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1 Introduction

This document is the datasheet of PM10025 series. PM10025 series are motor-specific MCU developed by Panjit.
The part numbers are listed below:

PM10025A(TSSOP28)

PM10025NT(QFN32)

PM10025PT(LQFP32)

PM10025NF(QFN48)

PM10025PF(LQFP48)

Users can refer to the 'PM10025 User Manual' for detailed information on its functions.

Copyright© PANJIT. All rights reserved. Rev.1.0 1
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2 Product Description

The PM10025 microcontrollers incorporate the high-performance Arm® Cortex®-MO0 32-bit RISC core at 48Mhz
frequency, embedded 32 Kbyte Flash and 4 Kbyte SRAM.

All devices offer one 16-bit advanced timer (with three asymmetric dead-zone non-overlapping complementary
PWM outputs), one 32-bit general-purpose timer, one 16-bit general-purpose timer, and one 16-bit basic timer.

The PM10025 microcontrollers integrate one built-in simple RTC, support one alarm clock function capable for
Standby modes.

The PM10025 operate in low power mode, one 12-bit ADC with dual simple-and-hole and up to 10 external
channels, three PGA-mode operational amplifiers (OPAs), four comparators with threshold PGAs, POR/PDR/BOR
reset functions, and one internal reference voltage for ADCs.

All pins (except for VCC, GND, and NRST pins) on the PM10025 can configured as GPIOs, peripheral I/O, or be
connected to external interrupt, maximizing pins for applications where pin count is a constraint.

PM10025 supports general flash write/read protection and special flash encryption by Panijit.

PM10025 is equipped with multiple communication interfaces: 2 UART serial ports, 1 high-speed SPI channel, and
112C channel.

PM10025 integrates a hardware Division/Square Root operation unit (DVSQ), enhancing software processing
capabilities and enabling rapid response to external events.

PM10025 supports Sleep and Stop modes, making it suitable for applications with stringent power efficiency
requirements.

These features make the PM10025 microcontrollers suitable for applications such as square wave drive control of
bldc motor applications:

Electric tools

Industrial Fans

Compressors

Electric Vehicle

Range Hoods

Vacuum cleaners

Water pumps
® Air conditioner
2.1 Product Features

4 CPU Core
®H ARM® Cortex®-M0
B Maximum clock frequency:48MHz
W 24-bit SysTick Timer
4 Operating Voltage Range
® Single power input range(Main Power VDD):2.2V~5.5V
4 Operating Junction Temperature Range
m -40°C ~ +105°C
€ General Operating Current
® Run Mode
* 2MA@5V@8MHz
* 7.6MA@5V@48MHz
®  Run Mode

Copyright© PANJIT. All rights reserved. Rev.1.0 2
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* 0.8MA@5V@40kHz
* 1.7mA@5V@8MHz

* 4. 7TmA@5V@48MHz
m Stop Mode
* Normal mode:0.35mA@5V@40kHz
* Low-Power mode:8.83uA@5V@40kHz
¢ Memory
B 32 Kbyte Flash

* When the CPU frequency is at or below 24 MHz, zero wait-state cycle access to Flash memory is supported.

* The Flash memory features data security protection, with options for setting separate read and write protections

* Supports instruction and data encryption for Flash storage, which can prevent physical attacks on the Flash content.

B 4Kbyte SRAM
¢ Clock
m High-Speed External (HSE) : 4~32MHz
B Low-Speed External (LSE) : 32.768kHz
m High-Speed Internal (HSI) : 8/12/48MHz
Low-Speed Internal (LSI) : 40kHz
PLL Clock: 1~48MHz
External Inputs Clock (GPIO): 5~30MHz
¢ Reset
External Pin Reset (NRST Pin)
Option Bytes Loader Reset
Window Watchdog Counter Termination (WWDG Reset)

Independent Watchdog Counter Termination (IWDG Reset)
Power Reset (POR/PDR/BOR)
Software Reset (SW Reset)

Low-Power Management Reset

4 General-purpose inputs/outputs (GPIO)
B Supports up to 44 GPIO ports
¢ DMA Controller
B  Equipped with 5 channels, allows for the selection of different request sources
B Supports various peripherals triggers such as TIM, SPI, 12C, UART, ADC, etc.
¢ Data Communication Interface
B 2 UART
m 11C
* Transmission rates of 1Mbps/400kbps/100kbps
* Supports data receive wakeup in Stop mode
® 1 High-Speed SPI
* Maximum transmission rate of 18 Mbps
¢ Timer
B 1 x 16-bit advanced-control timer specifically for motors (TIM1)

* 4 PWM outputs, of which three have deadband complementary PWM outputs

* Supports braking through external pin signals and internal comparator output signals.

¢ Supports multi-point comparison output trigger for ADC on CC1~CC6 channels

Copyright© PANJIT. All rights reserved. Rev.1.0
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B 2 General-Purpose Timers

* 1 x 32-bit general-purpose timer (TIM2)
* 1 x 16-bit general-purpose timer (TIM3)
B 1x 16-bit basic timer (TIM6)
¢ Division and Square Root Calculation (DVSQ)
B Supports 32-bit fixed-point division, capable of simultaneously providing quotient and remainder.
B Supports high-precision square root calculation for 32-bit fixed-point numbers.
€ Analog integrated circuits
B 1 x 12-bit dual-channel Sample and Hold SAR ADC with up to 10 external analog signal input channels
* 12-bit resolution
* Maximum conversion frequency: 1TMSPS
* 2 independent sample and hold capacitor, allowing simultaneous sampling of two signals.
* Supports four independent conversion queues and one test queue
* Performs conversions in automatic continuous mode and scan mode
* Supports channel replacement in the regular queue
* Supports multiple hardware trigger sources, including TIM1_TRGO, TIM1_CCx, and GPIO input events
* Supports the function of averaging the data of multiple channels in regular queues
* Independent register for each channel to save data
® Internal Reference Voltage
* The output of the internal reference voltage is connected to an independent ADC channel.
B 4 X Voltage Comparators
* The reference voltage for comparators is derived either from an external signal input or an internal 8-bit DAC.
* The output from comparators can be utilized as a break signal for the advanced timer.
m 3 X Operational Amplifiers
B Programmable amplification factor.
B The output signal from amplifiers can be routed to pins or an ADC sampling channel.
€ 96-bit Unique ID (UID)
W Utilized as the serial number and security key.
B Employed to initiate the secure boot process.
4 CPU Trace and Debug
SWD debug ports
ARM® CoreSight™ debug components (ROM-Table, DWT, BPU)

Customized DBGMCU debug controller (low-power mode simulation control, debugged peripheral clock
control, debug and trace interfaces allocation)

¢ Reliability
B Passed tests at HBM5500V/CDM2000V/LU250mA levels.

Copyright© PANJIT. All rights reserved. Rev.1.0 4
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2.2 Device Overview
Table 2-1 PM10025 Series Features
Feature PM10025A | PM10025NT | PM10025PT | PM10025NF | PM10025PF
GPIO 26 28 28 44 44
Package TSSOP28 QFN32 LQFP32 QFN48 LQFP48
Operating Voltage 2.2V~5.5V
Operating Temperature -40°C ~ +105°C
Flash(Kbyte) 32
Memory
SRAM(Kbyte) 4
Core Cortex®-M0
CPU
Operating Frequency 48MHz
DMA(channels) 1 (5 channels)
Division/Square Root Calculation (DVSQ) 1
LSl 40kHz
HSI 8 MHz /12 MHz /48MHz
Clock PLL Clock Supported
HSE 4~32MHz
LSE Not Supported 32.768kHz
Advanced Timer 1 (16 bit) : TIMA1
General- 1 (32 bit) : TIM2
Purpose Timer 1 (16 bit) : TIM3
Basic Timer 1 (16 bit) : TIM6
Timer Simple RTC 1 Independent 32-bit Counter (operable in low-power mode)
System Tick Timer 1
IWDG 1
WWDG 1
UART 2
SREREED 1
SPI 1
el | 1 1 ® 1 (0
ADC Reference Internal Reference Voltage
SR
ADC Accuracy 12 bit
Voltage Comparator (COMP) 4
Operational Amplifier (OPAMP) 3
96-bit UID 1
Copyright© PANJIT. All rights reserved. Rev.1.0 5
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3 Ordering Information

3.1 Ordering Information

Table 3-1 PM10025A Product Ordering Information

Order number Marking ID Package Description
PM10025A Halogen Free RoHS compliant in
PM10025AB BYMDNN TSSOP-28 Tube 5000pcs

3.2 Marking Information

Table 3-2 PM10025A Product Marking Information

Marking Package Definition

Product code : PM10025A

Package code : B

Y : Year code M : Month code D : Day code
NN: Serial Number

PM10025A TSSOP-28

BYMDNN

Copyright© PANJIT. All rights reserved. Rev.1.0 6
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4 Function Introduction

4.1 Block Diagram

A 32 Kbyte Flash memory is integrated for storing programs and data.

