ta(50) >t ! tv(so) —n—:<— h(sO) -<—>Etf(SCL)+.Lv<-td|s(50)—e<—>i
MIS O ; . . . " |
OUTPUT —CX MS B OUT X BIT6 OUT X LSB OUT ).'
tsu(s) —:<—>i — th(sl)—>
MOS | ] .
INPUT X MSB IN X BITLIN X LSB IN X
ai14135
1. Measurement points are done at CMOS levels: 0.3 Vpp and 0.7 Vpp.
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Figure 30. SPI timing diagram - master mode

High
NSS input
 le(sck—>
2 [cPHA-0 / \ '/ \ / \
g | cPo=o /| | ; \ —
1 I 1
x | cPHA=0 ¥ ! : ! o
(] 1 I

2 [ cPHA=1 \ !
5| cPoL=0 . | - |
] 1 . 1 ! "
x | CPHA=1 n | ! : n
- ! | \
II t | )
1 tw(SCKH) ! | tr(SCK
MISO 'Su(MI) 31! tw(SCKL) T+ o ’H*t;((SCK;
)
INPUT X | MSBIN ! X BIT6IN . LSB IN
I,<— th(Mi)—Nl :
MOSI . ==
QUTPUT X mssouT 1 X BiTiout | X tssoutr X
ty(MO) +e—» th(MO) +e—
ai14136V2
1. Measurement points are done at CMOS levels: 0.3 Vpp and 0.7 Vpp.
Table 64. I2S characteristics(!)
Symbol Parameter Conditions Min Max Unit
; Master moge (data: 16 bits, Audio 1597 1.601
e IS clock frequency frequency = 48 kHz) MHz
o(CK Slave mode 0 6.5
trck) 1S clock rise time Capacitive load C|_ = 15 pF - 10
trck) 1S clock fall time - 12
s Master fpc k= 16 MHz, audio
tw(ckH) 128 clock high time frequency = 48 kHz 306 -
tw(ckL) I2S clock low time 312 - ns
tyws) WS valid time Master mode 2 -
thows) WS hold time Master mode 2 -
tsuws) WS setup time Slave mode 7 -
thows) WS hold time Slave mode 0 -
DuCy(SCK) '(iilz'a"e input clock duty | g6 mode 25 75 %
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Table 64. I2S characteristics(!) (continued)

Symbol Parameter Conditions Min Max Unit
tsusp_mRr) | Data input setup time Master receiver 6 -
tsusp_sr) | Data input setup time Slave receiver 2 -

th(sb MR ) Master receiver 4 -

(5D )2 Data input hold time
th(sp SR)( ) Slave receiver 0.5 -

_ ns
t (2) | Data output valid time . -

V(SD_ST) P Slave transmitter (after enable edge)

thsp_st) | Data output hold time Slave transmitter (after enable edge) 13 -
tvsp MT)(Z) Data output valid time Master transmitter (after enable edge) - 4

— ) Master transmitter (after enable edge
th(SD_MT) Data OUtpUt hold time ( 9 ) 0 -
1. Data based on design simulation and/or characterization results, not tested in production.
2. Depends on fpg k. For example, if fpc k = 8 MHz, then Tpg k = 1/fp oLk = 125 ns.
Figure 31. 12S slave timing diagram (Philips protocol)

<+— te(ck)—>!

' ) i aialatinin ¥

Q. 1 1 ] 1 1

£ 1 1 ] 1 1

X 1 1 ] 1 1

(@] ! =TT A

CPOL =1 \ ,‘ I\ fl \ /
1 I : ) I
1 I 1 1
tw(CKH)—N—N<—>"I . tw(CKL): . th(ws)
WS input ] I : I |
tsu(Ws) i | le>+-ty(SD_ST)  tet-th(SD_ST)
v l— e a
SDtransmit X LSB transmit(z)X MSB transmit Bitn transmit l LSB transmit
tsu(SD_SR) ' -th(SD_SR)
SDreceive X LSB receive(2) MSB receive Bitn receive x LSB receive
ai14881b
1. Measurement points are done at CMOS levels: 0.3 x Vpp oy and 0.7 x Vppox-
2. LSB transmit/receive of the previously transmitted byte. No LSB transmit/receive is sent before the first
byte.
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Figure 32. 12S master timing diagram (Philips protocol)

CPOL=0

CK output

CPOL =1

1
tvy(ws ——>+ ty(CKL)

WS output

:;J;' th(ws)
1
1
ty(SD_MT) th(SD_MT)
SDtransmit X LSB transmit ZX MSBtransmlt Bitn transmit LSB transmit

tsu(SD_MR th(SD_MR)

SDreceive X LSB receive(2) MSB receive Bitn receive LSB receive

ai14884b

Data based on characterization results, not tested in production.

