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PUYA

PY32F072 Series

ARM® 32-bit Cortex®-M0+ Microcontroller

Features

Core

— ARM®32-bit Cortex®-M0+ CPU

— Up to 72 MHz operating frequency

Memories

— Maximum 128K/ 96K/ 64K/ 32K bytes Flash
memory

— Maximum 16K/ 12K/ 8K/ 4K bytes SRAM

— Clock management

— External 4 to 32 MHz high speed crystal
oscillator (HSE)

— External 32.768 kHz low-speed crystal
oscillator (LSE)

— Internal 4/8/16/22.12/24 MHz high speed
clock (HSI)

— Internal 32.768 kHz low speed clock (LSI)

— PLL (supports 2/3 multiplication of HSl‘or
HSE)

Power management and reset

— Operating voltage: 1.7 Vto 5.5V

— Low power modes : Sleep and Stop

— Power-on/power- down‘reset (POR/PDR)

— Brown-out reset (BOR)

— Programmable voltage detection (PVD)

General-purpose input and output (I/O)

— Up to 58 I/QOs, all available as external
interrupts

— Drive current 8 mA

7-channel DMA controller

One 12-bit ADC

— Up to 16 external input channels

— Input voltage conversion range: 0 to Vcca

One 12-bit DAC, supports 2 channels

3 analog comparators

3-channel operational amplifier

Support 8 *36/4 *40 LCD

13 timers

— One 16-bit advanced-control.timer (TIM1)

— One 32-bit general-purpose timer (TIM2)

— Five 16-bit general-purpose timers
(TIM3/14/15/16/17)

— Two basic timers (TIM6/TIM7)

— A low power timer (LPTIM)

— A'independent watchdog timer (IWDT)

— Awindow watchdog timer (WWDT)

—. A SysTick timer

RTC

Communication interfaces

— Two serial peripheral interfaces (SPI) with
I2S function

— Four universal synchronous/asynchronous
Transceivers (USARTS), support automatic
baud rate detection, two of USARTs
support ISO7816, LIN and IrDA

— Two I?C interfaces supporting standard
mode (100 KHz), Fast mode (400 KHz), 7-
bit/10-bit addressing mode and SMBus

— USB 2.0 full-speed interface

— CAN 2.0 standard communication interface

Hardware CRC-32 module

Hardware 32-bit divider

Unique UID

Serial wire debug (SWD)

Operating temperature: -40 to 85°C

Package: LQFP64, LQFP48, QFN64,

QFN48,QFN32
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1.Introduction

PY32F072 series microcontrollers incorporate high-performance ARM® 32-bit Cortex®-MO+ core, wide

operating range voltage, embedded memories with up to 128 Kbytes flash and 32 Kbytes SRAM,

frequency up to 72 MHz, and contains various products in different package types. The chip integrates

multi-channel 12C, SPI, USART and other communication peripherals, one 12-bit ADC, two DAC, 13

timers, one USB 2.0, one CAN 2.0, three comparators, three operational amplifiers, and one LCD driver.

PY32F072 series microcontrollers ’s operate

in the temperature range from -40 to 85°C and with

operating voltages from 1.7 V to 5.5 V. The chip provides sleep and stop low-power operating modes,

which can meet different low-power applications.

The devices are suitable for various application scenarios, such as controllers, portable devices, PC

peripherals, gaming and GPS platforms, industrial applications.

Table 1-1 PY32F072 series device features and peripheral counts

Peripheral PY32F072Rx(64pin) PY32F072Cx(48pin) PY32F072Kx(32pin)
Flash memory (Kbyte) 128 128 128
SRAM (Kbyte) 16 16 16
Advanced
1 (16-bit)
control
General 5 (16-bit)
purpose 1(32-bit)
Timers Basic o
Low-power 1
SysTick 1
Watchdog 2
SPI[I2S] 2[2]
12C 2
Comm.
. USART 4
intefaces
CAN 1
UsB 1
DMA 7 ch
RTC Yes
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Peripheral PY32F072Rx(64pin) PY32F072Cx(48pin) PY32F072Kx(32pin)
Universal Port 58 42 28
12-bit ADC channels 1 1 1
(external + internal) (16 + 8) (13 +8) (10 + 8)
12-bit DAC 1
(number of channels) (2)
COMP 3
OPA 3
LCD 1
Max. CPU frequency 72 MHz
Operating voltage 1.7-55V
Operating
-40 t0 85 °C
temperature
Packages LQFP64,QFN64 LQFP48,QFN48 QFN32
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2.Functional Overview

2.1.

2.2.

Arm®-Cortex®-M0+ core

The Arm® Cortex® -M0+ is an entry-level Arm 32-bit Cortex processor designed for a wide range of

embedded applications. It provides developers with significant benefits, including:

B Simple structure, easy to learn and program

®  Ultra-low power consumption, energy-saving operation

B Reduced code density and more

Cortex-MO+ processor is a 32-bit core optimized for area and power consumption and‘is a 2-stage
pipeline Von Neumann architecture. The processor offers high-end processing hardware, including
single-cycle multipliers, through a streamlined but powerful instruction set and an extensively
optimized design. Moreover, it delivers the superior performance expected from a 32-bit architecture

computer, with a higher coding density than other 8 and 16-bit microcontrollers.

The Cortex-MO0+ is tightly coupled with a Nested Vectored Interrupt.Controller (NVIC).

Memories
The on-chip integrated SRAM is accessed by bytes (8 bits), half-word (16 bits) or word (32 bits).

The on-chip integrated Flash consists of two different physical areas:

B Main flash area contains application and user data

B Information area has 14 kbytes, and it includes the following parts:
— Option bytes
— UID bytes

— System memory

The protection of Flash main memory includes the following mechanisms:

B Read protection (RDP) prevents outside access.

B Wrtie protection (WRP) prevents unwanted write operation (confuse by program memory pointer
from.PC). The minimum protection unit for write protection is 8 Kbytes .

B Option byte write protection is a special design for unlock.
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2.3. Boot modes

At startup, the BOOTO pin and boot selector option bit nBOOT are used to select one of the three

boot options in the following table:

Table 2- 1 Boot configuration

Boot mode configuration
. ] Mode
nBOOT1 bit BOOTO pin
X 0 Main Flash as the boot area
1 1 System memory as the boot area
0 1 SRAM as the boot area

The Boot loader is located in the System memory and is used to download the Flash. program

through the USART

interface.

2.4. Clock system

At startup, the default system clock frequency is HSI 8 MHz, and after the program is operating the

system clock frequency and system clock source can be reconfigured. The high frequency clocks

that can be selected

are:

B A 4/8/16/22.12/24 MHz configurable internal high precision HSI clock

B A 32.768 kHz configurable internal LSI clock

B A4 to 32 MHz HSE clock, and used to enable the CSS function to detect HSE. If CSS fails, the

hardware will automatically convert the system clock to HSI, and software configures the HSI

frequency. Simultaneously, CPU NMl interrupt is generated.

W A32.768 kHz LSE clock.

B PLL clock has HSI and HSE sources. If the HSE source is selected, when CSS is enabled and

CSS fails, the PLL and HSE will be turned off, and the hardware selects the system clock

source as HSI.

The AHB clock can be'divided based on the system clock, and the APB clock can be divided based
on the AHB clock. AHB.and APB clock frequencies up to 72 MHz.
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Figure 2-1 System Clock Structure Diagram
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2.5. Power management
2.5.1. Power block diagram
VCCA VCCA domain
VCCA | apc | | pac || opa || comp |
(e | s | [ ks
T FLASH
VDDA domain
VDDA
VCC domain (1.2v/1.0v) ’ HSI_10M ‘ ‘ HSE ‘ PLL ‘
gg: BOR VDDD domain
VCC[ T VR VDDD(l.Z%l.Ov) CPU Core/Digital Peripherals
BG PVD vDD1
‘ RTC ‘ ‘ I0_CTRL ‘
PMU
‘ IWDG ‘ ‘ LPTIMER ‘
vCelo
VCCIO domain
OB 10 Ring ‘ PWR_Acon ‘ RCC_Acon
® | voop
PWR_CR1[18]
SRAM
(0.7v/0.8v/0.9v) VDDA
Figure 2-2 Power block diagram
Table 2-2 Power Block Diagram
Numbering HerTED Power value Describe
supply
1 Vce 1.7105.5V | The chip is supplied power through the power pins.
VR supplies power to the main logic circuits and SRAM inside the
> Vv 1.2/1.0V ¢ chip. When the MR is powered, it outputs 1.2 V. According to the
"R 10 % software configuration, when entering the stop mode it powered by
MR or LPR, and the LPR output is determined tobe 1.2V or 1.0 V.
3 Veea 1.7t0 5.5V | The chip is supplied analog power through the power pins.
2.5.2. Power monitoring
2.5.2.1. Power on reset (POR/PDR)

The power-on reset (POR) and power-down reset (PDR) module is designed in the chip to provide

power-on and power-off reset for the chip. The module keeps working in all modes.
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2.5.2.2.

2.5.23.

Brown-out reset (BOR)

In addition to POR/ PDR, BOR (brown-out reset) is also implemented. BOR can only be enabled and

disabled through the option byte .

When the BOR is turned on, the BOR threshold can be selected by the Option byte, and both the

rising and falling detection points can be configured individually.

A

vee
VBORRS  f-s-sraemmemmmmemememcn e
rrrrrrrrrrrrrrrrrrrrrrrr VBORF8
VBORR7
rrrrrrrrrrr \ VBORF7
VBORR6 |-
\ VBORF6
VBORR5 -
7 \ VBORF5
VBORRY f-rmmmrmmmmmmmamacacmenanes \
,,,,,, / \ VBORF4
VBORR3
\ VBORF3
VBORR2 \
———-\ VBORF2
VBORR1 -
\ VBORF1
VPOR f--mmmmeme- v \
. T ) VPDR
tRSTTEMPO >

Reset with BOR off-
tRSTTEMP: >
Reset with BOR on

(VBORS VBOR1)

POR/BCR rising thresholds
""""""""""""" PDRBOR fdling thresholds

Figure 2- 3 POR/PDR/BOR threshold

Programmable voltage detection (PVD)

Programmable voltage detector (PVD) module can be used to detect the Vcc power supply and the

voltage of the PB7 pin, and the detection point is configured through the register. When Vcc is higher

or lower than the detection point of PVD , the corresponding reset flag is generated.

This event is .dnternally ‘connected to line 16 of EXTI , depending on the rising/falling edge

configuration of EXTI line 16, when Vcc rises above the detection point of PVD, or Vcc falls below the

detection point of PVD, an interrupt is generated. In the service program, users can perform urgent

shutdown tasks.
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vce

VPVDR:

N Configurable
hysteresis

VPVDFx|

PVD output

Figure 2-4 PVD threshold

2.5.3. Voltage regulator

The regulator has two operating modes:
B Main regulator (MR) is used in normal operating mode.

B Low power regulator (LPR) can be used in Stop mode where the power demand is reduced.

2.5.4. Low-power mode

In addition to the normal operating mode;:the chip has 2 low-power modes:

B Sleep mode: Peripherals can be configured to keep working when the CPU clock is off (NVIC,
SysTick, etc.). It is recommended only to enable the modules that must work, and close the
module after the module works.

B Stop mode: In this mode, the contents of SRAM and registers are maintained, HSI and HSE are
turned off, and most modules of clocks in the VDD domain are stopped. GPIO, PVD, COMP
output, RTC and/LPTIM can wake up stop mode.

2.6. Reset

Two resets are designed in the chip: power reset and system reset.

2.6.1. Power reset

A power reset occurs in the following situations:
B Power-on/power-down reset (POR/PDR)
B Brown-out Reset (BOR)

2.6.2. System reset

A system reset occurs when the following events occur:
B Reset of NRST pin
®  Windowed watchdog reset (WWDG)
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2.7.

2.8.

2.9.

Independent watchdog reset (IWDG)
SYSRESETREQ software reset
Option byte load reset (OBL)

Power reset (POR/PDR, BOR)

General-purpose inputs and 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, locking mechanism will

freeze 1/0s configuration function .

Hardware divider (DIV)

Hardware divider is a 32-bit signed/unsigned integer hardware divider.
DIV feture:

B Configurable signed/unsigned integer division calculation

B 32-bit dividend, 32-bit divisor

B Output 32-bit quotient and 32-bit remainder

B Division zero warning flag, division end flag

B 8 clock cycles to complete a division operation

B Write the divisor register to trigger the division operation to start

B Automatically wait for the end of the calculation when reading the quotient register/remainder

register

Direct memory access.controller (DMA)

Direct memory access (DMA).is used to provide high-speed data transfer between peripherals and
memory or between memory and memory. Data can be moved quickly through DMA without CPU
intervention, which saves. CPU resources for other operations. The DMA controller has seven
channels, each dedicated to managing requests for memory access from one or more peripherals.

There is also a:mediator to coordinate the priority of individual DMA requests.
The main functions are as follows:
B Single AHB master

W Support peripherals to memory, the memory to the peripherals, memory to memory and

peripherals to peripheral data transmission

B On-chip memory devices, such as FLASH, an SRAM, AHB and APB peripherals, as the source

and target
B All DMA channel can be independent configuration:

— Each channel is associated either with a DMA request signal from a peripheral or with a

software trigger in a memory-to-memory transfer. This configuration is done by software.
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2.10.

2.10.1.

— The priority between requests is programmable by software (4 levels per channel: very high,
high, medium, low) and, in equal cases, by hardware (such as a request for channel 1

taking precedence over a request for channel 2).

— The transfer sizes of the source and destination are independent (byte, half word, word),
simulating packing and unpacking. The source and destination addresses must be aligned

by data size.
— Programmable data transmission: 0 ~ 65535

B Each channel generates an interrupt request. Each interrupt request is caused by one of three

DMA events: transfer completion, half-transfer, or transfer error.

Interrupts and events

The PY32F072 handles exceptions through the Cortex-M0+ processor's embedded a nested

vectored interrupt controller (NVIC) and an extended interrupt/event controller (EXTI).

Nested vectored interrupt controller (NVIC)

NVIC is a tightly coupled IP inside the Cortex-MO+ processor. The NVIC can handle NMI (Non-
Maskable Interrupts) and maskable external interrupts from outside the processor and Cortex-M0+

internal exceptions. NVIC provides flexible priority: management.