The ARM® Cortex®-M0, a 32-bit RISC processor, offers exceptional computational performance and enhanced
system responses to interrupts. The inclusion of the ARM® Cortex®-MO0 core ensures that the entire series is
compatible with all ARM tools and software.

Take PM10025PF series as an example:
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Figure 4-1 Note:
().

Copyright© PANJIT. All rights reserved.

Only packages with 48 pins offer LSE.

Figure 4-1 PM10025PF Block Diagram

Rev.1.0



PANKI metawells PM10025A

4.2 Memory Mapping Configuration

(OHA00, TREE 0x4800_17FF
Reserved
\ I 0x4800_0C00
Reserved ,y ; GPIOC AHB
s / 0x4800_0800
0x4800_0400 GPIO B
f GPIO A
0x4001_6000 / 0x4800_0000 )
0x4001_5C00 ORAMP R / 0x4003_03FF Svea N
oxa001_ssoo | PBEMCU / 0x4003_0000
Reserved
0x4001_5000 e OXFFFF_FFFF
0x4001_4C00 3
0x4001_4800 comp Reserved
APB2 Reserved
0x4001_4400 | OXE010_0000
0x4001_4000 MIE \ Cortex-M0 " 4
Interiorand eserve
Reserved B exterior peripherals
ox4001_3800| | 0xE000_0000 { AHB
TIVM2 OxDFFF_FFFF /
0x4001_3400 iy
Reserved
oxao01_sooo | Reserved
120 ‘o Feee
x4001_2800 Reserved RN | i 0x4002_2400 s
eripherals
0x4001_2400 UARTZ pere A i Reserved
oxdoo1_osoo | Reserved 0x4000_0000 0x4002_1400
- EXT1 Ox3FFF_FFFF LN S~ RCC
0x4001_0400 / y Reserved
0xa001. 0000 SYSCFG 0x4000_7FFF 4 SRAM X 0x4002_0400 OMIA
Reserved 0x2000_0000 g, s 0x4002_0000
0x4000_7400 OX1FFF_FFFF X kL
0x4000_7000 PWR / R, OX3FFF_FFFF
CODE Reserved
0x2000_1000
0x0000_0000 0x2000_OFFF
Reserved 4-Kbyte SRAM
,,,,,,,, 0x2000_0000
L Ox1FFF_FFFF
0x4000_3C00 / | Ox1FFF_FAOD Reserved
- 4 Ox1FFF_F9FF .
0x4000_3800 SPIL \ oxarFFFsoo | OPtion bytes
Ox1FFF F7FF
APB1<  oxa000_3400 | Reserved ' %
0x4000_3000 IWDG | Reserved
0x4000_2C00 WWDG ‘ L %x%ss%%_gﬂt;g
\ X )
0x4000_1800 Reserved 320yt
% Y e
0x4000_1400 UART1 ; i Flash
TIM6 ) lash area
0x4000_1000 s ; \ 0500 000
/ 1 X
0x4000_0C00 = = ; 2 ———
0x4000_0400 ESEIVE | 0x0001_0000
ADC ] \ Configured as Main
0x4000 0000 L —— 1 - A Flash or System
Memor y according
\ to Boot settings
"""" 0x0000_0000

Figure 4-2 PM10025PF Memory mapping
4.3 Memory
4.3.1 Flash
The series integrates a 32-Kbyte Flash memory for storing programs and data.
Through configuration of the Flash controller, remapping of interrupt vectors can be achieved within 32-Kbyte.
4.3.2 SRAM Integrated

The series features a 4-Kbyte SRAM, supports words, half-words, and bytes, with CPU access at zero wait states,
accommodating a broad range of application.

4.4 Power Supply Schemes

Vpp =2.2 ~ 5.5V: External power supply (excluding Vsar), Voo pin provide power to the chip's digital circuitry, I/O
pins, and internal voltage regulator.

Vopa = 2.2 ~5.5V: Vppa pin provides power to the analog circuitry, including the ADC, voltage comparators, and
operational amplifiers.

Note:

Vpp and Vppa are connected internally.

Copyright© PANJIT. All rights reserved. Rev.1.0 8
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4.5 Power Supply Monitor

The MCUs feature POR/PDR/BOR circuitry. The MCU operates normally when the supply voltage reaches 2.2 V. If
Vpo/Vppa falls below the Veor/Veor threshold, the MCU automatically resets without external circuits. During power-
on, BOR ensures the MCU remains in reset until the supply voltage meets the Veor threshold. With BOR disabled,
POR/PDR monitors the power supply.

4.6 Low-Power Mode
The series supports sleep and stop mode.

* Sleep Mode: Only the CPU stops operating, while all peripherals continue functioning. The CPU can be waken up
when an interrupt or event occurs.

¢ Stop Mode: Enables the MCUs to achieve their lowest power consumption, preserving SRAM and register contents.
In Stop Mode, all core domain clocks, including the PLL, HSI oscillator, and HSE oscillator, are disabled. The MCU can
be awakened from Stop Mode by any EXTI (Extended Interrupt/Event Controller) line. EXTI sources can include any of
the 16 external I/O pins. Additionally, I2C can revive the MCU from Stop Mode upon data reception.

4.7 Reset
4.7.1 System Reset

The system reset clears all registers except for the reset flags in the RCC_CSR control/status register. The source
of the reset can be determined by examining the reset status flags in the RCC_CSR register.

VDD

e

Power Reset
filter System Reset

] |<7 Option byte loader reset
—— WWDG Reset

oo || | — o

e Software Reset

L ow power management reset

External
Reset I:

NRST

J

0 ——GPIOPC7 Function

NRST_IOEN[15:0]

Figure 4-3 Reset Signal
A system reset can be triggered by any of these events:

B External reset due to a low level on the NRST pin

Option byte loading (OBL) reset

Window watchdog (WWDG) timeout

Independent watchdog (IWDG) timeout

Power reset, including POR (Power-On Reset), PDR (Power-Down Reset), and BOR (Brown-Out Reset).

Software reset (SW reset), which requires setting the SYSRESETREQ bit in the Cortex®-M0 Application
Interrupt and Reset Control Register to 1

B Low-power management reset
Apart from the power reset, the triggers for all other resets ultimately affect the NRST pin, which maintains a low
level during these resets. The reset entry vector is consistently located at address 0x00000004. Internal reset
signals, excluding the power reset, are output through the NRST pin. A pulse generator ensures a minimum reset
Copyright© PANJIT. All rights reserved. Rev.1.0 9
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pulse duration of 40 us for each internal reset source. When the NRST pin is externally pulled low, generating an
external reset, a reset pulse is produced.

4.7.2 Power Reset

A power reset can be triggered by any of these events:

B Power-on reset (POR)/Power-down reset (PDR)

B Brown-out reset (BOR)
The series’ MCUs are equipped with POR (Power-On Reset) and PDR (Power-Down Reset) circuitry. This circuitry
remains active to ensure proper system operation when the power supply exceeds 2.2 V. If Vpp falls below the
POR/PDR threshold, the MCU automatically resets without needing an external circuit.

The series also incorporates a brown-out reset (BOR) feature, which is disabled by default. In this state, the power
supply is monitored by POR/PDR. BOR can be enabled or disabled through the configuration of the option byte.

4.8 Clock and Clock Tree
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Figure 4-4 Clock Tree

Note: Only LQFP48 and QFN48 packaging supports LSE.

As shown in the figure above, HSI48 and ADCCLK are derived from the same 48 MHz internal oscillator.
Consequently, disabling one of these clocks does not lead to a reduction in power consumption when the other is in
use.

Upon startup, the MCUs utilize SYSCLK as the CPU clock, sourced from an internal oscillator operating at 48 MHz.
The default system clock, HSI, is a division of this 48 MHz clock and is automatically selected when the MCU
powers on. Both HSI and HSE can serve as inputs for the phase-locked loop (PLL) pre-scaler, allowing the
configuration of various system clock frequencies using HSI/HSE in conjunction with the PLL.