2. LSB transmit/receive of the previously transmitted byte. No LSB transmit/receive is sent before the first
byte.

CAN (controller area network) interface

Refer to Section 6.3.14: /O port characteristics for more details on the input/output alternate
function characteristics (CAN_TX and CAN_RX).

3
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Package characteristics

Package mechanical data

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK®
specifications, grade definitions and product status are available at: www.st.com.
ECOPACK® is an ST trademark.

Figure 33. LQFP48 — 7 mm x 7 mm, 48 pin low-profile quad flat package outline
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IDENTIFICATION 4 |

12
MJ 5B_ME_V2

1. Drawing is not to scale.

Table 65. LQFP48 — 7 mm x 7 mm low-profile quad flat package mechanical data

millimeters inches(")
Symbol
Min Typ Max Min Typ Max
A - 1.600 - - 0.0630
A1 0.050 - 0.150 0.0020 - 0.0059
A2 1.350 1.400 1.450 0.0531 0.0551 0.0571
b 0.170 0.220 0.270 0.0067 0.0087 0.0106
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Table 65. LQFP48 — 7 mm x 7 mm low-profile quad flat package mechanical data

millimeters inches(!
Symbol
Min Typ Max Min Typ Max
0.090 - 0.200 0.0035 - 0.0079

D 8.800 9.000 9.200 0.3465 0.3543 0.3622
D1 6.800 7.000 7.200 0.2677 0.2756 0.2835
D3 - 5.500 - - 0.2165 -

E 8.800 9.000 9.200 0.3465 0.3543 0.3622
E1 6.800 7.000 7.200 0.2677 0.2756 0.2835
E3 - 5.500 - - 0.2165 -

e - 0.500 - - 0.0197 -

L 0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 - 1.000 - - 0.0394 -
cce - - 0.080 - - 0.0031

K 0° 3.5° 7° 0° 3.5° 7°

1. Values in inches are converted from mm and rounded to 4 decimal digits.

Figure 34. LQFP48 recommended footprint
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1. Dimensions are in millimeters.

3
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Marking of engineering samples for LQFP48

The following figure shows the engineering sample marking for the LQFP48 package. Only
the information field containing the engineering sample marking is shown.

Figure 35. LQFP48 package top view

. Unmarkable surface

ES ~<\ I:l Marking composition field

[~ Engineering sample marking !

1. Samples marked “ES” are to be considered as “Engineering Samples”: i.e. they are intended to be sent to
customer for electrical compatibility evaluation and may be used to start customer qualification where
specifically authorized by ST in writing. In no event ST will be liable for any customer usage in production.
Only if ST has authorized in writing the customer qualification Engineering Samples can be used for
reliability qualification trials.

MS34950V1
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Figure 36. UFQFPN48 — 7 mm x 7 mm, 0.5 mm pitch, package outline

Pin 1 identifier
laser marking area
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4
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T ¢ O w Y Seating
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b
v VY e,
Detail Y
o D -
- Y
Exposed pad
area 4 D2 .

C 0.500x45°

pin1 corner R0.125 typ.

Detail Z

AOB9_ME_V3

Drawing is not to scale.
All leads/pads should also be soldered to the PCB to improve the lead/pad solder joint life.

3. There is an exposed die pad on the underside of the UFQFPN package. It is recommended to connect and
solder this back-side pad to PCB ground.

3

98/117 DoclD025832 Rev 2




STM32F042xx

Package characteristics

3

Table 66. UFQFPN48 — 7 mm x 7 mm, 0.5 mm pitch, package mechanical data

millimeters inches(
Symbol
Min Typ Max Min Typ Max
A 0.500 0.550 0.600 0.0197 0.0217 0.0236
A1 0.000 0.020 0.050 0.0000 0.0008 0.0020
6.900 7.000 7.100 0.2717 0.2756 0.2795
6.900 7.000 7.100 0.2717 0.2756 0.2795
D2 5.500 5.600 5.700 0.2165 0.2205 0.2244
E2 5.500 5.600 5.700 0.2165 0.2205 0.2244
L 0.300 0.400 0.500 0.0118 0.0157 0.0197
T - 0.152 - - 0.0060 -
b 0.200 0.250 0.300 0.0079 0.0098 0.0118
e - 0.500 - - 0.0197 -
1. Values in inches are converted from mm and rounded to 4 decimal digits.
Figure 37. UFQFPN48 recommended footprint
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1. Dimensions are in millimeters.
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Marking of engineering samples for UFQFPN48

The following figure shows the engineering sample marking for the UFQFPN48 package.
Only the information field containing the engineering sample marking is shown.