The tight coupling of the processor core to the NVIC greatly reduces the delay between an interrupt
event and the initiation of the corresponding interrupt service routine (ISR). The ISR vectors are
listed in a vector table, stored at a/base address of the NVIC. The vector table base address
determines the vector address of the ISR to-execute, and the ISR is used as the offset composed of

serial numbers.

If a high-priority interrupt event occurs and a low-priority interrupt event is just waiting to be serviced,
the later-arriving high=priority interrupt event will be serviced first. Another optimization is called tail-
chaining. When returning from a high-priority ISR and then starting a pending low-priority ISR,
unnecessary pushes and pops of processor contexts will be skipped. This reduces latency and

improves power efficiency.

NVIC features:

B Low latency interrupt handling

B Level 4 interrupt priority

M Supports one NMI interrupt

B Support 32 maskable external interrupts

B Supports 10 Cortex-M0+ exceptions

B High-priority interrupts can interrupt low-priority interrupt responses
B Support tail-chaining optimization

B Hardware interrupt vector retrieval
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2.10.2. Extended interrupt/event controller (EXTI)

2.11.

2.12.

EXTI adds flexibility to handle physical wire events and generates wake-up events when the

processor wakes up from stop mode.

The EXTI controller has multiple channels, including a maximum of 16 GPIOs, 1 PVD output, 3
COMP outputs, RTC and LPTIM wake-up signals. GPIO, PVD and COMP can be configured to be
triggered by a rising edge, falling edge or double edge. Any GPIO signal can be configured as EXTIO

to 15 channel through the select signal.
B Each EXTlI line can be independently masked through registers.
B The EXTI controller can capture pulses shorter than the internal clock period.

B Registers in the EXTI controller latch each event. Even in stop mode, after the processor wakes
up from stop mode, it can identify the wake-up source or identify-the GPIO and event that

caused the interrupt.

Analog-to-digital converter (ADC)

The chip has a 12-bit SARADC. The module has up to 18 channels to be measured, including 16
external channels and 8 internal channels. The reference voltage can be selected with precision

voltage (1.5 V, 2.048 V or 2.5 V) or the power supply. voltage.

B The conversion mode of each channel can be set to single, continuous, sweep, discontinuous

mode. Conversion results are stored in left or right-aligned 16-bit data registers.

®  An analogue watchdog allows the application to detect if the input voltage exceeds a user-

defined high or low threshold.

B The ADC has been implemented to operate at a low frequency, resulting in lower power

consumption.

B At the end of sampling, conversion, and continuous conversion, an interrupt request is

generated whenthe conversion voltage exceeds the threshold when simulating the watchdog.

Digital-to-analog converter (DAC)

Digital/analog conversion module (DAC) is a 12-bit digital input, voltage output digital/analog
converter. The DAC can be configured in 8-bit or 12-bit mode, or can be used in conjunction with a
DMA controller. When the DAC is operating in 12-bit mode, the data can be left justified or right
justified. The DAC module has two output channels, each with a separate converter. In dual-DAC
mode, the two channels can be converted independently, or they can be converted simultaneously

and update the output of the two channels synchronously. The main features are as follows:
B 12 mode data left or right aligned

B synchronous update functionality

B waveform generating noise

W triangle waveform generation
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2.13.

2.14.

2.15.

dual DAC channel or respectively at the same time
each channel has the DMA function
support DMA underflow error detection

external triggers the transformation

Comparators (COMP)

Three general purpose comparators are integrated in the chip, namely COMP1/2/3. These two or

three modules can be used as separate modules or combined with timer.

Comparators can be used as follows:

Triggered by analog signal to generate low-power mode wake-up function

Analog signal conditioning

Cycle by cycle current control loop when connected with PWM output from timer

Operational amplifier (OPA)

The OPA1/2/3 module can be flexibly configured and is suitable for simple amplifiers. The three

internal opamps can be cascaded using external resistors.

OPA features are summarized as follows:

Three independently configured operational amps

OPA input range is 0 to AVcc, output range is 0.1 V.to AVcc - 0.2 V (demand) to simulate a

module, a programmable gain
Can be configured for the following models
General operational mode (general purpose OPA)

DAC voltage follower

Liquid crystal display (LCD) controller

The LCD controller is a digital controller/driver for monochrome passive liquid crystal displays
(LCDS), with upto 8 common terminals (COM) and 40 segment terminals (SEG) to drive 160 (4 * 40)

or 288 (8 * 36) LCD image elements. The exact number of terminals depends on the device pins

described in the data manual. LCD functions are summarized as follows:

Highly flexible frame rate control

Support static, 1/2, 1/3, 1/4, 1/6, and 1/8 of a duty ratio
Support 1/2, 1/3 bias voltage

Up to 16 registers LCD data RAM

By software configuration of LCD contrast

3 kinds of waveform generation

— internal resistance pressure resistance, external pressure, external capacitance partial

pressure
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— by way of internal resistance of the software configuration partial pressure power

consumption, so as to match the capacitance charge needed for the LCD panel

B Support low power consumption modes: LCD controller can be on the run, Sleep and stop mode
for display
B Configurable frame interrupt
B Support LCD flashing function and configuration of multiple flicker frequency
B Unused LCD segments and public pin can be configured to digital or analog functions
2.16. Timer
The characteristics of different timers of PY32F072 series are shown in the following table:
Table 2- 3 Timer features comparsion
. Capture
Timer Timer Count_er Counter Prescaler DMA Jcompare Complementary
type resolution type factor channels outputs
Up, down
Advanced . ’ ’ Integer from
control TIM1 16-bit cgnter 110 65536 Support 4 3
aligned
Up, down
General . ’ ’ Integer from
purpose TIM2 32-bit ;%nntza 110 65536 Support 4 -
Up, down
. ’ ’ Integer from
TIM3 16-bit c_enter 110 65536 Support 4 -
aligned
. Integer from
General TIM14 16-bit Up 110 65536 - 1 -
PEPERE T nmis 16-bit Up Integer from | 2 1
1 to 65536
TIM16, . Integer from
TIM17 16-bit Up 110 65536 | SuPPOrt ! !
. TIM®G, . Integer from
Basic TIM7 16-bit Up 110 65536 Support - -
2.16.1. Advanced-control timer (TIM1)

The advanced-control timer (TIM1) is consist of a 16-bit auto-reload counter driven by a

programmable prescaler. It can be used in various scenarios, including pulse length measurement of
input signals (input capture) or generating output waveforms (output compare, output PWM,

complementary PWM with dead-time insertion).
TIM1 includes 4 independent channels:

— Input capture

—  Output comparison

— PWM generation (edge or center-aligned mode)
— Single pulse mode output

If TIM1 is 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 can be frozen in debug mode.
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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 by the Timer Link feature for

synchronization or event chaining.

TIM1 supports the DMA function.

2.16.2. General-purpose timers

2.16.2.1. TIM2/TIM3

The general-purpose timers TIM2/TIM3 are consist of 32/16-bit auto-reload counters and.a 32/16-bit

prescaler. There are four independent channels each for input capture/output compare, PWM or

one-pulse mode output.

B They can work with the TIM1 by the Timer Link.

B TIM2/TIM3 supports DMA function.

B This timer is capable of handling quadrature (incremental) encoder signals and the digital
outputs from 1 to 3 hall-effect sensors.

B The counter can be frozen in debug mode.

2.16.2.2. TIM14

B The general-purpose timer (TIM14) is consist of a 16-bit auto-reload counter driven by a
programmable prescaler.

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

B The counter can be frozenin debug mode.

2.16.2.3. TIM15/TIM16/TIM17

The general-purpose timer (TIM15, TIM16 and TIM17) is consist of a 16-bit auto-reload counter

driven. by a programmable prescaler.

TIM16/TIM17 features one single channel for input capture/output compare, PWM or one-pulse

mode output.

TIM15 features two single channel for input capture/output compare, PWM or one-pulse mode
output.

TIM15/TIM16/TIM17 have complementary outputs with dead time.

TIM15/TIM16/TIM17 supports DMA function.

The counter can be frozen in debug mode.

2.16.3. Basic timers (TIM6/TIM7)
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2.16.4.

2.16.5.

2.16.6.

2.16.7.

2.17.

B The basic timer (TIM6/TIM7) is consist of a 16-bit auto-reload upcounter driven by their

programmable prescaler respectively.
B Synchronization circuit to trigger DAC.

B Generate interrupt/DMA request on update event (counter overflow).

Low power timer (LPTIM)

B LPTIMis a 16 -bit upcounter with a 3-bit prescaler and only support a single count.
B |LPTIM can be configured as a stop mode wake-up source.

B The counter can be frozen in debug mode.

Independent watchdog (IWDG)

Independent watchdog (IWDG) is integrated in the chip, and this module has the characteristics of
high-security level, accurate timing and flexible use. IWDG finds and resolves functional confusion
due to software failure and triggers a system reset when the counter reaches the specified timeout

value.
B The IWDG is clocked by LSI, so even if the main clock fails, it can keep working.

B |WDG is the best suited for applications that require the watchdog as a standalone process

outside of the main application and do not have high timing accuracy constraints.
B Controlling of option byte can enable IWDG hardware mode.
B |WDG is the wake-up source of stop mode, which wakes up stop mode by reset.

B 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

SysTick timer is dedicated to real-time operating systems, but could also be used as a standard

downcounter.

SysTick Features:

B 24-bit down counter
B Auto-reload capability

B Maskable system interrupt generation when the counter reaches 0

Real-time clock (RTC)
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2.18.

2.19.

2.20.

The real-time clock is an independent counter. It has a set of continuous counting counters, which
can provide a clock calendar function under the corresponding software configuration. Modifying the

value of the counter can reset the current time and date of the system.

B RTC is a 32-bit programmable counter with a prescale factor of up to 220 bits.

B The RTC counter clock source can be LSE/LSI and the stop wake-up source.

B RTC can generate alarm interrupt, second interrupt and overflow interrupt (maskable).
B RTC supports clock calibration.

B RTC can be frozen in debug mode.

Cyclic redundancy check cell(CRC)

CRC computing unit is based on a fixed generation polynomial to obtain 32-bit. CRC.computing
results. In other applications, CRC technology is mainly used to verify the correctness and integrity of

data transmission or data storage. CRC cell contains one 32-bit data register:

B When writing to this register, as an input register, you can enter new data to perform CRC

calculations.
B When the register is read, the result of the last CRC calculation is returned.

B Each time a data register is written, the result of the calculation is a combination of the previous
CRC calculation and the new calculation (CRC calculation is performed on the entire 32-bit word

rather than byte by byte).
B You can RESET register CRC_DR-toOxFFEF by setting the reset bit of register CRC_CR. This

operation does not affect the data in register CRC_IDR.

B The initial CRC value can be configured.

Clock check system (CTC)

The clock calibration controller (CTC) uses hardware to automatically calibrate the RC crystal
oscillator (HSI) when the internal configuration is 16 MHz, and uses the PLL (48 M) after 3 times the
frequency as the clock source of the USBD module. The CTC module calibrates the HSI clock
frequency based on an external high-precision reference signal source, and adjusts the calibration

value automatically.or manually to obtain an accurate PLL48 M clock.

The CTC module performs the following functions:

B Three external reference sources: GPIO, LSE clock,USBD_SOF.

B Provide software reference synchronization pulse.

B Hardware calibration automatically, no software operation.

B 16 bits calibration counter with reference source capture and overload capabilities.

B 8 bits clock calibration base value for frequency evaluation and automatic calibration.

B Flag bits and interrupts that indicate the state of clock calibration: calibration success state
(CKOKIF), Warning state (CKWARNIF), and error state (ERRIF).

System configuration controller (SYSCFG)
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2.21.

2.22.

The SYSCFG module provides the following functions:

B The filtering function on the 10 pin of the _I2C type was enabled or disabled
B Enable or disable filtering on all 1/O pins

B Remap trigger sources for some Dmas to different DMA channels

B Remap memory at the beginning of the code interval (Boot)

B Manages the TIMERs ETR or brake input

Debug support (DBG)

The MCU DBG module assists the debugger with the following functions:
B Support sleep mode, stop mode and standby mode

B When the CPU enters the HALT mode, the control timer or watchdog stops counting or

continues counting
B Block I?)C1 and I°C2 SMBUS timeouts when the CPU is in HALT-mode
B Block CAN's receive register from updating allocation‘tracking pins when the CPU enters HALT

B The MCUDBG register also provides chip ID encoding. This\ID encoding can be accessed by a

JTAG or SW debug interface, or by a user program.

Inter-integrated circuit interface (1C)

I2C (inter-integrated circuit) bus interface.connects the microcontroller and the serial 1°C bus. It
provides multi-master capability and controls all I°C bus specific sequences, protocols, arbitration
and timing. Standard mode (Sm) and fastmode (Fm) are supported.
I2C Features:
B Two I°C Interface, support slave and master mode
B Multi-host function : can be master or slave
B Support different communication speeds
— Standard Mode (Sm): Up to 100 kHz
— Fast Mode (Fm): up to 400 kHz
B As master
— Generate Clock
— Generation of Start and Stop
H  Asslave
— Programmable I2C address detection
— Dual-address capability that responds to two secondary addresses
— Discovery of the Stop bit
7-bit/10-bit addressing mode
General call
Status flag

— Transmit/receive mode flags
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— Byte transfer complete flag

— I2C busy flag bit

Error flag

— Master a rbitration loss

— ACK failure after address/data transfer
— Start/Stop error

— Overrun/Underrun (clock stretching function disable)
Optional clock stretching

Single-byte buffer with DMA capability
Software reset

Analog noise filter function

Support SMBus

2.23. Universal synchronous/asynchronous receiver transmitter

(USART)

PY32F072 contains 4 USARTS, supports ISO7816, LIN, IrDA.

The USARTSs provide a flexible method for full-duplex data exchange with external devices using the

industry-standard NRZ asynchronous serial data format. The USART utilizes a fractional baudrate

generator to provide a wide range of baudrate options.

It supports simultaneous one-way communication and half-duplex single-wire communication, and it

also allows multi-processor communication.

Automatic baudrate detection is supported.

High-speed data communication can be achieved by using the DMA method of the multi-buffer

configuration.