The series offers a range of clock sources for the system clock, providing customers with convenient, flexible, and
diverse operating modes. The available options for the system clock include:

® High-speed external clock (HSE): 4~32MHz
B Low-speed external clock ( LSE): 32.768kHz
B High-speed internal clock (HIS): 8/12/48MHz
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B Low-speed internal clock (LSI) : 40kHz
B PLL clock: 48MHz (Maximum)
B GPIO external input clock: 5~30MHz

The clock frequencies of the AHB bus and APB domain can be configured through several frequency dividers. The
maximum clock frequency of the AHB bus can reach up to 48MHz. The maximum clock frequency of the APB
domain can also reach up to 48MHz.

The Clock Security System (CSS) monitors failures in the HSE (High Speed External) and LSE (Low Speed
External) oscillators. Upon detecting a failure, the system automatically switches to an alternative clock source to
maintain operational continuity.

4.9 GPIO

Each GPIO pin can be configured via software as an output pin (either push-pull or open-drain), an input pin
(floating, with pull-up, or pull-down), or assigned to a peripheral's alternate function. Many GPIO pins support both
digital and analog alternate functions. All GPIOs are capable of handling high currents. The configuration of /O
alternate functions can be locked through a specific operation to prevent unintended writes to the I/O registers.

4.10 SYSCFG
The MCU of this series features a set of system configuration registers that enable various functions, including:

Enabling or disabling Fast Mode Plus for 12C on selected I/O ports
Remapping memory areas

Managing external interrupts linked to the GPIOs

Controlling the remapping of LSI, HSI, and LSE signals to TIM3_CH4

Overseeing the switch to direct some internal analog signal outputs to 1/0s

B Configuring the internal voltage divider (8-bit DAC)
4.11 Boot Mode

Upon system startup, the boot pin is used to select one of the following boot modes:

B Boot from Flash memory
B Boot from system memory
The bootloader, stored in the system memory, can reprogram the Flash through the UART1 (PC8/PC9) interface.

4.12 DMA

The Direct Memory Access (DMA) controller facilitates high-speed data transfers between peripherals and memory,
as well as memory-to-memory transfers. By operating without CPU intervention, DMA efficiently moves data to its
destination, conserving CPU resources for other tasks.

The series incorporates a DMA controller designed to manage access requests from multiple peripherals. This
controller includes an arbiter to prioritize different DMA requests.

B DMA has five configurable, independent channels.
B Each channel is connected to dedicated hardware and can be triggered by either hardware or software.
B Support for circular buffer management.
B Compatibility with TIM1/2/3, SPI1, UART1/2, 12C1, and ADC for generating DMA requests.
4.13 Interrupts and Events

4.13.1 NVIC

The PM10025 series embeds a nested vectored interrupt controller able to handle up to 22 maskable interrupts
(not including the 16 interrupt line of Cortex®-MO0) and four priority levels. This module provides flexible interrupt
management capabilities with minimal interrupt latency.

B Closely coupled NVIC gives low latency interrupt processing

B Interrupt entry vector table address passed directly to the core
Copyright© PANJIT. All rights reserved. Rev.1.0 11
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Allows early processing of interrupts

Processing of late arriving higher priority interrupts

Support for tail-chaining

Processor state automatically saved

B Interrupt entry restored on interrupt exit with no instruction overhead

4.13.2 EXTI

The Extended Interrupt/Event Controller (EXTI) in the series manages asynchronous interrupts and events. It
routes event requests to the CPU, interrupt requests to the interrupt controller, and wakeup requests to the power
supply management module.

EXTl is divided into two types: edge-configurable and edge-fixed. In the edge-fixed EXT]I, only the rising edge
serves as the trigger. This type of EXTI operates solely in Stop mode, primarily to awaken the core from this mode.

Up to 22 interrupt/event requests

m 22 configurable EXTI lines
* The trigger edge (rising or falling) is configurable.
* Each line has a dedicated interrupt status bit flag.

* Interrupts and events can be manually triggered via software.
m 1 fixed EXTI line
Independent triggering and masking of each interrupt/event line.

Capability to detect external signals with pulse widths shorter than the APB2 clock period.
4.14 Independent watchdog (IWDG)

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

The IWDG (Independent Watchdog) can be configured to operate in window mode by setting the IWDG_WINR
register.

4.15 System Window Watchdog(WWDG)

The System Window Watchdog (WWDG) is based on a 7-bit down counter, which can be configured as free-
running. It's primarily used as a watchdog to reset the device in case of malfunctions. The WWDG is clocked by the
APB clock (PCLK), not the main clock. It features an early warning interrupt capability, and its counter can be
frozen in debug mode.

4.16 Timer

The series include up to one advanced timer, two general-purpose timers, and one basic timer. The following table
provides a description of the features of these timers.

Table 4-1 Timer Description

. Counter Counter | Prescaler | DMA | Break | CaPture/ Complementary
Type UTEEr Resolution Type Factor R t | Input GETRELE Outputs
M EGHES Channels
Advanced timer TIM1 | 16-bit Up, down, | 4 ges35 | ves | Yes 3 3
up/down
General- purpose timer | TIM2 32-bit Up, down, 1 4 _gssag Yes No 4 No
up/down
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Tvpe Timer | _Counter Counter | Prescaler | DMA [ Break g:::‘tu::é Complementary
yp Resolution Type Factor Request | Input P Outputs
Channels
TIM3 | 16-bit Lij%/ggv"\‘/’:' 1~65536 |  Yes No 4 No
Basic timer TIM6 16-bit Up 1~65536 No No No No

4.16.1 Advanced Timer

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

Input capture
Output compare
PWM generation (edge or center-aligned modes)

One-pulse mode output

B The three channels have complementary PWM outputs with programmable inserted dead-zone.
If TIM1 is configured as a 16-bit timer, it has the same functions as a basic timer. If TIM1 is configured as a 16-bit
PWM generator, it has full modulation capability (0—100%). Many functions of TIM1 are the same as those of
general-purpose timers. Therefore, the advanced timer can work together with general-purpose timers through the
Timer Link feature for synchronization or event chaining.

The advanced timer provides the update event shifting function and simple data migration function which can be
adopted in motor control.

In debug mode, the counter can be frozen
4.16.2 General-purpose Timer

The series integrates 2 general-purpose timer

® TIM2 and TIM3
TIM2 employs a 32-bit auto-reload up/down counter and a 16-bit prescaler, while TIM3 utilizes a 16-bit auto-reload
up/down counter with a matching 16-bit prescaler. Both TIM2 and TIM3 feature four independent channels, each
serving various purposes, including input capture, output comparison, PWM output, and one-pulse mode output.

TIM2 and TIM3 integrate with advanced timer TIM1 through the Timer Link feature, facilitating synchronization and
event chaining. They possess the capability to independently generate DMA requests, process quadrature
(incremental) encoder signals, and handle digital outputs from one to three hall-effect sensors. In debug mode, the
counter's operation can be frozen.

4.16.3 Basic Timer

The series integrates a basic timer TIM6.

TIM6 is based on a 16-bit auto-reload upcounter and a 16-bit prescaler. In debug mode, the counter can be frozen.
4.16.4 System Tick Timer

The System Tick timer serves as a dedicated component within the operating system, designed as a standard
down counter and designed with the following key features:

A 24-bit down counter
The ability to auto-reload
Generation of a maskable interrupt when the counter reaches the value of 0

A programmable clock source
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4.17 ADC

The 12-bit analog to digital converter has up to 10 external channels and 6 internal channels. The ADC offers
versatile operation modes, including single, continuous, scan, or discontinuous conversions. Key features include:
12-bit Resolution

Support for a maximum ADC clock frequency of 24 MHz and a maximum ADC conversion frequency of 1
MSPS

Two independent sample and hold units connected to the 14 analog input channels

Compatibility with the DMA controller for efficient data transfer
A flexible queue configuration with four independent regular queues and a test queue

Queue operating modes, including single-sample and hold, dual-sample and hold, single-sample and hold
scan, and BK modes

B A versatile arbitration mechanism, allowing priorities from 0 to 3 for each queue, with a higher number
indicating a higher priority

Independent registers for each channel to store the conversion results

The ability to redirect the conversion request of a channel to another channel, facilitating testing and saving
conversion results to different registers

A data window comparison function that allows comparison of ADC conversion results with preset values
Data averaging functionality for data pre-processing

Support for trigger latency configuration, ensuring that ADC conversions start after a specified latency from
the generation of a trigger signal

B The ability to connect events generated by advanced timer (TIM1) and general-purpose timers (TIM2/TIM3) to
the ADC start trigger, enabling A/D conversions to be triggered by these timers internally

4.17.1 Internal Reference Voltage

The internal reference voltage, VREFINT, serves as a reliable and stable voltage output, functioning as a bandgap
voltage reference specifically designed for the ADC.