Figure 38. UFQFPN48 package top view

ES\

. . 1
——1  Engineering sample

1. Samples marked “ES” are to be considered as “Engineering Samples”: i.e. they are intended to be sent to
customer for electrical compatibility evaluation and may be used to start customer qualification where
specifically authorized by ST in writing. In no event ST will be liable for any customer usage in production.
Only if ST has authorized in writing the customer qualification Engineering Samples can be used for
reliability qualification trials.

MS34951V1
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Figure 39. WLCSP36 - 0.4 mm pitch, package outline
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1. Drawing is not to scale.
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Table 67. WLCSP36, 0.4 mm pitch, package mechanical data

millimeters inches(")
Symbol
Min Typ Max Min Typ Max

A 0.555 0.525 0.585 0.0219 0.0207 0.0230
A1l 0.175 - - 0.0069 - -
A2 0.380 - - 0.0150 - -

A3(2) 0.025 - - 0.0010 - -
b®) 0.250 0.220 0.280 0.0098 0.0087 0.0110

D 2.605 2.570 2.640 0.1026 0.1012 0.1039

E 2.703 2.668 2.738 0.1064 0.1050 0.1078

e 0.400 - - 0.0157 - -
el 2.000 - - 0.0787 - -
e2 2.000 - - 0.0787 - -

F 0.3025 - - 0.0119 - -

G 0.2825 - - 0.0111 - -
cce 0.100 - - 0.0039 - -
ddd 0.050 - - 0.0020 - -
eee 0.050 - - 0.0020 - -

1. Values in inches are converted from mm and rounded to 4 decimal digits.

2. Back side coating

3. Dimension is measured at the maximum bump diameter parallel to primary datum Z.

DoclD025832 Rev 2
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Marking of engineering samples for WLCSP36

The following figure shows the engineering sample marking for the WLCSP36 package.
Only the information field containing the engineering sample marking is shown.

Figure 40. WLCSP36 package top view

O

E = Engineering sample

MS34952V1

1. Samples marked “E” are to be considered as “Engineering Samples”: i.e. they are intended to be sent to
customer for electrical compatibility evaluation and may be used to start customer qualification where
specifically authorized by ST in writing. In no event ST will be liable for any customer usage in production.
Only if ST has authorized in writing the customer qualification Engineering Samples can be used for
reliability qualification trials.

3
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Figure 41. LQFP32 — 7 mm x 7 mm 32-pin low-profile quad flat package outline
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1. Drawing is not to scale.

Table 68. LQFP32 — 7 mm x 7 mm 32-pin low-profile quad flat package mechanical data

millimeters inches(!)
Symbol
Min Typ Max Min Typ Max
A - - 1.600 - - 0.0630
A1 0.050 - 0.150 0.0020 - 0.0059
A2 1.350 1.400 1.450 0.0531 0.0551 0.0571
b 0.300 0.370 0.450 0.0118 0.0146 0.0177
c 0.090 - 0.200 0.0035 - 0.0079
D 8.800 9.000 9.200 0.3465 0.3543 0.3622
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DoclD025832 Rev 2

3




STM32F042xx

Package characteristics

Table 68. LQFP32 — 7 mm x 7 mm 32-pin low-profile quad flat package mechanical data

millimeters inches(")
Symbol
Min Typ Max Min Typ Max
D1 6.800 7.000 7.200 0.2677 0.2756 0.2835
D3 - 5.600 - - 0.2205 -
E 8.800 9.000 9.200 0.3465 0.3543 0.3622
E1 6.800 7.000 7.200 0.2677 0.2756 0.2835
E3 - 5.600 - - 0.2205 -
e - 0.800 - - 0.0315 -
L 0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 - 1.000 - - 0.0394 -
k 0.0° 3.5° 7.0° 0.0° 3.5° 7.0°
cce - - 0.100 - - 0.0039
1. Values in inches are converted from mm and rounded to 4 decimal digits.
Figure 42. LQFP32 recommended footprint
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1. Drawing is not to scale.
2. Dimensions are in millimeters.
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Marking of engineering samples for LQFP32

The following figure shows the engineering sample marking for the LQFP32 package. Only
the information field containing the engineering sample marking is shown.