USARTSs features:

Full-duplex:asynchronous communication

NRZ standard format

Configurable 16 times or 8 times oversampling for increased flexibility in speed and clock
tolerance

Programmable baudrate shared by transmit and receive, up to 4.5 Mbit/s
Automatic baudrate detection

Programmable data length of 8 or 9 bits

Configurable stop bits (0.5,1,1 or 2 bits)

Synchronous mode and clock output function for synchronous communication
Single-wire half-duplex communication

Independent transmit and receive enable bits

Hardware flow control

Receive/transmit bytes by DMA buffer

Detection flag
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2.24,

— Receive full buffer

— Send empty buffer

— End of transmission
Parity control

— Send check digit

— Check the received data
Flagged interrupt sources

— CTS change

— Send empty register

— Send completed

— Receive full data register
— Bus idle detected

— Overflow error

— Frame error

— Noise operation

— Error detection
Multiprocessor communication
— If the address does not match, enter silent:mode

Wake-up from silent mode: by idle detection and address flag detection

Serial peripheral interface (SPI)

PY32F072 contains two SPls. SPIs ‘allow the chip to communicate with external devices in half-

duplex, full-duplex, and simplex synchronous serial communication. This interface can be configured

in master mode and provides the communication clock (SCK) for external slave devices. The

interface can also work in a multi-master configuration.

The SPI features are as follows:

Master or slave mode

3-wire full-duplex simultaneous transmission

2-wire half-duplex synchronous transmission (with bidirectional data line)
2-wire simplex:synchronous transmission (no bidirectional data line)
8-bit or 16-bit transmission frame selection

Support multi-master mode

8 master mode baud rate prescale factors (max fpcix/2)

Slave mode frequency (max fecik/4)

Both master and slave modes can be managed by software or hardware NSS: dynamic change
of master/slave operating mode

Programmable clock polarity and phase

Programmable data order, MSB first or LSB first

Dedicated transmit and receive flags that can trigger interrupts

SPI bus busy status flag
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2.25.

2.26.

B Motorola mode
B Interrupt-causing master mode faults, overloads
B Two 32-bit Rx and Tx FIFOs with DMA capability

USB2.0 full-speed module

PY32F072 contains 1 USB 2.0 full speed module. USB peripheral implements the interface between
USB2.0 full speed bus and APB1 bus. Support USB suspend/restore operation, can stop the device

clock to achieve low power consumption. The main features are as follows:
®m  Comply with the technical specifications of USB 2.0 full speed devices
B |t can be configured with 1 to 6 USB endpoints

B CRC(cyclic redundancy check) generation/check, reverse non-return to.zero (NRZI)

encoding/decoding and bit filling

B Support control transmission/synchronous transmission/batch transmission/interrupt

transmission
W Supports a dual buffer mechanism for batch/synchronous endpoints
B USB suspend and restore operations are supported
B Frame lock clock pulse generation

B Dedicated 1024-byte packet cache storage

CAN

PY32F072 contains one CAN communication interface module. The Controller Area Network (CAN)
bus is a bus standard that.can realize the communication between microprocessors or devices
without a host.
The CAN bus controller CAN handle data sending and receiving on the bus. In this product, the CAN
controller has 12 groups of filters. Filters are used to select messages for the application to receive.
The application program in.the CAN controller can Transmit 1 Primary Transmit Buffer (PTB) and 3
Secondary Transmit buffers (PTB) STB) sends the sending data to the bus, and the sending
scheduler determines the sending order of the mailboxes. The bus data is obtained through three
Receive buffers (RB). Three STBS and three RB can be interpreted as a level 3 FIFO and a Level 3
FIFO, where the FIFO is completely hardware controlled. The CAN bus controller also supports
Time-trigger communication.
B Fully support ISO11898-1 CAN2.0A/ CAN2.0B protocol
B CAN2.0 supports a maximum communication baud rate of 1M bit/s
B The baud rate ranges from 1 to 1/256. The baud rate is flexibly configured
B Three receive buffers

— FIFO mode

— Error or unreceived data does not overwrite stored messages

One high - priority primary send buffer PTB

Three sub-send buffers STB
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2.27.

— FIFO mode
— Priority arbitration mode
B 12 separate sets of filters
— It supports 11-bit standard ID and 29-bit extended ID
— Programmable ID CODE bit and MASK bit
Silent mode support
Supports loopback mode
Supports capturing transmission error types and locating quorum failure locations

Programmable error warning value

Support ISO11898-4 time trigger CAN and receive time stamp

Serial wire debug (SWD)

The ARM SWD interface allows serial debugging tools to be connected tothe PY32F072.
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3.Pin Configuration

PFO 1

pc13 []2
PC14-05C32_IN []3
PC15-05C32_0UT []4
PFO-0SC_IN []5
PF1-0SC_OUT []6
PF2-NRST []7
pco []8

pc1 ]9

Pc2 []10
pc3 11
vssA [ 12
veea 13
PA0 [ 14
PAL []15
PA2 []16

64 [ 1 vcc

63 [1 vss

62 [ pBOY

61 [ pe8

60 [1 PF8-BOOTO

59 [ pB7
58 [ pe6
57 [1 pBS
56 [ PB4
55 [ pe3
54 [ pF7

LQFP64

53 [] pC12

52 [ pc11

51 [ pc10

50 [ pA15

49 [ pa14

Figure 3-1

PA3 [] 17
PF3 [] 18
pra []19
pa4 [ 20
pas [ 21
pa6 [ 22
pA7 [ 23
pca [] 24
pcs [ 25
PBO [] 26
pB1 [ 27
PB2 [] 28
pB10 [ 29
pB11 []30
vss []31
vee [ 32

LQFP64 PY32F072R1xT

Pinout1
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> > o a o a0 a a o a o
0 N W WS MmN H O OO
S S T T T NN N
PFO []1 36
pc13 []2 35
PC14-05C32_IN_[]3 34
PC15-05C32_0UT [] 4 33
PFO-OSC_IN []5 32
PF1-0SC_OUT []6 LQF P48 31
PF2-NRST [] 7 30
VSSA []s 29
vcea [ 9 28
pa0 [ 10 27
PAl []11 26
PA2 []12 25
M < N W NN O o N T
T IS SESTBITIRIAIIAA

PA3
PA4
PAS
PAG
PA7

Figure 3-2 LQFP48 PY32F072C1xT Pinout1

PBO
PB1
PB2
PB10

PB11

VSS
vCee

48
47
6
45
44
43
42
41
40
39
38
37
36
35
34
33

PF6
PF5
PA13
PA12
PA11l
PA10
PA9
PA8
PCS
PC8
PC7
PC6
PB15
PB14
PB13
PB12

1 PF6
1 PF5
1 PA13
[ PA12
[ PAl11
1 PAL0
1 PA9
1 PA8
1 pB15
1 pB14
1 pB13
1 PB12
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Figure 3-4 QFN48 PY32F072C1xU Pinout1
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Figure 3-4 QFN32 PY32F072K1xU Pinout1

Table 3-1 Pin Definition Terminology and Symbols

Name Symbol Definition
S Supply pin
G G d pi
Pin type round pin .
I Input-only pin
1/0 Input/output pin
COM Normal 5V I/O with analog input and output function
RST Reset pin, with internal weak pull-up resistor, without analog.input and
output function
I/O structure
COMF | I/O, I°C Fm+ capable with analog input and output function
COM U | GPIO 5V tolerant with USB PHY function
Unless otherwise specified, all ports are used as floating inputs
Notes
between and after reset
. Alterr_1ate Function selected by GPIOx_AFR register
Pin functions
function Add|t|_onal Directly selected or enabled through peripheral registers
functions
Table 3-2 pin definition
package Port Functions
AR ¥ |O|Xx Ports Ports
I | @ Reset Notes iti
= S| $/8 Type | structure Alternate functions LU
rlelZ2|2|2 functions
S| S|6|G|c
o
1 1 1 1 PF9 I/O COM - -
SPI1_SCK/I?S1_CK
21 2|2|2 PC13 I/10 COM -
TIM1_BKIN
313 |41 PC14 I/O COM TIM1_BKIN2 OSC32_IN
4 | 4| 4| 442 PC15 I/O COM TIM15_BKIN 0SC32_0uUT
CTC_SYNC
55|55 PFO- o | com USART2_TX 0SC_IN
OSC_IN TIM1_BKIN -
TIM14_CH1
USART2_RX
PF1-
6 | 6| 6|6 0SC_OouT I/O COM TIM1_CH1N OSC_OuT
TIM15_CH1N
TIM1_CH2
717 |7 |7 | 3 |PF2-NRST | I/O RST EVENTOUT -
MCO
EVENTOUT ADC_IN10,
COMP1_INPO
2 — ’
8 8 PCO I/O COM SPI1_MISO/I2S1_MCK COMP2_INNO.
USART2_CTS SEG27
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package Port Functions
x| O ¥ |O|¥% Ports Ports
§ E S| $/8 Reset Type | structure Notes Alternate functions LU
L|lw| 2|22 functions
g9 9/c|c|c
USART3_RTS
EVENTOUT
SPI1_MOSI/I2S1_SD ADC_IN11,
COMP1_INP1,
9 9 PC1 I/0 COM USART2_RTS COMP2_INN1,
USART3_CTS SEG26
TIM15_CHA1
EVENTOUT
SPI2_MISO/I?’S2.MCK ADC IN12,
COMP1_INP2,
10 10 PC2 I/0 COM USART3_TX COMP2_INN2,
USART3 RX SEG25
TIM15 CH2
SPle\I\//IEoNsTV?ZL;; SD ST I
A _ COMP1_INP3,
11 11 PC3 I/0 COM USART3_RX COMP2_INN3,
USART3_TX SEG24
12| 8 |12 8 | 4 Vssa G Ground
13| 9 |13 9 | 5 Veea S Analog power supply
USART2_CTS ADC_INO,
S COMP1_INP4,
TIM2_CH1_ETR COMP1_INNO,
14110 (14|10 | 6 PAO I/O COM USARTZ TX COMP2_INPO.
- COMP2_INN4,
COMP1_OUT SEG23
SPI2_SCK
EVENTOUT
USART2_RTS
ADC_IN1,
QMZ—CHZ COMP1_INP5,
USART4_RX COMP1_INNT1,
15 (1115 | 11 |7 PA1 /0 COM TIM15 CH1N COMP2_INP1.
— COMP2_INN5
2 — b
12C1_SMBA SEG22
SPI1_SCK/I?S1_CK
SPI2_MOSI
TIM15_CH1
USART2_TX ADC _IN2,
TIM2 CH3 COMP1_INPS,
16 (12|16 |12 | 8 PA2 /0 COM — COMP1_INN2,
COomP2_ouT COMP2_INP2,
SPI1_MOSI/I?S1_SD SEG21
SPI2_MISO
EVENTOUT ADC_IN3,
17 {13 |17 | 13| 9 PA3 /0 COM = COMP1_INN3,
USART2 RX COMP2_INP3,
TIM2_CH4 SEG20
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package Port Functions
x| o x| O|X Ports Ports
X | © Reset Notes iti
= S| $/8 Type | structure Alternate functions LU
rlelZ2|2|2 functions
e} e} L L L
g 9|lc|c|c
SPI2_MISO
SPI2_NSS/I2S2_WS
EVENTOUT
18 18 PF3 /0 | COM_F 12C1_SCL -
12C2_SCL
12C1_SDA
19 19 PF4 /0O | COM_F -
12C2_SDA
EVENTOUT
SPI1_NSS/I?S1_WS ADC_IN4,
USART2 CK DAC_OUTH,
COMP1_INPS,
20 [ 14|20 | 14 | 10 PA4 110 COM TIM14_CH1 COMP1 INNA,
SPI2_MOSI COMP2_INP4,
USART2 TX SEG19
PVD_OUT
EVENTOUT ADC_IN5,
DAC_OUT2
SPI1_SCK/ 12S1_CK = !
21 (15|21 |15 | 11 PA5 /0 COM = = COMP1_INPS9,
TIM2_CH1_ETR COMP1_INNS5,
USART3_TX COMP2_INP5,
EVENTOUT
SPI1_MISO/I2S1_MCK
ADC_IN®,
TIM3_CH1 COMP1_INP10,
22 (16|22 |16 | 12 PA6 110 COM TIM1_BKIN COMP1_INN®,
USART3_CTS OPAZ_INN,
SEG17
TIM16_CH1
COMP1_OUT
EVENTOUT
SPI1_MOSI/I2S1_SD
ADC_IN7,
TIM3_CH2 COMP1_INP11,
23 [ 17|23 |17 | 13 PA7 110 COM TIM1_CH1N COMP1_INN7,
TIM14_CH1 OPA2_INP,
SEG16
TIM17_CH1
COMP2_OUT
EVENTOUT
USART3_TX
24 24 PC4 110 COM SPI1_NSS/I2S1_WS | COMP1_INNS,
USART1_TX SEG15
TIM2_CH1_ETR
IR_OUT
25 25 PC5 /0 COM USART3_RX AV
spi1_mosiizs1_sp | COMPIINNG,
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package Port Functions
x| o x| O|X Ports Ports
<t o) aes
= S| $/8 Reset Type | structure Notes Alternate functions LU
rlelZ2|2|2 functions
e} e} L L L
g|/9|c|c|c
USART1_RX
TIM2_CH2
EVENTOUT
TIM3_CH3
TIM1_CH2N ADG. IN8,
26 |18 |26 | 18 | 14 PBO /0 COM USART3_CK COMP2_INNS,
COMP1_OUT Ccom2
SPI1_NSS/I2S1.WS
USART3_RX
EVENTOUT
ADC_IN9,
T'M14—§H1 COMP2_INPS,
TIM3_CH4 COMP2_INN7,
27 19|27 |19 | 15 PB1 /0 COM v d TN COMP3_INPA.
= COMP3_INN1,
USART3_RTS SEG1
COMP3_OUT
EVENTOUT COMP2_INP7,
28 |20 |28 | 20 PB2 /0 COM SPI2_MISO COMP2_INNS,
USART3_TX SEG11
12C2_SCL
TIM2_CH3
USART3_TX
29 | 21 | 29 | 21 PB10 o |Tcom_F SPI2_SCK/P?S2_CK CO'\gEé—JyPB’
COMP1_OUT
USART2_RTS
12C1_SCL
EVENTOUT
12C2_SDA
TIM2_CH4
USART3 RX COMP3_INPS,
30 | 22430 | 22 PB11 IO | COM_F = COMP3_INN4,
COMP2_OUT
SEG9
SPI2_MOSI
USART2_CTS
12C1_SDA
3123312316 Vss G Ground
32 |24 |32 |24 |17 Vce S Digital power supply
EVENTOUT
3325|3325 PB12 /0 COM TIM1_BKIN OPA3_INN,
USART3_CK SEG8
TIM15_BKIN
34 |26 |34 |26 PB13 /0 | COM_F EVENTOUT COMP2_INP10,
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package