4.18 COMP

The series is integrated with four built-in voltage comparators (COMPs): COMP1, COMP2, COMP3, and COMP4.
The four comparators can be used independently or used with timers:

The functions of the four comparators are:

B To wake up the MCU from low-power modes after being triggered by the analog signal.
B For analog signal conditioning.
B  Together with the timer PWM output to form the cycle-by-cycle current control loop

4.19 OPAMP

The microcontroller incorporates three operational amplifiers (OPAMPSs) capable of operating in Standalone,
Follower, and PGA (Programmable Gain Amplifier) modes.

The outputs of these OPAMPs can be directed to external pins, internally connected to the inverting input node, or
synchronized with the internal ADC for sampling purposes.

4.20 DVSQ

The features of the division and square root (DVSQ) calculation unit are listed below.

B Support 32-bit signed integer division (SDIV), unsigned integer division (UDIV), as well as root calculation.
¢ Either division or root calculation can be supported at a given time.
* In the case of 32-bit SDIV and UDIV, it updates the corresponding registers with the quotient and remainder.

* The MOD operation is supported in division

B High-precision root calculation can be opted for in the case of unsigned integer root calculations, with the
option being available through software control.

B With a streamlined design, each clock period allows for a 2-bit calculation to be completed.
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B The calculation time is variable and depends on the specific data being processed.

B The unit provides support for divide-by-zero interrupts and overflow interrupts, enhancing overall robustness
and reliability.

4.21 12C Bus

The series features an I2C bus interface that supports both multimaster and slave modes. It operates at various
speeds, including standard mode (up to 100 kHz), fast mode (up to 400 kHz), and fast mode plus (up to 1 MHz).

The I2C interface provides hardware support for SMBus 2.0 and PMBus 1.1, featuring capabilities like ARP, host
notify protocol, hardware CRC (PEC) generation and verification, timeout verification, and ALERT protocol
management.

The I2C interface operates independently of the CPU clock domain, enabling it to wake up the MCU from Stop
mode when a matching address is detected, enhancing power efficiency and responsiveness.

Table 4-2 12C Feature

12C Features 12C1
Master/Slave mode Supported
Multimaster mode Supported
Standard/Fast/Fast mode plus Supported
7-bit/10-bit addressing mode Supported
General call Supported
Event management Supported
Clock stretching Supported
Software reset Supported
DMA transmission Supported
Analog and digital filter Supported
SMBus2.0 Supported
PMBus1.1 Supported
Independent clock Supported
Wakeup from Stop mode Supported

4.22 Universal synchronous/asynchronous/receiver/transmitter(UART)

The MCU includes two UARTs (UART1 and UART?2) capable of high-speed communication, with a maximum baud
rate of up to 6 Mbit/s. These UARTSs offer hardware management for RS485 DE signals, support multiprocessor
communication mode, and facilitate single-wire half-duplex communication. Furthermore, they are compatible with
DMA controller usage for efficient data transfer.

Table 4-3 UART Feature

UART Modes/ Features UART1/UART2
Data word length 7/8/9-bit
DMA transmission Supported
Multiprocessor communication Supported
Single-wire half-duplex communication Supported
RS232 hardware flow control No supported
RS485 driver enable Supported
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4.23 Serial peripheral interface(SPI)

Each MCU is equipped with a single Serial Peripheral Interface (SPI). This SPI interface is versatile, supporting
both full-duplex and half-duplex communication modes, and it can operate as either a master or a slave
device.Additionally, the SPI interface features a 3-bit prescaler that allows for the generation of eight different
master mode frequencies. Each data frame within the communication can be configured to be 4 to 16 bits in length,
offering flexibility in data transmission.

Table 4-4 SPI Feature

SPI Features SPI1
Hardware CRC calculation Supported
RX/TX FIFO Supported
NSS pulse mode Supported
Tl mode Supported
DMA transmission Supported

4.24 RTC

The Real-Time Clock (RTC) in the series comprises continuously running counters and provides clock functionality
through software. Additionally, it offers alarm and seconds interrupts, serving as potential wakeup sources in Stop
mode.

The RTC can be clocked using three sources: HSE/32, LSE, or LSI. It features a 32-bit programmable counter that
works in conjunction with the alarm register, enabling long-term measurements and alarm event generation. The
RTC also includes a 20-bit prescaler responsible for generating the time base clock. When the RTC is clocked by
the 32.768 kHz crystal oscillator (LSE) and the prescaler register is set to Ox7FFF, it generates a 1-second time
base.

4.25 96-bit UID

The 96-bit Unique Identifier (UID) serves as an exclusive reference number for each MCU and is inherently
unalterable. The UID can be accessed in various formats, including bytes (8 bits), half-words (16 bits), or words (32
bits), making it adaptable for diverse applications. Here are some potential uses for the 96-bit UID:
m  Serial Number: It can function as a unique serial number, suitable for applications like USB string serial
numbers or other terminal-based functionalities.

B Security Key: The UID can be employed as a security key. When programming the Flash memory, combining
the UID with software encryption and decryption algorithms enhances the security of the code stored in the
Flash memory.

B Boot Process Activation: The UID can play a role in initiating the boot process of security mechanisms,
contributing to enhanced security protocols and processes.

4.26 DBG
The integrated SWJ-DP in ARM allows for serial line SWDIO/SWCLK debugging interface.
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5 Electrical Characteristics

5.1 Absolute Maximum Values

Stress test values represent the absolute maximum limits for short durations. Important guidelines include:
Warning:
e Avoid operating the device at or above these maximum values.

e Exceeding these limits, as detailed in Tables 5-1 to 5-3, could permanently damage the device.

e Prolonged operation near these maximum values may reduce the device's reliability.
5.1.1 Limit Voltage Characteristics

Table 5-1 Limit Voltage Characteristics

Symbol Description Min Max Unit
S ctuing VDDA and VD) ,
ViN Input voltage on pins -0.3 5.5
[Vssx — Vss| Variation between different ground pins - 50 mV
5.1.2 Limit Current Characteristics
Table 5-2 Limit Current Characteristics
Symbol Description Max Unit
lvop Total current into VDD/VDDA (source)(" 105
lvss Total current from VSS (sink)™ 105
Output current sunk by any I/O and control pin 60
lo mA
Output current sourced by any 1/0 and control pin 60
Iingeiny @ Injected current on pins® -5/+0
ZlinyPIN) Total injected current (all I/Os and control pins)® -25/+0

(1).  All power (Vop, Vooa) and ground (Vss, Vssa) pins must continuously connect to the external power supply within the specified range.

(2). Negative current injection affects the device's analog performance.

(3). Anpositive injected current occurs when VIN exceeds VDD, and a negative one when VIN falls below VSS. Injected currents must stay
within allowed limits.

(4). For multiple I/Os undergoing current injection, the maximum total IINJ (PIN) equals the combined absolute instant values of both positive
and negative injected currents.