Figure 43. LQFP32 package top view

1

ES = Engineering sample

1. Samples marked “ES” are to be considered as “Engineering Samples”: i.e. they are intended to be sent to
customer for electrical compatibility evaluation and may be used to start customer qualification where
specifically authorized by ST in writing. In no event ST will be liable for any customer usage in production.
Only if ST has authorized in writing the customer qualification Engineering Samples can be used for
reliability qualification trials.

MS34953V1

3
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Figure 44. UFQFPN32 - 5 x 5 mm, 32-lead ultra thin fine pitch quad flat no-lead package outline
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1. Drawing is not to scale.
All leads/pads should also be soldered to the PCB to improve the lead/pad solder joint life.
There is an exposed die pad on the underside of the UFQFPN package. This pad is used for the device ground and must

be connected. It is referred to as pin 0 in Table 12: Legend/abbreviations used in the pinout table.

Table 69. UFQFPN32 — 5 x 5 mm, 32-lead ultra thin fine pitch quad flat no-lead package
mechanical data

millimeters inches(!)
Dim.
Min Typ Max Min Typ Max
A 0.5 0.55 0.6 0.0197 0.0217 0.0236
A1 0.00 0.02 0.05 0 0.0008 0.0020
A3 - 0.152 - - 0.006 -
0.18 0.23 0.28 0.0071 0.0091 0.0110
D 4.90 5.00 5.10 0.1929 0.1969 0.2008
D2 - 3.50 - - 0.1378 -
E 4.90 5.00 5.10 0.1929 0.1969 0.2008
E2 3.40 3.50 3.60 0.1339 0.1378 0.1417
e - 0.500 - - 0.0197 -
L 0.30 0.40 0.50 0.0118 0.0157 0.0197
ddd 0.08 0.0031
1. Values in inches are converted from mm and rounded to 4 decimal digits.
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Figure 45. UFQFPN32 recommended footprint
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1. Drawing is not to scale.
2. Dimensions are in millimeters.

Marking of engineering samples for UFQFPN32

The following figure shows the engineering sample marking for the UFQFPN32 package.
Only the information field containing the engineering sample marking is shown.

Figure 46. UFQFPN32 package top view

1

E - Engineering sample

O

MS34954V1

1. Samples marked “E” are to be considered as “Engineering Samples”: i.e. they are intended to be sent to
customer for electrical compatibility evaluation and may be used to start customer qualification where
specifically authorized by ST in writing. In no event ST will be liable for any customer usage in production.
Only if ST has authorized in writing the customer qualification Engineering Samples can be used for
reliability qualification trials.
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Figure 47. UFQFPN28 - 4 x 4 mm, 28-lead ultra thin fine pitch quad flat no-lead package outline
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1. Drawing is not to scale.

2. Dimensions are in millimeters.

3. All leads/pads should also be soldered to the PCB to improve the lead/pad solder joint life.

Table 70. UFQFPN28 — 4 x 4 mm, 28-lead ultra thin fine pitch quad flat no-lead package
mechanical data

millimeters inches(!)
Symbol
Min Typ Max Min Typ Max
A 0.5 0.55 0.6 0.0197 0.0217 0.0236
A1 -0.05 0 0.05 -0.002 0 0.002
D 3.9 4 41 0.1535 0.1575 0.1614
D1 29 3 3.1 0.1142 0.1181 0.122
E 3.9 4 41 0.1535 0.1575 0.1614
E1 29 3 3.1 0.1142 0.1181 0.122
L 0.3 0.4 0.5 0.0118 0.0157 0.0197
L1 0.25 0.35 0.45 0.0098 0.0138 0.0177
T - 0.152 - - 0.006 -
0.2 0.25 0.3 0.0079 0.0098 0.0118
e - 0.5 - - 0.0197 -
1. Values in inches are converted from mm and rounded to 4 decimal digits.
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Figure 48. UFQFPN28 recommended footprint
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1. Dimensions are in millimeters
2. All leads/pads should also be soldered to the PCB to improve the lead/pad solder joint life.
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Marking of engineering samples for UFQFPN28

The following figure shows the engineering sample marking for the UFQFPN28 package.
Only the information field containing the engineering sample marking is shown.