LQFP64 R1

LQFP48 C1

QFN64 R1

QFN48 C1

QFN32 K1

Reset

Ports
Type

Ports
structure

Notes

Port Functions

Alternate functions

Additional
functions

SPI2_SCK/I2S2_CK

TIM1_CH1N

USART3_CTS

12C2_SCL

MCO

TIM15_CH1N

12C1_SCL

35

27

35

27

PB14

I/0

COM_F

EVENTOUT

SPI2_MISO/2S2 ‘MCK

TIM15_CHA1

TIM1_CH2N

USART3_RTS

1262_SDA

12C1_SDA

COMP2_INP11,
COMP3_INP9,
COMP3_INNS,
OPA3_OUT,
SEG6

36

28

36

28

PB15

I/0

COM

EVENTOUT

SPI2_MOSI/I12S2_SD

TIM15_CH2

TIM1_CH3N

TIM15_CH1N

SEG5

37

37

PC6

1’0

COM

TIM3_CH1

SPI2_SCK/I2S2_CK

USART4_RX

TIM2_CH3

SEG4

38

38

PC7

1’0

COM

TIM3_CH2

SPI2_MISO/I2S2_MCK

USART4_TX

TIM2_CH4

COMP3_INP13,
COMP3_INNS,
SEG3

39

39

PC8

1’0

COM

TIM3_CH3

SPI2_MOSI/I2S2_SD

USART4_CTS

TIM1_CH1

SEG2

40

40

PC9

I/0

COM

TIM3_CH4

SPI2_NSS/2S2_WS

12S1_CKIN

USART4_RTS

TIM1_CH2

SEG1

41

29

41

29

18

PA8

I/0

COM

EVENTOUT

MCO

USART1_CK

TIM1_CH1

CTC_SYNC

SEGO,
OPA1_OUT
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package

LQFP64 R1

LQFP48 C1

QFN64 R1

QFN48 C1

QFN32 K1

Reset

Ports
Type

Ports
structure

Notes

Port Functions

Alternate functions

Additional
functions

SPI2_NSS

USART1_TX

42

30

42

30

19

PA9

1’0

COM_F

EVENTOUT

TIM15_BKIN

USART1_TX

TIM1_CH2

12C1_SCL

SPI2_MISQ

MCO

12C2_SCL

COMO,
OPA1_INP

43

31

43

31

20

PA10

I/0

COM_F

EVENTOUT

TIM17_BKIN

USART1_RX

TIM1_CH3

12C1_SDA

SPI2_MOSI

12C2_SDA

COM1,
OPA1_INN

44

32

44

32

21

PA11

I/0

COM_U

EVENTOUT

USART1_CTS

TIM1_CH4

COMP1_OUT

SPI1_MISO/I2S1_MCK

USB_DM,
SEG13,
CAN_RX

45

33

45

33

22

PA12

1’0

COM_U

EVENTOUT

USART1_RTS

TIM1_ETR

COMP2_OUT

SPI1_MOSI/I2S1_SD

12S1_CKIN

USB_DP,
SEG12,
CAN_TX

46

34

46

34

23

PA13

1’0

COM

EVENTOUT

SWDIO

IR_OUT

USART1_RX

COMP3_OUT

PVD_OUT

47

35

47

35

24

PF5

1’0

COM

TIM1_BKIN2

RTC_OUT

48

36

48

36

PF6

I/0

COM

USART1_CTS

49

37

49

37

25

PA14

1’0

COM

EVENTOUT

SWCLK

USART2_TX

USART1_TX
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package

LQFP64 R1

LQFP48 C1

QFN64 R1

QFN48 C1

QFN32 K1

Reset

Ports
Type

Ports
structure

Notes

Port Functions

Alternate functions

Additional
functions

PVD_OUT

50

38

50

38

PA15

1’0

COM

EVENTOUT

SPI1_NSS/I2S1_WS

USART2_RX

TIM2_CH1_ETR

USART4_RTS

USART3_RTS_DE/CK

51

51

PC10

I/0

COM

USART4_TX

USART3_TX

TIM1_CH3

COM4/SEG39

52

52

PC11

I/0

COM

USART4.RX

USART3_RX

TIM1_CH4

COMS5/SEG38

53

53

PC12

I/0

COM

USART4_CK

USART3_CK

TIM14_CH!1

COMG6/SEG37

54

54

PF7

I/0

COM

TIM3_ETR

USART3_RTS

TIM1_CH1N

COM7/SEG36

55

39

55

39

PB3

I/0

COM

EVENTOUT

SPI1_SCK/I2S1_CK

TIM2_CH2

USART1_RTS_DE_CK

TIM1_CH2

COMP2_INNG9,
SEG35/VLCDH

56

40

56

40

26

PB4

I/0

COM

EVENTOUT

SPI1_MISO/I2S1_MCK

TIM3_CH1

USART1_CTS

USART1_CK

TIM1_CH2N

TIM17_BKIN

COMP1_INP12,
COMP2_INP12,
SEG34/VLCD3

57

41

57

41

27

PB5

I/0

COM

SPI1_MOSI/I2S1_SD

TIM3_CH2

TIM16_BKIN

12C1_SMBA

USART1_CK

COMP2_OUT

USART1_RTS

USART1_TX

TIM1_CH3N

COMP1_INP13,
SEG33/VLCD2

58

42

58

42

28

PB6

I/0

COM_F

EVENTOUT

COMP1_INP14,
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package

LQFP64 R1

LQFP48 C1

QFN64 R1

QFN48 C1

QFN32 K1

Reset

Ports
Type

Ports
structure

Notes

Port Functions

Alternate functions

Additional
functions

USART1_TX

12C1_SCL

TIM16_CH1N

SPI2_MISO

USART3_CTS

TIM1_CH3

12C2_SCL

59

43

59

43

29

PB7

1’0

COM_F

EVENTOUT

USART1_RX

12C1_SDA

TIM17_CH1N

USART4_CTS

SPI2_MOSI

12C2_SDA

TIM1_CH1

PVD_IN,
COMP2_INP15,
SEG31

60

44

60

44

30

PF8/BOOT

I/0

COM

SEG30

61

45

61

45

31

PB8

I/0

COM.F

EVENTOUT

12C1_SCL

12C2_SCL

TIM16_CH!1

SPI2_SCK

USART1_TX

USART3_TX

TIM15_BKIN

TIM1_CH1N

SEG29,
CAN_RX

62

46

62

46

32

PB9

1’0

COM_F

EVENTOUT

IR_OUT

12C1_SDA

TIM17_CHA1

SPI2_NSS/I2S2_WS

USART1_RX

USART3_RX

12C2_SDA

SEG28,
CAN_TX

63

47

63

47

Vss

Ground

64

48

64

48

Vee

Digital power supply

Configure by option bytes to choose PF2 or NRST.
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2. After reset, PA13 and PA14 are configured as SWDIO and SWCLK AF functions, the former has an

internal pull-up resistor and the latter has an internal pull-down resistor activated.

3. BOOTO defaults to digital input mode and pull-down is enable.
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3.1.

PortA alternate function mapping

Table 3- 3 PortA alternate function mapping

Port AF1 | AF1
A AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 . s
USART2_ | TIM2_CH1_ USART4_T COMP1_0
PAO - - - - SPI2_SCK - - - - - - -
cTS ETR X utT
USART2_ USART4_ | TIM15_CH | 1C1_SM SPI1_SCK/I2S1_
PA1 EVENTOUT TIM2_CH2 - - SPI2_MOSI . . . - . .
RTS RX 1N BA CK
USART2_T COM2_OU | SPI1_MOSI/I2S1_
PA2 TIM15_CH1 TIM2_CH3 - - - - SPI2_MISO - - - - - -
X T SD
USART2_ EVENTOU SPI2_NSS/12S2
PA3 TIM15_CH2 TIM2_CH4 - - - SPI2_MSIO . . . - . .
RX T _Ws
SPI1_NSS/I2S1_ | USART2_ TIM14_CH EVENTOU PVD_O
PA4 - - - - SPI2_MOSI USART2_TX - - - - -
ws CK 1 T ut
SPI1_SCK/I2S1 TIM2_CH1 EVENTOU
PA5 - - - - = - - - - - - USART3_TX . . - - -
CK ETR T
SPI1_MISO/I281 USART3 TIM16_CH | EVENTO.-{~COMP1.0
PAG - ~ | TIM3_CH1 | TIM1_BKIN - - - N - - - - - - - -
MCK cTS 1 uT uT
SPI1_MOSI/12S1 TIM14_CH | TIM17_CH | EVENTO. | COMP2_O
PA7 - = | TIM3_CH2 | TIM1_CHIN - - 2 - - - - - - - - -
) - - 1 1 utT uT
USART1 EVENTO | CTC_SYN
PA8 MCO = | TIMI_CH1 - - - - SPI2_NSS - USART1_TX - - - - -
CK uT c
USART1_T [PC1_SC | EVENTOU C2_S
PA9 TIM15_BKIN - TIM1_CH2 - - - = SPI2_MISO MCO - - - - - -
- X - L T - cL
PA1 USART1_ [PC1_SD | EVENTOU 12C2SD
TIM17_BKIN TIM1_CH3 - - - SPI2_MOSI - - - - - -
0 - RX - A T - A
PA1 USART1 COMP1_O | SPI1_MISO/I251 TIM1_BKI
EVENTOUT = | TIMi_cH4 - CAN_RX - - - - - - n - - - -
1 cTS - . utT MCK N2
PA1 USART1 COMP2_0O | SPI1_MOSI/I2S1
EVENTOUT - | TIM1_ETR - CAN_TX - - - - - 1281_CKIN - - - - - -
2 RTS - - utT SD -
PA1 EVENTOU COMP3_ O | PVD_O
SWDIO IROUT - - - - - - USART1_RX - - - -
3 T - utT utT
PA1 USART2_T EVENTOU PVD_O
SWCLK - - - - - - USART1_TX - - - - -
4 X T ut
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Port AF1 | AF1
A AF0Q AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 . s
PA1 | SPI_NSS/I2S1_ | USART2_ | TIM2_CH1_ | EVENTO | USART4_ EVENTOU USART3_RTS_D
5 ws RX ETR uT RTS T ELCK

3.2. PortB alternate function mapping

Table 3-4 Port B alternate function mapping

Port AF AF1 AF1
5 AF0Q AF1 AF2 AF3 AF4 AF5 . AF7 AF8 AF9 AF10 AF11 ) AF13 AF14 s
TIM3_CH | TIM1_CH2 USART3_C COMP1_O | SPI1.NSS/I2S1 USART3_R
PBO EVENTOUT - - - - - - - y N - - - - - - -
3 N K utT ws X
TIM3_CH | TIM1_CH3 USART3_R EVENTOU COMP3_0
PB1 TIM14_CH1 - - - - - - - - - - - - - -
- 4 N TS T uT
EVENTOU USART3_T
PB2 - - - - - - - SPI2_MISO - - - - - -
T X
SPI1_SCK/I2S1_C | EVENTO USART1_R EVENTOU
PB3 TIM2_CH2 - - g - - - TIM1_CH2 - - - -
K uT - TS T -
SPI_MISO/I2S1_ | TIM3_CH | EVENTOU USART1_C TIM1_CH2 USART1_
PB4 - TIM17_BKIN - - - - - - - -
MCK 1 T TS - N cK
pgg | SPI-MOSI2S1S | Tim3 CH | TIM16BKI | FC1_SMB | USARTIC CcoM2_ou USART1_R TIM1_CH3 USART1_
D 2 N A K T TS N X
TIM16_CH EVENTOU USART3_C
PB6 USART1_TX 12C1_SCL - - - - SPI2_MISO - TIM1_CH3 - | rc2_scL - -
1N T TS
TIM17_CH USART4_C EVENTOU
PB7 USART1_RX 12C1_SDA - - - SPI2_MOsI - - TIM1_CH1 - | rc2_sbA - -
N TS T
TIM16_CH EVENTOU USART1_T | USART3_T | TIM15_BKI TIM1_CH
PBS - 12C1_SCL - CAN_RX - - SPI2_SCK - | rc2_scL -
1 T X X N N
TIM17_CH | EVENTOU SPI2_NSS/I1252_ USART1_R | USART3_R
PB9 IR_OUT 12C1_SDA CAN_TX - - - - - | rc2_sbA - -
1 T ws X X
PB1 USART3_T | SPI2_SCK/I2S2_ COMP1_0 USART2_R
- [2C2_SCL | TIM2_CH3 9 - - - - - | rciscL - -
0 X cK ut TS
PB1 USART3_R COMP2_0 USART2_C
| EVENTOUT [2C2_SDA | TIM2_CH4 - . - - or SPI2_MOsI s - - - | rc1_spbA - -
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Port AF AF1 AF1
= AFO0 AF1 AF2 AF3 AF4 AF5 G AF7 AF8 AF9 AF10 AF11 - AF13 AF14 5
PB1 SPI2_NSS/I2S2_W EVENTO USART3_C
- - TIM1_BKIN - - TIM15_BKIN - - = - - - - - - -
2 S uT - K -
PB1 SPI2_SCK/I1282_C TIM1_CH1 USART3_C EVENTOU TIM15_CH
- - 12C2_SCL - - MCO - - 12C1_SCL - -
3 K N TS T 1N
PB1 SPI2_MISO/12S2_ TIM15_C TIM1_CH2 USART3_R EVENTOU TIM15_CH
- 12C2_SDA - - - - - 12C1_SDA - -
4 MCK H1 N TS T 1
PB1 SPI12_MOSI/I12S2_S TIM15_C TIM1_CH3 TIM15_CH EVENTOU
5 D H2 N 1N T
3.3. PortC alternate function mapping
Table 3-5 PortC alternate function mapping
PortC AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
PCO EVENTOUT - - - - - - - SPI1_MISO/I12S1_MCK USART2_CTS USART3_RTS - - - - -
PC1 EVENTOUT - - - - - - - SPI11_MOSI/1281_SD USART2_RTS USART3_CTS TIM15_CH1 - - - -
PC2 EVENTOUT SPI2_MISO/I2S2_MCK - - - - - - - USART3_TX USART3_RX TIM15_CH2 - - - -
PC3 EVENTOUT SPI2_MOSI/12S2_SD - - - - - - - USART3_RX USART3_TX - - - - -
PC4 EVENTOUT USART3_TX - - - - - COMP3_OUT SPI1_NSS/I2S1_WS USART1_TX - TIM2_CH1_ETR IR_OUT - - -
PC5 - USART3_RX - - - - - - SPI1_MOSV/I281_SD USART1_RX - TM2_CH2 - - - -
PC6 TIM3_CH1 - - - - - - - SPi2_SCK/I2S2_CK - USART4_RXD TIM2_CH3 - - - -
PC7 TIM3_CH2 - - - - - - - SPI2_MISO/I2S2_MCK - USART4_TX TIM2_CH4 - - - -
PC8 TIM3_CH3 - - - - - - - SPI12_MOSV/I2S2_SD - USART4_CTS TIM1_CH1 - - - -
PC9 TIM3_CH4 - - - - - - - SPI2_NSS/I12S2_WS 12S1_CKIN USART4_RTS TIM1_CH2 - - - -
PC10 USART4_TX USART3_TX - - - - - - - - - TIM1_CH3 - - - -
PC11 USART4_RX USART3_RX - - - - - - - - - TIM1_CH4 - - - -
PC12 USART4_CK USART3_CK - - - - - - - - - TIM14_CH1 - - - -
PC13 - - - - - - - - SPI1_SCK/I281_CK - - TIM1_BKIN - - - -
PC14 - - - - - - - - - - - TIM1_BKIN2 - - - -
PC15 - - - - - - - - - - - TIM15_BKIN - - - -