5.1.3 Limit Temperature Characteristics

Table 5- 3 Limit Temperature Characteristics

Symbol Description Min Max Unit
Tste Storage Temperature Range -55 130 °C
T Maximum Junction 55 130 °c
Temperature
Copyright© PANJIT. All rights reserved. Rev.1.0
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5.2 Operating Parameters
5.2.1 Recommended Operating Conditions
Table 5-4 Running Condition
Symbol Description Min Max Unit
fucLk Internal AHB clock frequency - 48
fecLk1 Internal APB1 clock frequency - 48 MHz
fecLk2 Internal APB2 clock frequency - 48
Vbb Standard operating voltage 2.2 5.5 Vv
Vrerp (! Analog operating voltage 2.2 55 \%
T Operating temperature -40 105 °C
(1).  Vrserp can be lower than Vop, For instance, Vop=4.2V, Vrerp=3.3V; Vpp=3.3V, Vgrerr=2.5V.
5.2.2 BOR Characteristics
Table 5-5 BOR Characteristics
Symbol Parameter Level Minimum | Typical Maximum Unit
VBoro 2.34 242 2.46
VBoR1 2.75 2.83 2.91
VBor2 3.24 3.29 3.35
BOR detection level selection VBoRr3 3.66 3.72 3.81
(VDD rising edge)
(-40°C to 105°C) Veora 4.07 4.15 4.26
VBoRs 4.45 4.58 4.71
Veors 4.87 4.97 5.29
VBor? 5.25 5.44 5.58
Vaor(" \Y
VBoRo 2.11 2.24 2.31
VBoR1 2.55 2.63 2.68
VBor2 2.91 3.05 3.09
BOR detection level selection VBoRr3 3.32 3.44 3.51
(VDD falling edge)
(-40°C to 105°C) Veora 3.68 3.83 3.91
VBoRs 411 4.23 4.33
VBoRs 4.51 4.61 4.71
VBor? 4.79 5.02 5.12
VBORnhyst BOR Hysteresis - 150 - 400 mV
torrsT® Time for BQR to take effect after ) ) 10 ) us
reaching the threshold
(1).  Only Voo is monitored for BOR
(2). The values are guaranteed with design.
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5.2.3 POR/PDR Characteristics
Table 5-6 POR/PDR Characteristic
Symbol Parameter Condition Minimum Typical Maximum Unit
POR/PDR Falling edge 1.67 1.92 2.16 \Y,
Veoripor (!
threshold Rising edge 1.85 2.08 2.35 v
VPDRhyst PDR hysteresis - 140 160 170 mV
trsTTEMPO @) Reset duration - - 2 - ms
(1). Only Voo is monitored for PDR and POR.
(2). The values are guaranteed with design.
5.2.4 Internal Reference Voltage
Table 5-7 Internal Reference Voltage
Symbol Parameter Condition Minimum Typical Maximum Unit
Internal
VRerIT reference -40 ~ 105°C - 0.8 - v
voltage
5.2.5 Operating Current Characteristics
Table 5-8 Operating Current Characteristics
VDD=5V
Symbol Mode Condition Unit
-40°C 25°C 105°C
SYSCLK =48 MHz;
LSl enabled., other .perllphe:rals disabled; 735 763 789 mA
All'I/Os configured in high impedance;
Two wait states to access Flash.
SYSCLK = 8 MHz;
LSI enabled, other peripherals disabled;
| Run mode . .
! Al I/Os configured in high impedance; 19 2 3.7 mA
Zero wait states to access Flash.
SYSCLK= 40kHz;
All 1/Os configured in high impedance; 0.531 0.656 0.687 mA
LSI enabled, other peripherals disabled;
Zero wait states to access Flash.
SYSCLK =48 MHz;
AHB/APB enabled;
Core clock disabled, all peripherals
Isteep Sleep mode 1 disabled: 4.48 4.68 5.21 mA
All'I/Os configured in high impedance;
RAM and peripheral data retained.
SYSCLK =8 MHz;
AHB/APB enabled;
Isleep2 Sleep mode 2 | Core clock disabled, all peripherals 1.59 1.67 1.81 mA
disabled;
All I/Os configured in high impedance;
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Symbol Mode Condition VDD=5V Unit
RAM and peripheral data retained.
Wakeup time - 1.63 - us
SYSCLK =40 kHz;
AHB/APB enabled:;
((j:i(;;ilec;lf)ck disabled, all peripherals 753 808 938 uA
Isieeps Sleep mode 3 o o
All'I/Os configured in high impedance;
RAM and peripheral data retained.
Wakeup time - 83 - us
All clocks stopped, HSI oscillator and HSE
oscillator disabled, LS| oscillator enabled,
all peripherals disabled;
Stop mode LDO operatllng in n(.)rmfal p9wer mode; 300.5 353.2 487.8 MA
Istop mode All 1/Os configured in high impedance;
Backup registers retained; CPU, RAM, and
peripheral data retained.
Wakeup time - 6.25 - us
All clocks stopped, HSI oscillator and HSE
oscillator disabled, LS| oscillator enabled,
all peripherals disabled;
LDO operating in low-power mode, all
| LowPower | peripherals disabled; 5.9 8.83 94.3 HA
LPstop Stop mode | All I/Os configured in high impedance;
Backup registers retained; CPU, RAM, and
peripheral data retained.
Wakeup time - 57 - us

5.2.6 HSE Clock Characteristics
Table 5-9 Clock Characteristics

Symbol Parameter Condition Minimum Typical Maximum Unit

fosc_in Oscillator frequency - 4 - 32 MHz
Re) Feedback resistor - - 1.1 - MQ
Tsto Hsg, @ Oscillator startup time Vss< Vin< Vob - 07 1.8 ms

Recommended load
capacitance minus
c equivalent serial resistance - 12 - pF

of the crystal oscillator (RS)

HSE oscillator power Normal operation:

(1)
oo (s, consumption Vop=3.3V, CL=12pF

- 400 - LA

(1). The values are guaranteed with design;

(2). Tsw sk refers to the time from HSE startup to the time when it outputs stable frequency signals.

An HSE negative feedback circuit supplied with a crystal resonator in integrated. The following oscillator circuit
outside the chip is recommended:
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Figure 5-1 HSE Oscillator Circuit

Alternatively, it can be clocked from the OSC_IN pin. The following table lists the requirements for this clock signal:

Table 5-10 External Clock Input Features

Symbol Parameter Condition Minimum | Typical | Maximum Unit
fusE_ext External clock source frequency - 4 - 32 MHz
DuCy nsg, ¥ Duty cycle - 45 - 55 %
(1). The values are guaranteed with design;
5.2.7 LSE Clock Characteristics
Table 5-11 LSE Clock Characteristics (fLSE=32.768 kHz)
Symbol Parameter Condition Minimum Typical Maximum Unit
Re() Feedback resistor - - 10 - MQ
Tsto Lsg, @ Oscillator startup time Vss< Vin< Vop - 2000 - ms
Recommended load
capacitance minus
c equivalent serial - - 12 - pF
resistance
of the crystal oscillator
LSE oscillator power Normal operating conditions:
Ioo wsg, consumption Vpp = 3.3V with CL = 12pF - 700 - nA

(AGC disabled).

(1). The values are guaranteed with design;

(2). Tsw sk refers to the time from HSE startup to the time when it outputs stable frequency signals.

An LSE (Low-Speed External) negative feedback circuit is integrated paired with a crystal resonator. It is

recommended to use a specific external oscillator circuit with this chip:
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It can also be clocked from the OSC32_IN pin. The following table lists the requirements for this clock signal.

fLSE

Gus 0SC32_IN z
|1 g |
e Lt

32. 768kHz
10MQ Crystal

Oscillator Bias

wf] S

I I i}
o T 0SG32_0UT

Figure 5-2 LSE negative feedback circuit

Table 5-12 Characteristics of the input LSE clock!("

Symbol Parameter Condition Minimum | Typical | Maximum Unit
fLSE_ext External clock source frequency - - 32.768 - kHz
DuCy sk, Duty cycle - 45 - 55 %
(1). The values are guaranteed with design.
5.2.8 HIS Clock Characteristics
Table 5-13 HSI Clock Characteristics
Symbol Parameter Condition Minimum Typical Maximum Unit
fus(M External clock ) ) 48 ) MHz
source frequency
DuCy si, (W Duty cycle - 45 50 55 %
RCC_CR register calibration 1 i 1
completed by the user
ACC s, Oscillator accuracy %
Factory calibration:
Ta =—40°C to +105°C 13 i 1.0
ill
Tsto (HSI) Q) Osci atc,)r Startup VSS < V|N < VDD - 8 11 VS
time
) Oscillator power _
lob s, ) 48 MHz, Vpp =5V - 115 145 MA
consumption
(1). The values are guaranteed with design.
5.2.9 LSI Clock Characteristic
Table 5-14 LSI Clock Characteristics
Symbol Parameter Condition Minimum Typical Maximum Unit
fLsi Frequency - - 40 - kHz
Tsu sy, Oscillator startup time Vss < Vin < Vob - 50 150 us
Ioo s, @ Oscillator p9wer i i 250 i nA
consumption
(1). The values are guaranteed with design.
Rev.1.0 22
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5.2.10 PLL Characteristics
Table 5-15 PLL Characteristics (")
Symbol Parameter Minimum Typical Maximum Unit
Input clock frequency 2 - 48 MHz
feLL N
Input clock duty cycle 45 50 55 %
feLL_out Output clock frequency 6 - 48 MHz
tLock PLL lock time - 60 150 us
(1). The values are guaranteed with design.
5.2.11 Flash Memory Characteristics
Table 5-16 Flash Memory Characteristics
Symbol Parameter Minimum Typical Maximum Unit
One-word
Teros programming time 62 62 102 HS
Page erase time 100 100 200 ms
Terase
Mass erase time 100 100 200 ms
One-word
looproG programming current ) ) 8 mA
Page/Mass erase
IobErASE current - - 9 mA
Supply current@25
looreaD MHz (read mode) ) 3 mA
Nenp Erasure endurance 100 - - kcycles
treT Data retention 10 - - year
5.2.12 10 Pin Input Characteristics
Table 5-17 10 pin input characteristics
Symbol Parameter Condition Minimum Typical Maximum Unit
Input high level .
ViH voltage Vpp=3.3V 0.65*Vpp - - \%
Input low level .
Vi voltage Vpp=3.3V - - 0.2*Vop \%
Input high level .
ViHnys voltage Vpp=3.3V 0.65*Vop - - Vv
Input low level _ .
ViLhys voltage Vpp=3.3V - - 0.2*Vop \%
Schmitt trigger ~ .
Vhys voltage hysteresis Vpp=3.3V - - 0.2*Vpop mV
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Symbol Parameter Condition Minimum Typical Maximum Unit
Vpp=3.3V; 0<V]n<3.3V - 5 - nA
likg Input leakage current
Vop=3.3V; Vin=5V - 5 - nA
Rpu Pull-up resistor ViN=Vss - 33 - kQ
Rep Pull-down resistor Vin=Vbp - 33 - kQ
Cio" I/O pin capacitance - - - 10 pF
(1). The values are guaranteed with design.
5.2.13 10 Pin Output Characteristics
Table 5-18 10 Pin Output Characteristics
S‘g}‘b Parameter Condition Minimum Typical Maximum Unit
Vo Output high level voltage 2.4V <Vpp<s55V 0.8*Vop - - Vv
VoL Output low level voltage 24V <Vpps55V - - 0.2* Vop \%