Figure 49. UFQFPN28 package top view

1

E = Engineering sample

O

MS34955V1

1. Samples marked “E” are to be considered as “Engineering Samples”: i.e. they are intended to be sent to
customer for electrical compatibility evaluation and may be used to start customer qualification where
specifically authorized by ST in writing. In no event ST will be liable for any customer usage in production.
Only if ST has authorized in writing the customer qualification Engineering Samples can be used for
reliability qualification trials.
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Figure 50. TSSOP20 - 20-pin thin shrink small outline
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1. Drawing is not to scale.
Table 71. TSSOP20 - 20-pin thin shrink small outline package mechanical data
millimeters inches(!
Symbol
Min Typ Max Min Typ
A - 1.2 - - 0.0472
A1 0.05 - 0.15 0.002 - 0.0059
A2 0.8 1 1.05 0.0315 0.0394 0.0413
b 0.19 0.3 0.0075 - 0.0118
c 0.09 0.2 0.0035 - 0.0079
D@ 6.4 6.5 6.6 0.252 0.2559 0.2598
E 6.2 6.4 6.6 0.2441 0.252 0.2598
E10) 4.3 4.4 45 0.1693 0.1732 0.1772
e - 0.65 - - 0.0256 -
L 0.45 0.6 0.75 0.0177 0.0236 0.0295
L1 - 1 - - 0.0394 -
k 0.0° - 8.0° 0.0° - 8.0°
aaa - - 0.1 - - 0.0039

1. Values in inches are converted from mm and rounded to 4 decimal digits.

side.
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Dimension “D” does not include mold flash, protrusions or gate burrs. Mold flash, protrusions or gate burrs shall not exceed
0.15mm per side.

Dimension “E1” does not include interlead flash or protrusions. Interlead flash or protrusions shall not exceed 0.25mm per
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Figure 51. TSSOP20 recommended footprint
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1. Dimensions are in millimeters.

Marking of engineering samples for TSSOP20

The following figure shows the engineering sample marking for the TSSOP20 package.
Only the information field containing the engineering sample marking is shown.

Figure 52. TSSOP20 package top view

E = Engineering sample1

MS34956V1

1. Samples marked “E” are to be considered as “Engineering Samples”: i.e. they are intended to be sent to
customer for electrical compatibility evaluation and may be used to start customer qualification where
specifically authorized by ST in writing. In no event ST will be liable for any customer usage in production.
Only if ST has authorized in writing the customer qualification Engineering Samples can be used for
reliability qualification trials.
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7.2 Thermal characteristics

The maximum chip junction temperature (T jmax) must never exceed the values given in
Table 21: General operating conditions.

The maximum chip-junction temperature, T; max, in degrees Celsius, may be calculated
using the following equation:
Ty max = Ty max + (Pp max x © )
Where:
e T, maxis the maximum ambient temperature in °C,
e 0y, is the package junction-to-ambient thermal resistance, in °C/W,
e  Pp max is the sum of Pyt max and P|;o max (Pp max = Py max + Pj,omax),
e  P\n7 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:
Pijo max =X (VoL % o) + £ (Vop — Von) * lon),
taking into account the actual Vo / lg. and Vgy / lgy of the 1/Os at low and high level in the

application.
Table 72. Package thermal characteristics

Symbol Parameter Value Unit
Thermal resistance junction-ambient 55
LQFP48 - 7 mm x 7 mm
Thermal resistance junction-ambient 33
UFQFPN48 - 7 mm x 7 mm
Thermal resistance junction-ambient 64
WLCSP36 die 445
Thermal resistance junction-ambient o

©m  |LQFP32-7 mmx 7 mm 57 cw

Thermal resistance junction-ambient 38
UFQFPN32 - 5 mm x 5 mm
Thermal resistance junction-ambient 118
UFQFPN28 - 4 mm x 4 mm
Thermal resistance junction-ambient 76
TSSOP20 - 6.5 mm x 6.4 mm

7.21 Reference document

JESD51-2 Integrated Circuits Thermal Test Method Environment Conditions - Natural
Convection (Still Air). Available from www.jedec.org

3
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Part numbering

8

)

Part numbering

For a list of available options (memory, package, and so on) or for further information on any

aspect of this device, please contact your nearest ST sales office.