3.4.

PortF alternate function mapping
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Table 3-7 PortF alternate function mapping

PortC AFO0 AF1 AF2 | AF3 | AF4 | AF5 | AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 | AF14 | AF15
PCO EVENTOUT - - - - - - - SPI1_MISO/I281_MCK USART2_CTS | USART3_RTS S - - - -
PC1 EVENTOUT - - - - - - - SPI1_MOSI/I281_SD USART2_RTS | USART3_CTS TIM15_CH1 - - - -
PC2 EVENTOUT SPI2_MISO/I2S82_MCK - - - - - - - USART3_TX USART3_RX TIM15_CH2 - - - -
PC3 EVENTOUT SPI2_MOSI/I2S2_SD - - - - - - - USART3_RX USART3_TX - - - - -
PC4 EVENTOUT USART3_TX - - - - - | cowmp3_out SPI1_NSS/I281_WS USART1_TX - TIM2_CH1_ETR | IR_OUT - - -
PC5 - USART3_RX - - - - - - SPI1_MOSI/I2S81_SD USART1_RX p TM2_CH2 - - - -
PC6 TIM3_CH1 - - - - - - - SPi2_SCK/I2S2_CK - USART4_RXD TIM2_CH3 - - - -
PC7 TIM3_CH2 - - - - - - - SPI2_MISO/I282_MCK 4 USART4_TX TIM2_CH4 - - - -
PC8 TIM3_CH3 - - - - - - - SPI2_MOSI/I2S82_SD B USART4_CTS TIM1_CH1 - - - -
PC9 TIM3_CH4 - - - - - - - SPI2_NSS/I282_WS 1281, CKIN USART4_RTS TIM1_CH2 - - - -
PC10 | USART4_TX USART3_TX - - - - - - - - - TIM1_CH3 - - - -
PC11 | USART4_RX USART3_RX - - - - - - - - - TIM1_CH4 - - - -
PC12 | USART4_CK USART3_CK - - - - - - - - - TIM14_CH1 - - - -
PC13 - - - - - - - - SPI1_SCK/I281_CK - - TIM1_BKIN - - - -
PC14 - - - - - - - - - - - TIM1_BKIN2 - - - -
PC15 - - - - - - - - - - - TIM15_BKIN - - - -
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4. Memory

Map

OXFF FF FFFF

Block 7
0xE010 0000

0xEO00 0000

Block 6

ARM Cortex MO+
Internal periphrals

User space

Reserved space

0xC0O00 0000
OXSFFF FFFF
'OPORT 0x5000 0000
Block 5
0x4002 63FF
0xA000 0000 AHB
0x4002 0000
Block 4
0x4001 SBFF
APB
Cx5000 0000 0x4001 0000
0x4000 A7FF
Block 3
APB
0x4000 0000
0x6000 0000
Block 2 OX1FFF 37FF
Reserved
Periphrals Ox1FFF 32FF
0x4000 0000 Factory config. bytes OxLFEE 31FF
Optior bytes OX1FFF 30FF
Block 1 uib OXIFFF 2FFF
0x2000 4000 B OX1FFF 2EFF
RAM
0x2000 0000 System memory
Ox1FFF 0000
Block 0x0801 FFFF
[e]9}
B Main flash
R — 0x0800 0000
Main flash/ 0x0001 FFFF
4 B System flash/
A
ressaple space RAM 0x0000 0000
Figure 4-1 Memory map
Table 4-1 Memory boundary address
Boundary
Type Size Memory Area Description
Address
0x2000 4000-
- Reserved
Ox3FFF FFFF
SRAM If the hardware power-up configuration of
0x2000 0000- 16 )
SRAM the SRAM is 16 KBytes, then the SRAM
0x2000 3FFF KBytes )
address space is
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Boundary
Type Size Memory Area Description
Address
0x2000 0000-0x2000 3FFF
0x1FFF 3400-
- Reserved -
Ox1FFF FFFF
Flash Verify Value,
0x1FFF 3300- 256 .
FT infor1 bytes Analog #[] Flash Trimming,
Ox1FFF 33FF Bytes
Debug ID.
Normal TS DATA,
0x1FFF 3200- 256 High TS DATA,
FT inforO bytes
Ox1FFF 32FF Bytes HSI Re-Trim data,
Flash/sram size configuration.
Ox1FFF 3100- 256 option bytes information,
Option bytes
Ox1FFF 31FF Bytes IP-enable®
0x1FFF 3000- 256 \
UID bytes Unique ID
Ox1FFF 30FF Bytes
0x1FFF 0000- 12
System memory.. | boot loader
Code | OX1FFF 2FFF KBytes
0x0802 0000-
- Reserved -
Ox1FFE FFFF
0x0800 0000- 128 Main flash
0x0801 FFFF KBytes memory
0x0002 0000-
- Reserved
0x07FF FFFF
Selected based
on Boot
configuration,
1) Main flash
0x0000 0000- 128
0x0001 FFFF KBytes | Memory
2) System
memory
3) SRAM

1. Except the above address, other is marked as reserved , which cannot be written , read as 0, and a

response error is generated .
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Table 4- 2 Peripheral register boundary address

Boundary
Bus Size PY32F072 Access Response

Address

OxE000 000-
1Mbytes | MO+ -

OxEOOF FFFF

0x5000 1800 -
256 MB | Reserved -

Ox5FFF FFFF

0x5000 1400 - 1. EN TS ERENEMHAIE;
1 KB GPIOF

0x5000 17FF 2 KfERA=EEES EE 0;

0x5000 1000 -
1 KB Reserved -

0x5000 13FF

0x5000 0CO0O0 -
1 KB Reserved -

0x5000 OFFF

IOPORT

O0x5000 0800 - 1ENX T EIRIRSFesE B,
1 KB GPIOC

0x5000 OBFF 2 R{FER=EILIES 1EE 0;

05000 0400 - 1.EX T RiZIREFEEE X EMLhE,;
1 KB GPIOB

0x5000 07FF 2. R (FERTEEES 1EE 0;

05000 0000 - 1. EN T EERSEREN B,
1 KB GPIOA

0x5000 03FF 2. R(FB=ELES 1EE 0;

0x4002 4000 -
256 MB | Reserved -

Ox4FFF FFFF

0x4002 3C00 —
1 KB Reserved -

0x4002 3FFF

0x4002 3800 1. EN T EERSEREN B,

AHB 1 KB DIV .

0x4002 3BFF 2. R(FB=ELES EE 0;

0x4002 3400 -
1 KB Reserved -

0x4002 37FF

0x4002 3000 - 1. EN TR e EMLAIA;
1 KB CRC

0x4002 33FF 2. K(FEATRLES 1EE 0;

0x4002 2400 - 3 KB Reserved -
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Boundary
Bus Size PY32F072 Access Response

Address

0x4002 2FFF

04002 2000 - 1.EX T aiZIREFEEE X EMLhaE;
1 KB FLASH

0x4002 23FF 2. K(FEATELES 1EE 0;

0x4002 1C00 -
1 KB Reserved -

0x4002 1FFF

04002 1800 - 1. EN TS ERENEMHAIE;
1 KB EXTI

0x4002 1BFF 2. R(FB=ELES 1M 0;

0x4002 1400 -
1 KB Reserved -

0x4002 17FF

04002 1000 - 1. EN T RS FeRE N B,
1 KB RCC®

0x4002 13FF 2 R{FRB=EIAES 1M 0;

0x4002 0400 -
3 KB Reserved -

0x4002 OFFF

0x4002 0000 - 1. EN TS EREN B,
1 KB DMA

0x4002 03FF 2. R(FB=ELES EE 0;

0x4001 5CO00 -
41 KB Reserved -

0x4001 FFFF

0x4001 5800 - 1. EN TR E B,
1 KB DBG

0x4001 5BFF 2. KfER=EEES,EME 0;

0x4001 4C00 -
3 KB Reserved -

0x4001 57FF

oxe01 o - 1.EX T aiZIREFEEE X BRI,
1 KB TIM17

APB 0x4001 4BFF 2 K(EAZEELES =[] 0;

0x4001 4400 - 1. EN T EERSEREN B,
1 KB TIM16

0x4001 47FF 2. R(FB=ELES 1EE 0;

04001 4000 - 1. EN T RS EREN B,
1 KB TIM15

0x4001 43FF 2. K(FB=ELES 1EE 0;

0x4001 3C00 -
1 KB Reserved -

0x4001 3FFF
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Boundary
Bus Size PY32F072 Access Response

Address

04001 3800 - 1.EX T aiZIREFEEE BRI,
1 KB USART1

0x4001 3BFF 2. K (FERTEEES 1EE 0;

0x4001 3400 -
1 KB Reserved -

0x4001 37FF

04001 3000 - 1. EN T EERSERENEWISIAE;
1 KB SPI1/1251

0x4001 33FF 2. R(FB=ELES 1EE 0;

Ox4001 2C00 - 1. EN T EEIRSFRENEBEIA;
1 KB TIM1

0x4001 2FFF 2 KfEA=ELES, %E 0;

0x4001 2800 -
1 KB Reserved -

0x4001 2BFF

0x4001 2400 - 1 EM TR S FesE B,
1 KB ADC

0x4001 27FF 2 KfERA=EEAS, A 0;

0x4001 0400 -
8 KB Reserved -

0x4001 23FF

04001 0300 - 4 1.EX T aIZIREFEEE BRI,

0x4001 03FF 2. K (FEATEEES 1EE 0;

04001 0200 - 1. EN T EIERSEREN B,
1 KB COMP

0x4001 02FF 2. R(FB=ELES 1EE 0;

0x4001 0000 1. EN T RS EREN B,

SYSCFG

0x4001.01FF 2. R(FB=ELES 1EE 0;

0x4000 8000-
32 KB Reserved -

0x4000 FFFF

0x4000 7C00 - 1. EN T EERSEREN B,
1 KB LPTIM1

0x4000 7FFF 2. K(FB=ELES 1EE 0;

0x4000 7800 -
1 KB Reserved -

0x4000 7BFF

0x4000 7400 - 1.EX T RiZIREFEEE X BRI,
1 KB DAC

0x4000 77FF

2 K (ERAZEFRIES,EE 0;
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Boundary
Bus Size PY32F072 Access Response

Address
1 KB PWR =3

0x4000 73FF 2 K FEATALES,EE 0;

0x4000 6C00 - 1 E NI ARE fFae e B IR,
1 KB CTC

0x4000 6FFF 2. KERATELES,EE 0;

0x4000 6800 -
1 KB Reserved -

0x4000 6BFF

0x4000 6400 - 1 BN RHEARE fFaa e B,
1 KB CAN

0x4000 67FF 2. KERATRLES,EE 0;

0x4000 6000 - s USB SRAM(Lfr | 1. EX T EiRESFaeE X EMLiha;

0x4000 63FF LA IP o) 2 KEREEAES, &M 0;

0x4000 5C00 - 1. EN BRI SFREN B,
1 KB USB

0x4000 SFFF 2 R (FATEILIES 1EE 0;
1 KB [2C2

0x4000 5BFF 2. KERATELES, R 0;

0x4000 5400 - NP 1 BN RHLARE fFan e B IR,

0x4000 57FF 2. K ERATRLES,EE 0;

0x4000 5000 -
1 KB Reserved -

0x4000 53FF

0x4000.4C00% 1 BN RHLARE fFan e B,
1 KB USART4

0x4000 4FFF 2. K ERATRILES,EE 0;
1 KB USARTS3

0x4000 4BFF 2. K(FEATEEES 1EE 0;
1 KB USART2

0x4000 47FF 2 K ERATRLES,EE 0;

0x4000 3C00 -
2 KB Reserved -

0x4000 43FF

0x4000 3800 - 1 KB SPI2/12S2 1. EN T EEIRSEREN B,
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Boundary
Bus Size PY32F072 Access Response

Address

0x4000 3BFF 2. K(FB=ELES 1EE 0;

0x4000 3400 -
1 KB Reserved -

0x4000 37FF

0x4000 3000 - 1. EN TR E BN,
1 KB IWDG

0x4000 33FF 2. K {FER=REIES &R 0;

0x4000 2C00 - 1. EN TR FeE EM HA);
1 KB WWDG

0x4000 2FFF 2 K fER=EEES,EE 0;

04000 2800 - 1. EN T EERSFREN B,
1 KB RTC

0x4000 2BFF 2 KfERA=ZEFRIES, =ME 0;

Ox4000 2400 - 1 EN DRSS EREN B,
1 KB LCD

0x4000 27FF 2. R(FR=SELES 1EE 0;

04000 2000 - 1 EN TS EREN B,
1 KB TIM14

0x4000 23FF 2. R(FB=ELES EE 0;

0x4000 1800 -
2 KB Reserved -

0x4000 1FFF

0x4000 1400 - 1. EN TR E B,
1 KB TIM7

0x4000 17FF 2. K (FEATEILES 1EE 0;

04000 10004 1.EX T aiZIREFEEE X BRI,
1 KB TIM6

0x4000 13FF 2. K(FEATELES 1EE 0;

0x4000 0800 -
2 KB Reserved -

0x4000 OFFF

04000 0400 - 1. EN T EERSEREN B,
1 KB TIM3

0x4000 07FF 2. R(FB=ELES 1EE 0;

04000 0000 - 1. EN T RS EREN B,
1 KB TIM2

0x4000 O3FF

2. K{ERTEFES,5EE 0;

1.