5.2.14 NRST Pin Characteristics

The NRST pin is internally integrated with a pull-up resistor. It can be either left floating (no external components
required) or connected to an external RC circuit.

Table 5-19 NRST Pin Characteristics

Symbol Parameter Minimum Typical Maximum Unit
T Low level values are ) ) 80 ns
Noise disregarded
5.2.15 TIM Timer Characteristics
Table 5-20 TIM1 Characteristics (1)
Symbol Condition Minimum Maximum Unit
Fexr Frequency of the timer's external clock on CH1 to CH3 - frimxcLr/2 MHz
(1). The values are guaranteed with design , frimxcLk = 48MHz.
Table 5-21 TIM2/3 Characteristics (")
Symbol Condition Minimum Maximum Unit
Fexr Frequency of the timer's external clock on CH1 to CH4 - frimxcLr/2 MHz
(1). The values are guaranteed with design , frimxcLk = 48MHz.
5.2.16 ADC Characteristics
Table 5-22 ADC Characteristics
Program Parameter Condition Minimum Typical Maximum Unit
Analog power suppl
Voo 9 power Suppy . 2.0 5 5.5 v
voltage when ADC is
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Program Parameter Condition Minimum Typical Maximum Unit
enabled
Positive reference
VReFpP voltage - 2.0 5 5.5 \Y
Negative reference
VREFN voltage - 0 0 0 Vv
fapc ADC clock frequency - 0.3 12 24 MHz
fsM Sampling frequency fanc = 12MHz - 0.857 - MHz
I External trigger : 12 MH - - 705 kHz
TRIG ADC = z
frequency 17 i i Cycles
VaiN Conversion voltage range - VRern - Vrerp \
External input
Ran ™ . Refer to Table 5-25 for details kQ
impedance
Reoe (1) Sampling switch ) Q
ADC resistance i ) )
" Sample and hold
Caoc capacitance ) ) 5 ) PF
Jitters triggered by ADC
JitterADC . - - 1 - Cycles
conversions
ts™M Sampling time fanc = 12MHz 1.5 - 239.5 Cycles
) 0 Total conversion time fanc = 12MHz; 14 052 Cvel
. . N - cles
oo (including sampling time) | 12-bit resolution y

(1). The values are guaranteed with design

(2). The value is measured based on the ADC clock. The register access latency is not taken into account.

The calculation formula of the maximum input impedance Ra:

The value of N (resolution) is 12

Ts

Ran < -R
AN fapc X Capc * IN(2V*2) AoC

The allowable error can be lower than 1/4 least significant bit (LSB)

Table 5-23 Maximum input impedance values (fADC =12 MHz)

Sampling Cycle Ts (Cycles) Sampling Times (us) Maximum Input Impedance (kQ)

1.5 0.125 0.577
7.5 1.6 10.8
13.5 1.125 211

28.5 2.375 46.9
415 3.458 69.3
55.5 4.625 93.3
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Sampling Cycle Ts (Cycles)

Sampling Times (ps)

Maximum Input Impedance (kQ)

71.5 5.958 120.8
239.5 19.958 409.5
Table 5-24 ADC Accuracy
Symbol Parameter Test Condition Typical Maximum Unit
ET Total unadjusted error""’ - 13
EO Offset error” - 3
EG . @) Vop=VRerp=5V, 5 LsB
Gain error fane = 12 MHz. -
ED Differential linearity error'” - 2
EL Integral linearity error® - 3

(1). Total unadjusted error refers to the maximum deviation from the actual to the ideal transfer curve.

(2). Offset error is the difference between the first actual and the first ideal conversion.

(3). Gain error indicates the deviation between the last ideal conversion and the last actual conversion.

(4). Differential linearity error is the maximum deviation of the actual step from the ideal step.

(5). Integral linearity error represents the maximum deviation between any actual transition and the endpoint correlation line.

Note:

e To maintain ADC accuracy, avoid negative current injection on standard analog pins, as it significantly
impairs conversion accuracy on other pins. Using a Schottky diode (pin to ground) on these pins is

advisable.

e Enhanced ADC performance is achievable within specific VDDA, frequency, and temperature ranges.

e The data presented are based on characterization, not production testing.
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(1) Actual transfer
characteristic
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4095

4094

4093
curve

7 (2) ldeal

curve
(3) Actual
transiti

N W M~ O O

on start/

end thresholds

>
L

Vssa 1 2 3 4 5 6 7 4093 4094 4095 4096 Vooa

Figure 5-3 ADC Accuracy Characteristics

Voo

L Sample and Hold ADC
Rain C
. Rapct) 12-bit
—

AlNx
i onverter
J_ FOE |
Cparasitic
() T
L I = =

1

Figure 5-4 ADC

(1). For RADC and CADC ADC characteristics, refer toTable 5-24.

Chparasitic, combining PCB and pad capacitance, affects conversion accuracy. Higher Cparasitic values necessitate lower

fADC.

For ADC sampling PCB design, follow Figure 6- 1 for power supply decoupling. Use ceramic 10 nF capacitors near
the chip to ensure ADC conversion accuracy.

5.2.17 DAC Voltage Divider Characteristics

Table 5-25 DAC Voltage Divider Characteristics

Program Parameter Condition Minimum Typical Maximum Unit
Analog power supply
Vop voltage - 5 55 v
when DAC is enabled
Ro Output impedance DAC buffer enabled - 7 - kQ
loutt" Output current DAC buffer enabled - - 2 mA
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(1). The values are guaranteed with design.
5.2.18 Voltage Comparator (COMP) Characteristics
Table 5-26 COMP Characteristics
Program Parameter Condition Minimum Typical Maximum Unit
Voo Analog power supply ) 29 5 55 v
voltage
Input common mode
VCOI’TI V0|tage = 02 = 53 V
Low-power 40
Input differential mode (low-speed) mode
Vit mV
voltage .
High-power 105
(high-speed) mode '
Level 1 - 0 -
Vhy Hysteresis voltage Level 2 - 10 - mV
Level 3 - 20 -
Low-power
Operating current (low-speed) mode 1.405 2.81 3.74
lop (VDD = 5V, static HA
ower consumption High-
P ption) _rign-power 2222 38.55 42.42
(high-speed) mode
High-power
(high-speed) mode 28.67 42.81 79
Rising edge
Low-power
(low-speed) mode 142.3 287.4 753.4
Rising edge
Tay® Output delay (no geds ns
Y hysteresis) High-power
(high-speed) mode 30.62 57.8 72.13
Falling edge
Low-power
(low-speed) mode 206.5 597.2 849.8
Falling edge
(1). The values are guaranteed with design.
5.2.19 Operational amplifier (OPAMP) characteristics
Table 5-27 OPAMP Characteristics
Program Parameter Condition Minimum Typical Maximum Unit
Analog power
Voo supply - 27 5 5.5 \%
voltage
Vour Output voltage - 0.2 - Vopa-0.2 \%
CMIR Input common ) 0 ) 55 v
mode
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Program Parameter Condition Minimum Typical Maximum Unit
voltage
Ipias?® Input bias current - 0.8 1 1.2 MA
lioad Output current R.=100Q, Vpp=5V - 6 - mA
lq Operating current Static mode - - 1100 MA
[ Leakage current OPAMP disabled - 2.00 170.00 nA
Before calibration - +15 - mV
Vos Input bias voltage
After calibration - +2.5 - mV
Common mode
CMRR® rejection - 51 - 145 dB
ratio
Power supply
PSRR® rejection - 41 70 109.4 dB
ratio
UGF Unity-gain bandwidth - - 6 6.4 MHz
(5%-95%) rising 5.213 6.251 8.061
SR Slew rate Vius
(5%-95%) falling 5.278 6.571 8.679
® Phase margin - 47.09 70.93 84.58 Deg
Level 1 - 1 -
Level 2 - 2 -
Level 3 - 5 -
Level 4 - 8 -
PGA gain PGA gain times
Level 5 - 10 -
Level 6 - 14 -
Level 7 - 16 -
Level 8 - 20 -