Table 73. Ordering information scheme
Example: STM32 F

Device family

STM32 = ARM-based 32-bit microcontroller

Product type

F = General-purpose

Sub-family

042 = STM32F042xx

Pin count

F =20 pins
G = 28 pins
K =32 pins
T = 36 pins
C =48 pins

Code size

4 = 16 Kbytes of Flash memory
6 = 32 Kbytes of Flash memory

Package

P =TSSOP
T=LQFP

U = UFQFPN
Y = WLCSP

Temperature range

6=-40to 85°C
7=-401t0 105 °C

Options

Xxx = programmed parts
TR = tape and reel

DoclD025832 Rev 2
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9 Revision history

Table 74. Document revision history

Date Revision Changes

25-Feb-2014 1 Initial release.

Updated:
— The document status to Datasheet - production data,

— Table 10: STM32F042x USART implementation: added one
table footnote.

— Figure 3: LQFP48 48-pin package pinout (top view),
— Figure 8: UQFPN28 28-pin package (top view),

— Table 13: STM32F042x pin definitions,

— Table 19: Current characteristics,

— Table 26: Typical and maximum current consumption from
VDD supply at VDD = 3.6 V,

— Table 27: Typical and maximum current consumption from the
VDDA supply,

— Table 28: Typical and maximum consumption in Stop and
Standby modes,

— Table 29: Typical and maximum current consumption from the
VBAT supply,

— Table 30: Typical current consumption, code executing from
Flash, running from HSE 8 MHz crystal,

04-Apr-2014 2 — Table 43: Flash memory characteristics,

— Table 45: EMS characteristics,

— Table 46: EMI characteristics,

— Table 50: I/0O static characteristics,

— Table 49: I/O current injection susceptibility,

— Figure 13: Power supply scheme,

— Figure 22: TC and TTa I/O input characteristics,

— Figure 23: Five volt tolerant (FT and FTf) I/O input
characteristics.

Added the sample engineering sections for all the packages in
Chapter 7: Package characteristics:

— Figure 35: LQFP48 package top view,

— Figure 38: UFQFPN48 package top view,
— Figure 40: WLCSP36 package top view,
— Figure 43: LQFP32 package top view,

— Figure 46: UFQFPN32 package top view,
— Figure 49: UFQFPN28 package top view,
— Figure 52: TSSOP20 package top view.
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries (“ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any
time, without notice.

All ST products are sold pursuant to ST’s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

ST PRODUCTS ARE NOT DESIGNED OR AUTHORIZED FOR USE IN: (A) SAFETY CRITICAL APPLICATIONS SUCH AS LIFE
SUPPORTING, ACTIVE IMPLANTED DEVICES OR SYSTEMS WITH PRODUCT FUNCTIONAL SAFETY REQUIREMENTS; (B)
AERONAUTIC APPLICATIONS; (C) AUTOMOTIVE APPLICATIONS OR ENVIRONMENTS, AND/OR (D) AEROSPACE APPLICATIONS
OR ENVIRONMENTS. WHERE ST PRODUCTS ARE NOT DESIGNED FOR SUCH USE, THE PURCHASER SHALL USE PRODUCTS AT
PURCHASER’S SOLE RISK, EVEN IF ST HAS BEEN INFORMED IN WRITING OF SUCH USAGE, UNLESS A PRODUCT IS
EXPRESSLY DESIGNATED BY ST AS BEING INTENDED FOR “AUTOMOTIVE, AUTOMOTIVE SAFETY OR MEDICAL” INDUSTRY
DOMAINS ACCORDING TO ST PRODUCT DESIGN SPECIFICATIONS. PRODUCTS FORMALLY ESCC, QML OR JAN QUALIFIED ARE
DEEMED SUITABLE FOR USE IN AEROSPACE BY THE CORRESPONDING GOVERNMENTAL AGENCY.

Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall immediately void
any warranty granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liability of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.
Information in this document supersedes and replaces all information previously supplied.
The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.

© 2014 STMicroelectronics - All rights reserved

STMicroelectronics group of companies

Australia - Belgium - Brazil - Canada - China - Czech Republic - Finland - France - Germany - Hong Kong - India - Israel - Italy - Japan -
Malaysia - Malta - Morocco - Philippines - Singapore - Spain - Sweden - Switzerland - United Kingdom - United States of America

www.st.com
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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