2.

In the above table, the reserved address cannot be written, read back is 0, and a hardfault is

generated

Not only supports 32 bits word access, but also supports halfword and byte access.
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3. Not only supports 32 bits word access, but also supports halfword access.
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5.Electrical Characteristics

5.1. Parameter conditions
Unless otherwise specified, all voltages are referenced to Vss.

5.1.1. Minium and maximum values
Unless otherwise specified, the mimimum and maximum values are guaranteed in the worest
condotions of ambient temperature, supply voltage and frequencies by tests in production on 100%
of the devices with an ambient temperature at Ta =25°C and Ta =Tamax) (given' by the selected
temperature range).
Data based on electrical characterization results, design simulations and/or technology charateristics
are indicated in the table footnotes and are not tested in production. Based on charaterization, the
minimum and maximum values refer to sample tests and represent the mean vaule plus or minus
three times the standard deviation.

5.1.2. Typical values
Unless otherwise specified, typical data is based on Ta =25°C and Vcc = 3.3V. They are given only
as design guidelines and are not tested.
Typical ADC accuracy values are determined by cgaracterization 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 equal to the value indicated.

5.2. Absolute maximum ratings
Stresses above the absolute maximum ratings listed in following tables may cause permanent
damageto the device. These are stress ratings only and functional opeartion of the device at these
conditions is not implied. Exposure to maximum rating conditions for extended periods may affect
device reliability.

Table 5- 1 Voltage characteristics (!
Symbol Ratings Minimum value Maximum value Unit
Vee External mains power supply -0.3 6.25 V
Vin Input voltage of other pins -0.3 Vcct+0.3 V

1.

Power supply Vcc and ground Vss pins must always be connected to the external power supply within the

allowable range.

Table 5-2 Current characteristics

Symbol

Describe Maximum value Unit

Ivee

Flowing into Vcc pin (supply current)() 300 mA
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Symbol Describe Maximum value Unit
lvss Total current flowing out of Vss pin (outflow current)(® 300
o Output sink current of COM 10 20
Source current for all 10s -20

allowable range.

Power supply Vcc and ground Vss pins must always be connected to the external power supply within the

2. These I/O types refer to the terms and symbols defined by pins.
Table 5-3 Thermal characteristics
Symbol Describe Value Unit
Tste Storage temperature range -65 to +150 °C
To Range of operating temperature -40 to +85 °C
5.3. Operating conditions
5.3.1. General operating conditions
Table 5-4 General operating conditions
Symbol Parameter Condition AT | LEP i Unit
vaule value
froLk Internal AHB clock frequency - 0 72 MHz
frcLk Internal APB Clock frequency - 0 72 MHz
Vce Standard operating voltage - 1.7 5.5
Veea grpceuri?tlng voltage of analog Must be the same as Vcc 1.7 5.5
Vin I/O input voltage - -0.3 Vcct0.3
Ta Ambient temperature - -40 85 °C
Ty Junction temperature - -40 105 °C
5.3.2. Operating conditions at power-up / power-down
Table 5-5 Operating conditions at power-up / power-down
Symbol Parameter Condition R Unit
vaule value
¢ Vcc rise time rate - 0 0 us/V
vee Vcc fall time rate - 20 0
5.3.3. Embedded reset and LVD module features
Table 5-6 Embedded reset module features
. Minimum | Typical | Maximum |
Symbol Parameter Condition Unit
vaule value value
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. Minimum | Typical | Maximum |
Symbol Parameter Condition Unit
vaule value value
PLS[2:0]=000 (Rising edge) 1.7 1.8 1.9 \Y
PLS[2:0]=000 (Falling edge) 1.6 1.7 1.8 \Y
PLS[2:0]=001 (Rising edge) 1.9 2 21 \Y
PLS[2:0]=001 (Falling edge) 1.8 1.9 2 \Y
PLS[2:0]=010 (Rising edge) 2.1 22 23 \Y
PLS[2:0]=010 (Falling edge) 2 2.1 2.2 \Y
PLS[2:0]=011 (Rising.edge) 2.3 24 25 \Y
PLS[2:0]=011 (Falling edge) 2.2 2.3 24 \Y
Programmable voltage
Vpevb .
detector level selection | p) 512012100 (Rising edge) 25 2.6 27 |V
PLS[2:0]=100 (Falling edge) 24 25 2.6 \Y
PLS[2:0]=101 (Rising edge) 27 28 29 \Y
PLS[2:0]=101 (Falling edge) 26 27 2.8 \Y
PLS[2:0]=110 (Rising edge) 29 3 3.1 \Y
PLS[2:0]=110 (Falling edge) 28 29 3 \Y
PLS[2:0]=111 (Rising edge) 3.1 3.2 3.3 \Y
PLS[2:0]=111 (Falling edge) 3 3.1 3.2 \Y
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. Minimum | Typical | Maximum |
Symbol Parameter Condition Unit
vaule value value
Vevphyst! PVD hysteresis - - 100 - mV
Rising edge 1.5 1.6 1.7 \Y,
Power-on/power-off reset
VPor/PDR
threshold Falling edge 1.45 1.55 165 |V
VeoRrnyst") PDR hysteresis - - 20 _ mv
BOR_LEV[2:0]=000 (Rising edge) | 1.7 1.8 1.9 Vv
BOR_LEV[2:0]=000 (Falling edge)| 1.6 1.7 1.8 v
BOR_LEV[2:0]=001 (Rising edge) | 1.9 2 2.1 Vv
BOR_LEV[2:0]=001 (Falling edge) | 1.8 1.9 2 Vv
BOR_LEV[2:0]=010 (Rising edge) | 2.1 2.2 2.3 v
BOR_LEV[2:0]=010 (Falling edge) 2 2.1 2.2 v
BOR_LEV[2:0]=011 (Rising edge) | 2.3 2.4 2.5 Vv
BOR Indicates the
Veor
threshold voltage | goR | EV[2:01=011 (Falling edge)| 2.2 2.3 2.4 Vv
BOR_LEV[2:0]=100 (Rising edge) | 2.5 2.6 2.7 v
BOR_LEV[2:0]=100 (Falling edge)| 2.4 2.5 26 v
BOR_LEV[2:0]=101 (Rising edge) | 2.7 2.8 2.9 Vv
BOR_LEV[2:0]=101 (Falling edge)| 2.6 2.7 2.8 Vv
BOR_LEV[2:0]=110 (Rising edge) | 2.9 3 3.1 v
BOR_LEV[2:0]=110 (Falling edge)| 2.8 2.9 3 v
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Minimum | Typical | Maximum
Symbol Parameter Condition Unit
vaule value value
BOR_LEV[2:0]=111 (Rising edge) 3.1 3.2 3.3 \Y
BOR_LEV[2:0]=111 (Falling edge) 3 3.1 3.2 \Y
V Bor_nyst| BOR hysteresis voltage - - 100 - mV
1. Guaranteed by design, not tested in production.
2. Data is based on assessment results and is not tested in production.
5.3.4. Operating current characteristics
Table 5-7 Operating mode current
Condition Typical | Maximum
Symbol | System | L ency | Code | Run | PeriPheral | FLASH | o 000 | “yaye | UNit
clock clock sleep
ON DISABLE 8.37 -
72 MHz
OFF DISABLE 4.60 -
ON DISABLE 6.54 -
48 MHz
OFF DISABLE 4.01 -
24 MHz ON DISABLE 3.82 -
OFF DISABLE 2.60 -
HSI mA
16 MHz ON DISABLE 2.78 -
loo(run) While(1) | Flash OFF DISABLE | 1.9 -
o & M ON DISABLE | 1.80 -
OFF DISABLE 1.21 -
4 v ON DISABLE 1.04 -
OFF DISABLE 0.87 -
ON DISABLE | 350.2 -
LSl 32.768 kH A
z OFF DISABLE | 293.2 - !
ON ENABLE 276.7 -
LSl 32.768 kH A
i OFF ENABLE | 224.6 i u
1. Data is based on assessment results and is not tested in production.
Table 5-8 Sleep mode current
Condition Typical Maximum
Symbol System | L o iency | Peripheral | FLASH AT Al Unit
clock clock sleep
29MHz ON DISABLE 6.16 - mA
OFF DISABLE 2.13 - mA
oo (sleep) HSI 48MHz ON DISABLE 457 -
oo {Sleep OFF DISABLE 1.82 -
24MHz ON DISABLE 2.12 - mA
OFF DISABLE 0.89 - mA
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Condition Typical Maximum
Symbol System Frequency | PeriPheral | FLASH value Ve Unit
clock clock sleep
16MHz ON DISABLE 1.56 - mA
OFF DISABLE 0.71 - mA
8MHz ON DISABLE 1.01 - mA
OFF DISABLE 0.53 - mA
AMHz ON DISABLE 0.74 - mA
OFF DISABLE 0.46 - mA
ON DISABLE 349.4 - uA
LSl 32.768kH
z OFF DISABLE | 2925 - UA
ON ENABLE 278.4 - uA
LSl 32.768kH
z OFF ENABLE | 224.4 [ UA
1. Datais based on assessment results and is not tested in production.
Table 5-9 Stop mode current
Condition Typical Maximum -
Symbol . ) unit
Ve Voo | MR/LPR | LSI | Peripheral clock value value
1.2V MR - - 130.30 -
RTC+IWDG+LPTIM 6.60 -
ON IWDG 6.70 -
1.2V LPTIM 6.70 -
RTC 6.60 -
Iop (stop) | 1.7 to 5.5V LPR OFE No 6.50 - uA
RTC+IWDG+LPTIM 5.80 -
IWD . -
ON G 5.80
1.0V LPTIM 5.70 -
RTC 5.70 -
OFF No 5.50 -
1. Data is based on assessment results and is not tested in production.
5.3.5. Wake-up time for low power mode
Table 5-10 Low power mode wake-up time
Symbol Parameters(" Condition Typlc(a2= AR Unit
value value
Twusteer | Wake-up from sleep mode 7 - CCyZLeJS
Execute program in Flash,
I\Pﬂc&wered by HSI (24 MHz) as system 3.5 - us
Wake-up clock
TwusTor from StOp Execute vDD=1.2V 7 _
mode Powered by | program in us
LPR Flash, HSI as VDD=1.0V 7 _

system clock

1. The wake-up time is measured from the wake-up time until the first instruction is read by the user

program.

2. Data is based on assessment results and is not tested in production.
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5.3.6. External clock source characteristics

5.3.6.1. External high-speed clock

In bypass mode of HSE (the HSEBYP of RCC_CR is set), when the high-speed start-up circuit in the

chip stops working, the corresponding I/O is used as a standard GPIO.

A
 Tuwsen)
VHSEH
90% - / . s 4 B
[ A\
H A\
10% [~ - B e o e R
VhseL - 3
tr(HgLF«f 4,%7@%5) - To(HsL) 't
<« THSE —
Figure 5-1 External high-speed clock timing diagram
Table 5- 11 External high-speed clock features
Symbol Parameters(" LA i) R Unit
value value value
fusE_ext User external clock source frequency 0 8 32 MHz
VHseH Input pin high level voltage 0.7Vcc - Vce Vv
VhseL Input pin low level voltage Vss - 0.3Vce
twirsery Enter high or low time 15 - - ns
tw(HsEL)
t
r(HSE) Enter the rise/fall time - - 20 ns
tiHsE)

1.  Guaranteed by design, not tested in production.

5.3.6.2. External low-speed clock

In the bypass mode of LSE (the LSE BYP of RCC_BDCR is set), the low-speed start-up circuit in the

chip stops working, and the corresponding I/O is used as a standard GPIO.

VLSEH

Vise

A

_ Twesen)

90% - / —

10% - fr ooy

N Tuwsey .

~+V

Figure 5-2 External low-speed clock timing diagram
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Table 5- 12 External low-speed clock characteristics

Symbol Parameters(!) Minimum | Typical | Maximum Unit
value value value
fLSE ext User external clock frequency - 32.768 1000 KHz
ViseH Input pin high level voltage 0.7Vcc - - V
VLsEL Input pin low level voltage - - 0.3Vce V
twser Enter high or low time 450 - - ns
tw(LseL)
tr . .
(LS8) Enter the rise/fall time - - 50 ns
trLsE)

1. Guaranteed by design, not tested in production .

5.3.6.3. External high-speed crystal

The high-speed external (HSE) clock can be supplied with a ~32 MHz crystal/ceramic resonator

oscillator. 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.