(1). Ensure that the operating voltage of the OPAMP is from 2.7 V to 5.5 V. The operating voltage of other peripherals can be lower than 2.7 V.

(2). The values are guaranteed with design.
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6 Typical Circuitry

6.1 Power Supply Scheme

VDDA Domain
VREFP
—_ VREFP
1 —]
T 10nF+1uF ADC
— 1
VREFN
VDD Domain Vcore Domain
VDD/VDDA
T VDD/VDDA PLL
S
L 1% | epio ol
100nF+10uF
[+ PVD
H Internal
VSS/VSSA RC Menaly
PMU LDO Digital
(Regulator) Peripherals

Figure 6-1 Power Supply Block Diagram
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CONDUCTOR

7 Pin Definition

The series contain TSSOP28, QFN32. LQFP32. QFN48 #1 LQFP48 packages. This chapters defines each pin
definition.

7.1 TSSOP28 Package

vopo [1| @ 28] pc11/mse_our
vss [ 2] [ 27] pcaosmse_in
AIN2/PA2 [ 3] [ 26] pco/swoio
AIN3/PA3 [ 4 25| pes/swoik
AINS/PAS [ 5 [ 24] PC7/NRST
AIN6/PAG | 6 | 23] pc3
AIN7/PA7 [ 7 22| pc2
AINS/PAS % TSsop28 %I PC1
AIN9/PA9 E E PCO/BOOTO
PA10 E E PB7
PA13 [ 11] 18] pes
PAL4 [12] [17] pBs
PB1 [13] [16] PB4
PB2 [14) 15 ] pB3

Figure 7-1 TSSOP28 Pins
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7.2 QFN32 Package
O x o
5 3 & S
o
S & = 8
® ® N ¥ MmN -+ S
O O (@] (@) O Q O Q
o o o [a W [a W [a B [a W o
e BIE BB B 5] B s )
PC10/HSE_IN s | pey
PC11/HSE_OUT| 2 | | B
VDD/VDDA [22] pss
VREFP 2] pea
VREFN QFN32 IE o3
VSS/VSSA | (=
[19] pr2
PA2 (3] rar
PAS| 8 | | \ [17] Pa14
e E E E E R
~ — VSS
<t N (o] ™~ 0 ()] (@] (32}
T 2 £ £ £ £ 2 2
o a
Figure 7-2 QFN32 Pins
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7.3 LQFP32 Package

32 | pco/swoio
31 ] pes/swetk
30 | PC7/NRST
29 ] pca

28] pc3

27] P2

26 | pc1

25 | Pco/BoOTO

- N
pc1o/HSE_LIN | 1| @ 24 pB7
PC11/HSE_OUT [ 2| (23] pBs
VDD/VDDA | 3] 22] PBs
VREFP | 4 2__1| PB4
VREFN % LQFP32 (20] P83
VSS/VssA [ 6 | [19] PB2
PA2 [ 7] 18] PB1
PA3 [ 8 [ 17] pa1s

\_ J

RIEEIEIESIEa

Figure 7-3 LQFP32 Pin
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7.4 QFN48 Package

5
£ O e
5 (I o
E 5 Q o}
= - | a
S~ S~ SN S~ n < o o~
N ) N <t o~ - o — o o —
(@) O (&) (@] (@] (@] (@] (] a a [28] a
a. a. a. a. a. a. a. a. a. a. a. a.
(o [=][s|le][s] 5] [e][e]|5] [s] 3] (][]
; 36 | PB11
PC8/SWCLK | 1 | -
PCO/SWDIO | 2 | ! 35 | PB10
PC10/HSE_IN | 3 | | [34] peo
PC11/HSE_OUT | 4 | | 33 | pB8
VDD/VDDA | 5 | | 32 | PB7
VREFP E FN48 31| PB6
VREFN | 7 | | Q E PBS
VSS/VSSA | 8 | | E pBA
a0 [ B | 28 | PB3
PA1 | 10 =
PA2 [ 11| l:
3 26 | PB1
PA3 | 12| |
N 25 | PBO
VSS

,

PA4 E

PAS E

PAL4 | 23]

PA1S |24 ]
|\

2329'&8&'
£ 3 2 2 8 9 ¢
a a a o € <« <

a a a

PA13 2__2|

Figure 7-4 QFN48 Pin
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7.5 LQFP48 Package

5
= o
E o EI §
z 3 2 -
5 8 8 3 g 80 8 8 8 @ @ =m
o o o o o [ o o o [ o o
(2] [=][#] [s] [=][=] [=] [=] [] [#] [#] [5]
4 A
pcs/swelk [ 1] g 36 ] P11
PC9/SWDIO [ 2| 35 ] Pa10
PC10/HSE_IN | 3| 34 ] PBo
PC11/HSE_OUT E E PB8
vDD/VDDA | 5 | 32] pB7
VREFP | 6 | [31] PB6
VREFN | 7 LQF P48 E PB5
VSS/VSSA | 8 E PB4
PAO | 9 E PB3
PAL | 10
27] pB2
PA2 | 11
26 | PB1
PA3 | 12
25 | pBo
J
(=) (=] (2] L] [5] 2] 2] (=] [=] [#] [#] [3]
I 22 2 2 292 2 99 3 4
o o o o o o < < < < < <
o o o o o o
Figure 7-5 LQFP48 Pin
7.6 Pin Definition
Table 7-1 Pin Definition
_' -
[y [y » Pin Name
2 8 2 219 (default Pin 5V- . Additional
- 4 - 4 o . 0 Alternate Function "
s s 3 & 3 function after | Type tolerant Function
o N © resets)
CMO_SWCLK
1 1 31 31 25 PC8/SWCLK 1/0 FT UART1 T;(/UART1 RX COMP1_INN1
(SWCLK) — N EXTINS
ADC_EXT_TRIG
CMO0_SWDIO
2 2 32 32 26 PCY/SWDIO 1/0 FT UART1 R;(/UART1 X COMP2_INN1
(SWDIO) N - EXTIN9
ADC_EXT_TRIG
HSE_IN
3 3 1 1 07 PC10/HSE_IN Vo COMP3_INN1
(PC10) ) ) OPA3_INN1
EXTIN10
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- o [y o " Pin Name
g"'> 2 Q 2 8 (default Pin > V- Alternate Function Additional
X = % ] ) function after | Type(" | tolerant Function
3 *® N n 3 resets)
HSE_OUT
4 4 9 9 28 PC11/HSE_OUT e COMP4_INN1
(PC11) i i OPA3_OUT2
EXTIN11
5 5 3 3 1 VDD/VDDA S - Digital/Analog power supply
6 6 4 4 1 VREFP S - Reference power supply
7 7 5 5 2 VREFN S - Reference power supply ground
8 8 6 6 2 VSS/VSSA S - Digital/Analog ground
) ) ) Digital ground (Pin 0 is the thermal pad on the
0 0 2 VSS S QFN package bottom.)
CKI_4
9 9 - - - PAO I/0 FT - ADC_INO
EXTINO
ADC_IN1
10 10 - - - PA1 I/0 FT - -
EXTIN1
TIM3_CH1 ADC_IN2
11 11 7 7 3 PA2 I/0 FT COMPZ ouT OPA2_OUT1
- EXTIN2
ADC_IN3
12 12 8 8 4 PA3 I/0 FT COMP3_OUT OPA2_INN1
EXTIN3
CKI_1
13 13 9 9 - PA4 I/0 FT COMP1_OUT ADC_IN4
EXTIN4
ADC_IN5
COMP2_OUT -
14 14 1 1 PA I FT i DAC1 T
0 0 5 5 /O TRACE_TX C1_0uU
EXTIN5
ADC_ING
15 15 11 11 6 PAB I/0 FT RCC_MCO COMP1_INP1
EXTING
ADC_IN7
16 16 12 12 7 PA7 I/0 FT OPA1_OUTH
COMP2_INP1
EXTIN7
ADC_IN8
OPA1_INN1
17 17 13 13 8 PA8 I/0 FT RCC_MCO -
- COMP3_INP1
EXTINS
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87d401
8YN40