Table 5- 13 External high-speed crystal characteristics

Minimum

Typical

Maximum

mgm (1) -
Symbol Parameter Condition value® value value® Unit
Oscillation
fosc_IN frequency 2 1 - 32 MHz
During startup - - 5.5
Vee=3V,Rm=300q, ) 058 )
CL=10 pF@8 MHz |
Vece=3V,Rm=45q, ) 0.59 )
CL=10 pF@8 MHz '
HSE t
IDD® Cons;;gﬁ; Vec=3V,Rm=300q, ] 069 ] mA
CL=5pF@48 MHz |
Vece=3V,Rm=30¢q, ) 114 )
CL =10 pF@48 MHz )
Vece=3V,Rm=30q, ) 194 )
CL = 20 pF@48 MHz '
fosc_in=32 MHz - 2 - ms
t (3)4) Startup Time
SU(HSE) up 1 fosc IN= 4 MHz - 2 - ms

1. Crystal/ceramic resonator characteristics are based on the manufacturer's datasheet.

2. Guaranteed by design, not tested in production.

3. tsumsk) is the startup time from enable (by software) to when the clock oscillation reaches a stable state ,

measured for a standard crystal/resonator, which can vary considerably from one crystal/resonator to

another .

4. Datais based on assessment results and is not tested in production.
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5.3.6.4. External low speed crystal

The low-speed external (LSE) clock can be supplied with a 32.768 KHz crystal resonator oscillator.

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.

Table 5- 14 External low-speed crystal feature

Symbol Parameter Condition" Mlnlmuzm Typical MaX|muzm Unit
value® value value®
LSE_DRIVER [1:0] = 00 - 250 -
DD LSE curre.nt LSE_DRIVER [1:0] = 01 - 560 - A
consumption LSE_DRIVER [1:0] = 10 - 920 gy
LSE_DRIVER[1:0] = 11 - 1260 -
tsuese)®@ | Startup Time - - 3 i} s
1. Crystal/ceramic resonator characteristics are based on the manufacturer's datasheet.
2. Guaranteed by design, not tested in production.
3. tsuwsk)is the startup time from enable (by software) to when the clock oscillation reaches a stable ,
measured for a standard crystal/resonator , which may vary greatly from crystal to resonator.
4. Datais based on assessment results and is not tested.in production.
5.3.7. Internal high frequency clock source HSI characteristics
Table 5- 15 Internal high frequency clock source characteristics
Symbol | Parameter Condition = Ly PN Unit
value value value
4.0
8.0
fusi HSI frequency - - 16.0 - MHz
22.12
24.0
Vec=17t055V
' -1 - 1@ 0
Ta=25C %
ATemp | HSI frequency Vec=1.71055YV, 20 ) 2(2) %
(HSI) temperature drift Ta=0t085C
Vee=17t055V
’ 4@ - 20) 0
Ta=-40t085C &
fTRIM () HSI fine-tuning ) ) 0.1 ) %
accuracy
HSI frequency ) M ) ) o
ATemp(rsi temperature drift 45 55 A
:Hsst:lb HSI stabilization time | - - 2 40 us
1 HSI fine-tuning 4 MHz - 110 - uA
frrim™
accuracy 8 MHz - 120 - uA
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Symbol | Parameter Condition D Unit
value value value
16 MHz - 170 - uA
22.12 MHz, 24 MHz - 210 - uA
1. Guaranteed by design, not tested in production.
2. Data is based on assessment results and is not tested in production.
5.3.8. Internal low frequency clock source LSI characteristics
Table 5-17 Internal low frequency clock characteristics
Symbol | Parameter Condition Il | Ugplel] | L Unit
vaule value value
32.768
fisi LSI frequency - - i - KHZ
Vee=3.3V,
-3 N +3 %
Ta=25°C °
LSI frequency Vec=16105.5V, @) @ 0
ATempsi temperature drift Ta=0to 85 °C 210 4 10 /o
Vecc=16t0o55V
’ -20) - 201 °
Ta=-401t0 85 °C 0 0 %
frrm™ LSI fine-tuning accuracy | - - 0.2 - %
tstabsy'? | LS| stabilization time - - 150 - us
loowsy™ | LSI current consumption | - - 210 - nA
1. Guaranteed by design, not tested in production:
2. Data is based on assessment results-and is not tested in production.
5.3.9. Phase locked loop (PLL) characteristics
Table 5- 16 Phase locked loop characteristics
Symbol Parameter Condition LI | L7pleel | LRl Unit
value value value
Ta=25°C,Vcc=3.3V o o
12 - 24 MH
PLL 2 4% ‘
fi input f
PLL_IN input frequency Ta=25°C. Voo =33V . .
16 - 24 MH
PLL 3 {33 z
feLL_ouT Output frequency Ta=25°C, Vcc =3.3V 24 - 72 MHz
Jitter Period jitter - - - 0.3t ns
tLock Latch time feLL In= 24 MHz - 15 40M us

1. Guaranteed by design, not tested in production.

5.3.10. Memory characteristics

60/ 79




PY32F072 Datasheet

Table 5-17 Memory characteristics

Symbol Parameter Condition USRI Maxmt:m Unit
value value!”
torog Page program 1.0 1.5 ms
terase Page/sector/mass erase 3.0 4.5 ms
| Page programe 2.1 2.9 mA
op Page/sector/mass erase 2.1 2.9 mA
1. Guaranteed by design, not tested in production.
Table 5-18 Memory erase times and data retention
Symbol Parameter Condition Minimum(" Unit
NEenD Erase and write times Ta = -40 to 85 °C 100 kcycle
tReT Data retention period 10 Keycle Ta = 55 °C 20 Year
1. Data is based on assessment results and is not tested in production.
5.3.11. EFT characteristics
Symbol Parameter Condition Grade 7R Unit
value
EFTto 10 - IEC61000-4-4 B 2 kV
EFT to Power | - IEC61000-4-4 B 4 kV
5.3.12. ESD & LU characteristics
Table 5- 19ESD & LU characteristics
Symbol Parameter Condition TREEL Unit
value
Vesoen) Static discharge voltage (human body ESDA/JEDEC JS-001-2017 8 KV
model)
Vesoow | Static discharge voltage (charging ESDA/JEDEC JS-002-2018 1 KV
equipment model)
ic di [ 200
Vesoih Static discharge voltage ( machine JESD22-A115C Vv
model)
LU Static latch-up JESD78E 200 mA
5.3.13. Port characteristics
Table 5-20 |10 static characteristics
Symbol Parameter Condition AT (Rl P Unit
value value value
ViH Input high level voltage Vec=1.7t055V 0.7Vcc - - V
Vi Input low level voltage Vec=17t055V - - 0.3Vce V
Vhs" | Schmitt hysteresis voltage | - - 200 mV
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Symbol Parameter Condition Ll UVTRlEEL o Unit
value value value
likg Input leakage current - - - 1 uA
Rpu Pull-up resistor - 30 50 70 ko
Rpp Pull-down resistor - 30 50 70 ka
Cio"” | Pin capacitance - - 5 - pF
1. Guaranteed by design, not tested in production.
Table 5-21 Output voltage characteristics
Symbol Parameters(" Condition Minimum Maximum | Unit
Vor COM 10 output low loo =8 mA, Vec2 2.7V - 04 \Y
VoL level loo=4 mA, Vcc=18V - 0.5 V
Vo ® voltage for an I/O pin lo.=4 mA, Vcc=1.8V - 04 Y
Von COM IO output high lon =8 mA, Vcc22.7V Vcc—0:4 - \%
Von level lon=4 mA, Vcc =18V Vee—0.5 - \Y
Vor® | Output high level loo=8mA, Vcc22.7V Vcc-0.4 \Y
Vor® voltage for an 1/O pin loL = 4 MA, Voo = 1.8V Vee—0.4 Vv
1. 10 types can refer to the terms and symbols defined by the pins.
2. Data is based on assessment results and is not tested.in production.
5.3.14. NRST pin characteristics
Table 5- 22NRST pin characteristics
Symbol Parameter Condition AT | R LR Unit
value value value
ViH Input high level voltage Vec=1.7t055V 0.7Vce - - V
VIL Input low level voltage Vec=1.7t055V - - 0.2Vcc V
Vhys'" | Schmitt hysteresis voltage - - 300 - mV
lig Input leakage current - - - 1 uA
RPU | Pull-up resistor - 30 50 70 ko
RPD™ | Pull-down resistor - 30 50 70 ko
Cio Pin capacitance - - 5 - pF
1. <Guaranteed by design, not tested in production.
5.3.15. ADC characteristics
Table 5-23ADC characteristics
Symbol Parameter Condition R e N T Unit
value value value
lcc Current consumption @0.75MSPS - 0.4 - mA
Cn® Interngl sample and hold ) ) 5 8 oF
capacitors
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Symbol Parameter Condition R N e Unit
value value value
F Convert clock frequenc Vee=17102.3V 4 8% MHz
Ao dueney Voo =2.3105.5V 8 16@ | MHz
Tsamp'" Vec=171023V 3.5* Tclk 41.5* Tclk
Tconv(1) 12*Tclk
Teod! 0.5*Tclk
DNL® | RT 11 -1~1.5 LSB
INL® RT +3 LSB
Offset® | RT 1.5 +3 LSB
1. Guaranteed by design, not tested in production.
2. Data is based on assessment results and is not tested in production.
5.3.16. DAC features
Symbol Parameter LA | TRl | P Unit Comments
value value value
Vopa | Analog supply | 5 5 i 5.5 v i
voltage ' '
Resistive load
vs. Vssa with 5 - - kQ
buffer ON
Rioap"
Resistive load
vs. Vcea with 15 - - kQ
buffer ON
Impedance The  minimum resistive load
Ro(" output with - - 15 kQ | between DAC_VOUT and Vss to
buffer OFF have a 1% accuracy is 1.5 MQ .
Maximum capacitive load at
Croap! gzzacmve - - 50 pF
DAC_OUT pin (when the buffer is
ON).
Lower
DAC_OUT | DAC_OuUT 0.2 - - \Y It gives the maximum output
voltage with
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Symbol Parameter AT | Upplestl | [ierdim Unit Comments
value value value
buffer ON
min(" excursion of the DAC.
co Higher
DAC_OUT | pAC_ouT
voltage  with . ) Vooa-02 |V
T buffer ON
max
DAC_OUT | Lower It gives the maximum output
DAC_OUT _ ) 05 i mv
voltage with
min(" buffer OFF excursion of the DAC.
Higher
DAC_OUT | DAC_OUT i ) Vooa=10 |
voltage with mV
o buffer OFF
max
) ) 600 uA With no load, middle code (0x800)
on the inputs
DAC DC
, |curent =~ With no load, worst code (OxF1C) at
Iopa™ consumption in
quiescentmode
2)
- J 700 WA | VREF+ = 3.6 V in terms of
DC consumption on the inputs
Given for the DAC in 10 bits
- - 11 LSB
configuration
DNL®@ Differgntial ourat
linearity error
Given for the DAC in 12 bits
- - 13 LSB
configuration
Int | Given for the DAC in 10 bits
INL@ | regra - - +1 LSB

linearity error

configuration
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Symbol

Parameter

Minimum
value

Typical
value

Maximum
value

Unit

Comments

LSB

Given for the DAC in 12 bits

configuration

Offset®

offset error

LSB

Given for the DAC in 10 bits

LSB

Given for the DAC in 12 bits

Gain

error®

Gain error

%

Given for the DAC in 12 bits

configuration

tsertung®

Settling  time
(full scale: for a
10 bits input
code transition
between the
lowest and the
highest input
codes when
DAC_OUT
reaches
finalvalue
+1LSB

10

MS

Croap < 50 pF, Rioap 25 kQ

Update

rate@

Max frequency
for a _correct
DAC_OUT
change . when
small variation
in the
inputcode
(from code i to
i+1LSB)

MS/s

CrLoap < 50 pF, Rioap 2 5 kQ

twakeup®

Wakeup time
from off state

6.5

10

us

CrLoap < 50 pF, Rioap 2 5 kQ
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Symbol Parameter AT | Upplestl | [ierdim Unit Comments
value value value
input code between lowest and
highest possible ones.
Power supply
rejection ratio
Psrr+" | (to  Vopa ) - -67 -40 dB | No Rioap, CrLoap = 50 pF
(static DC
measurement

5.3.17. Comparator characteristics

Table 5- 24 Comparator characteristics(")

Symbol Parameter Condition LTI | ATEHEEL ) L EPAT Unit
value value value
Input voltage \Y
Vin range 0 Vce
Vsc Scaler offset +5 +10 mV
voltage
Scaler static
Ioo(SCALER) consumption 0.8 1 uA
tsTART ScALER ,[Sir%aeler startup 100 200 us
Startup time to | High-speed mode 5
reach
t i
START grecl);); Y o Medium-speed mode 15 us
spegcification
200 mV High-speed 40 70 ns
step, mode
Medium-
gste)rcrm\// e speed 0.9 2.3 us
o Propagation mode
del igh-
eay >200my | High-speed 85 ns
step, mode
100 mV Medium-
overdrive speed 34 us
mode
Voftset Offset error 5 mV
) No hysteresis 0
\Y Hyst \Y
e ysleresis With hysteresis 20 m
Medium-
speed Static 5 uA
Iop Consumption mode,
no With 50
deglitcher | KHz and 6 uA
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Symbol Parameter Condition M'\::E:m T\),,;I':eal Mi’:m:m Unit
100 mv
overdrive
square
signal
Static 7 uA
Medium-
speed With 50
mode, KHz and
with +100 mv 8 A
deglitcher | overdrive u
square
signal
Static 250 uA
z'ggésr’eed With 50
’ KHz and
no +100 mv
deglitcher overdrive 250 uA
square
signal
1. Guaranteed by design, not tested in production.
5.3.18. Operational amplifier characteristics
Symbol Parameter Condition M"::::gm Ty;‘s:‘ Mi’:m:m Unit
Vi Input voltage 0 AVce V
Vo The output voltage 0.1 AVcc - 0.2 \Y
lo Output current 2.2 mA
RL load time 5K Q
Tstart initialization time 20 us
Vio Input offset voltage 6 mV
PM Phase margin 80 Deg
UGBW unity gain width 10 MHz
SR Slew rate 8 V/us
5.3.19. Temperature sensor characteristics
Table 5- 25 Temperature sensor characteristics
Symbol Parameter Ml\:\;m:m Tg;';:' Mi’:m :m Unit
T VTS linearity with temperature +1 +2 °C
Avg_Slope!” | Average slope 2.3 2.5 2.7 mV/°C
V30 Voltage at 30 °C (x5 °C) 0.742 0.76 0.785 Y
tstart(") Start up time entering in continuous mode 70 120 us
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Symbol Parameter Minimum | Typical | Maximum Unit
value value value
t_temp(") ADC sampling time when reading the 9 us
temperature
1. Guaranteed by design, not tested in production.
2. Data is based on assessment results and is not tested in production.
5.3.20. Built-in reference voltage characteristics
Table 5- 26 Built-in reference voltage characteristics
Symbol Parameter Minimum | Typical | Maximum Unit
value value value
VREFINT Internal reference voltage 1.17 1.2 1.23 \
Tstart_vrefint Start time of internal reference voltage 10 15 us
Teosit Temperature coefficient 100t ppm/°C
lvee Current consumption from Vcc 12 20 uA
1. Guaranteed by design, not tested in production.
5.3.21. Built-in reference voltage
Symbol Parameter Condition R ey N Unit
value value value
Internal 2.5V reference
=25° = (1)
VREeF25 voltage Ta=25°C,Vec=3.3V 2.475 2.5 2.525 \Y
Start time of internal Ta=-40°C- )
VREF2S | oference voltage 85°C,Vcei=1.7-5.5V 2463 25 2.525 v
Internal 2.048V \ Ao _
VREF2048 reference voltage Ta=25°C,Vcc=3.3V 2.028 2.048 2.068
Start time of internal Ta=-40°C-
reference voltage 85°C,Vcei=1.7-5.5V 2.020 2.048 2.076
Internal 2.5V.reference Ao _
VREF15 voltage Ta=25°C,Vcc=3.3V 1.485 1.5 1.515 \Y,
Current consumption Ta=-40°C- )
VREF15 B Voo 85°C Veci=1.7-5.5V 1.477 1.5 1.519 \%
Internal 2.5V/1.5V e o o
Tooef temperature coefficient Ta=-40°C-85°C 120 ppm/°C
5.3.22. Timer characteristics
Table 5-27 Timer characteristics
Symbol Parameter Condition Minimum Maximum Unit
tres(Tim) Timer resolution time - 1 - trimxcLK
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Symbol Parameter Condition Minimum Maximum Unit
frimxeLk = 72 MHz 13.889 - ns
Timer external clock - - frimxcLk/2
fext frequency on CH1 to frivxeLk = 72 MHz - 24 MHz
CH4
Restim Timer resolution TIM1/3/14/15/16/17 - 16 Bit
{COUNTER 16 pits counter clock - 1 65536 triMxcLK
period frwccLk = 72 MHz 0.013889 913 us
Table 5- 28LPTIM characteristics (clock selection LSI)
Prescaler P;'\;I:EOS]C Minimum overflow value Maximum overflow value Unit
1 0 0.0305 1998.848
2 1 0.0610 3997.696
14 2 0.1221 8001.9456
/8 3 0.2441 15997.3376 ms
/16 4 0.4883 32001.2288
/32 5 0.9766 64002.4576
/64 6 1.9531 127998.3616
/128 7 3.9063 256003.2768
Table 5-291WDG characteristics (clock selection LSI)
Prescaler PR[2:0] Minimum overflow value | Maximum overflow value Unit
/4 0 0.122 499.712
/8 1 0.244 999.424
/16 2 0.488 1998.848
/32 3 0.976 3997.696 ms
/64 4 1.952 7995.392
/128 5 3.904 15990.784
/256 6or7 7.808 31981.568
Table 5- 30 WWDG characteristics ( Clock selection 4 8MIHz PCLK)
Prescaler WDGTBJ[1:0] Minimum overflow value Maximum overflow value Unit
1*4096 0 0.085 5.461
2*4096 1 0.171 10.923 ms
4*4096 2 0.341 21.845
84096 3 0.683 43.691

5.3.23. Communication port characteristics

5.3.23.1. I2C bus interface features

The I2C interface meets the timing requirements of the 1°C-bus specification and user manual:
® Standard-mode (Sm): 100 kbit/s
Fast-mode (Fm): 400 kbit/s
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The I?C timings requirements is guaranteed by design, provided the I2C peripheral is properly

configured and the I°C CLK frequency is greater than the minimum required in the table below.

Table 5- 31 Minimum I?C CLK frequency

Symbol Parameter Condition Minimum Unit
Minimum 12C CLK Standard-mode 2
flaccLk(min) frequenc MHz
q y Fast-mode 9
[2C SDA and SCL pins have analogue filtering, see table below.
Table 5- 32 I°C filter characteristics
Symbol Parameter Minimum | Maximum | Unit
t Lmiting duration of spikes suppressed by the filter (spikers 50 260 ns
AF shorter than the limiting duration are suppressed)
5.3.23.2. Serial peripheral interface (SPI) characteristics
Table 5- 33 SPI characteristics
Symbol Parameter Condition Minimum Maximum Unit
fsck SPI clock Master mode - 12 MHz
1/to(sck) frequency Slave mode - 12
trisck) SPI clock rise Capacitive load: - 6 ns
tisck) and fall time C =15 pF
tsuinss) NSS setup time | Slave mode 4Tpclk - ns
thnss) NSS hold time Slave mode 2Tpclk + 10 - ns
twisckH) SCK high and Master mode, fecik = 36 . .
tw(sckL) low time MHz, presc = 4 Tpelk2 - 2 Tpelk™2 +1 ns
Master mode, fpcik = 48
’ Tpclk + 51 -
tsuqu Data input setup | MHz, presc = 4 pe ns
tsu(s)) time Slave mode, frcik = 48 5 .
MHz, presc = 4
thowiny Data input hold Master mode 5 - ns
thesty time Slave mode Tpelk + 5 -
taso) Rata out.put Slave mode, presc = 4 0 3Tpclk ns
access time
: Data output
tais(so) disable time Slave mode 2Tpclk + 5 4Tpclkk + 5 ns
Dat tout Slave mode (after
twso) ata outpu enable edge), 0 1.5Tpclk® ns
valid ime
presc = 4
Data output Master mode (after
tvmo) o - 6 ns
valid ime enable edge)
th(so) Data output hold | Slave mode, presc = 4 0®) - s
thovo) time Master mode 2 -
DuCy(SCK) | SPIslaveinput | o 0 ode 45 55 %
clock duty cycle

1. The Master generates a 1 pclk receive control signal before the receive edge.
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2.

3.

Slave has a maximum of 1 pclk based on the sending edge of SCK delay, considering IO delay, etc.,

define 1.5 pclk.

Between the receiving edge and the sending edge , the slave updates the data before the sending edge.

NSS input N
e L — Ty
Ty s> et > : e
" CPHA=0 T\ Y

. | CPOL=0 \ \
3, |
a
] 7  E—
S | cpa=0

. CPOL=1

< ety < Tarsor) —> ‘ Toso > 2“‘_5&”’
MISO output First bit OUT Next bits QUT \ Last bit OUT ;7
ey >
Tsu(su%<
MOST input { First bit IN Next bits IN /’/ Last bit IN ,\
Figure 5-3 SPI timing diagram — slave mode and CPHA=0
—
NSS input \
h Tetscn ‘ < Thosy—>

p memss)ﬁ —Tysex) —> ; flmm»—‘

~ CPHA=1 \ /A \ /SN
L | CPOL=0 / \ / \ / \
=) i ; :
3
e
2 CPHA=1 \ \\ // \\

. CPOL=1 \ A\ / \

L < Tasox—> Ty Thisoy Tre? | Efﬁ”
MISO output ’—FK Eirkt biv T Y Next bits OUT \ Last bit OUT ) —
—/ \ / /
T sn> Thest

MOST input

\/ First bit IN

/N

/
/
y

/
Next bhits IN X
\

Last

. N \/
bit I />\

Figure 5-4 SPI timing diagram — slave mode and CPHA=1
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NSS input
Tetsen

" CPHA=0 \i
- CPOL=0 y N/ A\
2, |
5
=]
2 CPHA=0 \ \ \ /

- CPOL=1 A / \

7~ CPHA=L / \ \ / \
- CPOL~0 N/ N )
2
B
[~ — Vi |
2 CPHA=1 \ \ \

. CPOL=1 — /

oy i
MISO input uSB IN }f BIT6 IN LSB IN
Thoen
MOST output MSB OUT x’ BIT1 OUT LSB OUT \<
Ty (). Thowy

Figure 5-5 SPI timing diagram — master mode
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6. Package Information

6.1. LQFP64 package size

E1
E

Pin1

Crr— < BRARRRRARAY

Common Dimensions

(Unit of Measure=millimeters)

Symbol Min Typ Max
A - - 1.600
A1 0.050 - 0.150
A2 1.350 1.400 1.450
b 0.180 - 0.270
/ \ N c 0.130 - 0.180
< <
a1l LY o | e | mow | o
D1 9.900 10.000 10.100
2 E 11.950 12.000 12.050
E1 9.900 10.000 10.100
e 0.500BSC
L 0.530 - 0.700
L1 1.000REF
] 0 - 7°

Note: 1. Dimensions are not to scale
2.Have two shape can be compatible
with each other

TITLE DRAWING NO. REV
m Puya LQFP64L 10x10X1.6-0.5PITCH QRPD-0051 1.0
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LQFP48 package size

Common Dimensions

(Unit of Measure=millimeters)

Symbol Min Typ Max
A - - 1.600
A1 0.050 - 0.150
Jﬂ Wﬂ d <« A2 1.350 1.400 1.450
’ = b 0.180 - 0.270
< c 0.130 - 0.180
D 8.800 9.000 9.200
D1 6.900 7.000 7.100
E 8.800 9.000 9.200
E1 6.900 7.000 7.100
e 0.500BSC
L 0.450 - 0.750
L1 1.000REF
) 0 - 7°

Note: 1. Dimensions are not to scale
2.Have two shape can be compatible
with each other

TITLE DRAWING NO. REV
m Puya LQFP48L 7x7X1.6-0.5PITCH QRPD-0050 1.0

74/ 79



PY32F072 Datasheet

QFN64 package size

TOP VIEW SIDE VIEW

o

Pin1—4

|
|
I
|
I
TP L STt a——— 1
I
]
I
|
i
1
E

i o) B

Jrm—

BOTTOM VIEW
e Common Dimensions
* |- - —-l (Unit of Measure=millimeters)
Jutouuuguouououd Symbol Min Typ Max
J - = A 0.700 0.750 0.800
— —_
= = At 0.000 0.020 0.050
= L
= = b 0.150 0.200 0.250
= [
= = G 0.203REF
LE
= g 44 D 7.900 8.000 8.100
= = D2 6.400 6.500 6.600
— —
=) b= E 7.900 8.000 8.100
L =] [
=] E2 6.400 6.500 6.600
mF]ﬂlﬂﬂﬂﬂI]l'!f]ﬂﬂf]ﬂ[ll’l e 0.400BSC
J I.. e ___II_._t: Nd 6.000BSC
BOTTOM VEEW Ne 6.000BSC
L 0.350 0.400 0.450
h 0.300 0.350 0.400

Note: 1. Dimensions are not to scale

m TITLE DRAWING NO. REV
e Puya QFNB4L 8X8X0.75-0.4PITCH POD QRPD-0057 1.0
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QFN48 package dimensions

TOP VIEW SIDE VIEW
D
48 i
Pin1 — !
1| e I
2 i
|
|
1 e L
|
|
|
|
i
A
2 b
BOTTOM VIEW
D2 ) )
i Common Dimensions
Unit of M =millimet
ke JUUUUUUUUUU {Uni easure=millimeters)
= Symbol Min Typ Max
- | d A 0.700 0.750 0.800
) ' =
= | d Al 0.000 0.020 0.050
= | g b 0.150 0.200 0.250
@ =Xl o o <l
zZl B | o o ¢ 0.200REF
-] ' d
=t | = D 5.900 6.000 6.100
=l | = D2 4.100 4.300 4,500
z i = E 5.900 6.000 6.100
nEoEaNalalafalalalalalin] E2 4.100 4.300 4.500
£ g N - ) e 0.400BSC
Nd 4 400BSC
Ne 4.400BSC
L 0.300 0.400 0.500
h 0.300 0.350 0.400
Note: 1. Dimensions are not to scale
) Puya QFN48L 6X6X0.75-0.4PITCH POD QRPD-0056 1.0
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6.5. QFN32 package dimensions
TOP VIEW SIDE VIEW
Pin1T— o

|
|
S J‘( 77777777 L w
|
|
|
|
I

b—onnncoas |d

o <

BOTTOM VIEW

’_g_‘
SRURURUIORY

Wé

D2

o~
w

nonnng

|
JUUUUUUU

ONARD 1NN
bl

Nd

BOTTOM VIEW

Common Dimensions

(Unit of Measure=millimeters)

Symbol Min Typ Max
A 0.700 0.750 0.800
A1 0 0.020 0.050
b 0.180 0.250 0.300

0.200REF

D 4.900 5.000 5.100

D2 3.400 3.500 3.600

E 4.900 5.000 5.100

E1 3.400 3.500 3.600

e 0.500BSC

Nd 3.500BSC

L 0.350 0.400 0.450

h 0.300 0.350 0.400
Note: 1. Dimensions are not to scale

TITLE

QFN32L(0505X0.75-0.5)

DRAWING NO.
QFN-32

REV

77179
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7.0rdering Information

Example:

PY
Company T

PY = Puya Semiconductor
Product family
32bit MCU

Product type
F = General purpose

32 F 072 R1

|
-
x

Sub-family
072 = PY32F072xx

Pin count

K1 = 32 pins Pinout1
C1 =48 pins Pinout1
R1 =64 pins Pinout1

User code memory size
6 = 32 Kbytes

7 = 48 Kbytes

8 = 64 Kbytes

9 = 96 Kbytes

B = 128 Kbytes
Package

U=QFN

T =LQFP

Temerature range
6 =-407C to +85°C

Options

xxx = code ID of programmed parts(includes packing type)
TR = tape and reel packing

TU = Tube Packing

blank = tray packing
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8.Version History

V1.0 2023.08.31 Initial version

PUY)

Puya Semiconductor Co., Ltd.

IMPORTANT NOTICE

Puya Semiconductor reserves the right to make changes without further notice to any
products or specifications herein. Puya Semiconductor does not assume any
responsibility for use of any its products for any particular purpose, nor does Puya

Semiconductor assume any liability arising out of the application or use of any its products
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