2€d401

C¢ENJO

82d0OSS1

Pin Name
(default
function after
resets)

Pin
Type(®

5V-
tolerant

Alternate Function

Additional
Function

PA9

I/0

FT

ADC_IN9
COMP4_INP1
OPA1_INP2
OPA2_INP2
EXTINO

19 19

15

15

10

PA10

I/0

FT

COMP1_INNO
COMP2_INNO
COMP3_INNO
COMP4_INNO
OPA3_INP1
EXTIN10

20 20

PA11

I/0

FT

OPA2_OUTO
OPA3_OUT1
EXTIN11

21 21

PA12

I/0

FT

OPA2_INNO
EXTIN12

22 22

16

16

11

PA13

I/0

FT

OPA1_INP1
OPA2_INP1
EXTIN13

23 23

17

17

12

PA14

I/0

FT

OPA1_PGA N
OPA2_PGA N
COMP1_INPO
COMP2_INPO
COMP3_INPO
COMP4_INPO
OPA3_INPO
EXTIN14

24 24

PA15

I/0

FT

OPA1_OUTO
OPA3_OUTO
EXTIN15

25 25

PBO

I/0

FT

OPA1_INNO
OPA3_INNO
EXTINO

26 26

18

18

13

PB1

I/0

FT

OPA1_INPO
OPA2_INPO
EXTINA

27 27

19

19

14

PB2

I/0

FT

TIM1_CH3N
TIM1_CHA1
TIM1_CH1N

EXTIN2

28 28

20

20

15

PB3

I/0

FT

TIM1_CH3
TIM1_CH2
TIM1_CH2N

EXTIN3
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- o [y o " Pin Name
8128|229 (default Pin 5V- e ie (e Additional
X = % ] ) function after | Type(" | tolerant Function
® @ N » & resets)
TIM1_CH2N
29 29 21 21 16 PB4 1/0 FT TIM1_CH3 EXTIN4
TIM1_CH3N
TIM1_CH2
30 30 22 22 17 PB5 1/0 FT TIM1_CH1N EXTIN5S
TIM1_CH1
TIM1_CH1N
31 31 23 23 18 PB6 I/O FT TIM1_CH2N EXTING
TIM1_CH2
TIM1_CH1
TIM1_CH3N
32 32 24 24 19 PB7 I/O FT - EXTIN7
TIM1_CH3
RCC_MCO
33 33 - - - PB8 I/O FT TIM1_ETR EXTINS
34 34 - - - PB9 I/O FT TIM1_BKIN EXTIN9
TIM1_CH1
TIM1_CH3
35 35 - - - PB10 I/O FT ADC_EXT_TRIG EXTIN10
SPI_CLK
UART2_RX/UART2_TX
TIM1_CH2
ADC_EXT_TRIG
36 36 - - - PB11 1/0 FT - iy EXTIN11
SPI_CS
UART2_TX/UART2_RX
TIM1_CH1
37 37 PB12 1/0 FT TIM1_CH3 EXTIN12
12C_SCL
UART2_DE
TIM1_CH1N
38 38 PB13 1/0 FT TIM1_CH3N EXTIN13
SPI_MISO
UART1_RX/UART1_TX
TIM1_CH2N
39 39 - - - PB14 1/0 FT SPI_MOSI EXTIN14
UART1_TX/UART1_RX
TIM1_CH3N
40 40 PB15 I/O FT TIM1_CHIN EXTIN15
12C_SDA
UART1_DE
41 | 41 | 25 | 25 | 20 PCO/BOOTO /0 FT TIM1_ETR EXTINO
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- o [y o " Pin Name
g"'> 2 Q 2 8 (default Pin > V- Alternate Function Additional
X = % ] ) function after | Type(" | tolerant Function
3 *® N n 3 resets)
(PCO) ADC_EXT_TRIG
TIM2_CH4
42 42 26 26 21 PC1 110 FT TIM2_CH3 EXTIN1
SPI_CLK
TIM2_CH2
43 43 27 27 22 PC2 110 FT TIM3_CH3 EXTIN2
SPI_CS
TIM2_CH1
44 44 28 28 23 PC3 110 FT TIM3_CH2 EXTIN3
SPI_MISO
TIM3_CH1 CKI_3
45 45 29 29 - PC4 110 FT SPI_MOSI OPA3_INP2
TRACE_TX EXTIN4
PC5/LSE_OUT TIM3_CH2 LSE _OUT
46 | 46 - - - - 110 - - -
(PC5) I2C_SCL EXTIN5
PC6/LSE_IN TIM3 CH3 LSE_IN
47 | a7 | - - - - /0 - - -
(PC8) I2C_SDA EXTING
48 48 30 30 30 PCTINRST 110 FT TIM3_CH4 NRST
(PC7) - EXTIN7

(1). I=input, O = output, /0 = input/output, S = power supply.

Note:

e Unless otherwise specified, all I/Os are configured in analog input mode during and after resets.

o For details on alternate functions, refer to “Alternative Function table”

7.7 Alternative Function Table

Table 7-2 Alternative Function Table

Pin AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
PC8 SWCLK ADC—F(;( T_TR - - - - UART1_TX -
PC9 SWDIO ADC—F(;( T_TR - - - - UART1_RX -
PC10 - - - - - - - -
PC11 - - - - - - - -
PAO- ) ) ) ) ) ) ) )
AINO

PA1- ) ) ) ) ) ) ) )
AIN1
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Pin

AF0

AF1

AF2

AF3

AF4

AF5

AF6

AF7

PA2-
AIN2

COMP4_OU
T

TIM3_CH1

PA3-
AIN3

COMP3_0OU
T

PA4-
AIN4

COMP1_OU
T

PA5-
AINS

COMP2_0OU
T

TRACE_TX

PAG-
AING

RCC_MCO

PA7-
AIN7

PAS8-
AIN8

RCC_MCO

PA9-
AIN9

PA10

PA11

PA12

PA13

PA14

PA15

PBO

PB1

PB2

TIM1_CH3N

TIM1_CHA1

TIM1_CHA1
N

PB3

TIM1_CH3

TIM1_CH2

TIM1_CH2
N

PB4

TIM1_CH2N

TIM1_CH3

TIM1_CH3
N

PB5

TIM1_CH2

TIM1_CHA1
N

TIM1_CHA1

PB6

TIM1_CH1N

TIM1_CH2
N

TIM1_CH2

PB7

RCC_MCO

TIM1_CHA1

TIM1_CH3
N

TIM1_CH3

PB8

TIM1_ETR

PB9

TIM1_BKIN
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Pin AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
PB10 - ADC_EXT_TR | TiM1_CH3 | TIM1_CH1 - - UART2_RX | SPI_CLK
PB11 ; ADC—IE(;(T—TR TIM1_CH2 | TIM1_CH2 ; ; UART2 TX | SPI_cs
PB12 - - TIM1_CH1 | TIM1_CH3 - - UART2_ DE | 12C_scL
PB13 - - TIM1_CH3N T'M1NCH1 - - UART1_RX SP'E)M'S
PB14 . . Tim1_cHzn | TIMA_CH2 . . UART1_Tx | SPLMOS
PB15 - - TIM1_cH1N | TIMTZCH3 - - UART1_DE | I2C_SDA
PCO - ADC_EXTTR | Tim1_ETR - TIM2_CH4 - - -
PC1 - - ; - TIM2_CH3 ] ] SPI_CLK
PC2 - - ; - TIM2_CH2 | TIM3_CH3 . SPI_CS
PC3 - - - - TIM2_CH1 | TIM3_CH2 - SPIMIS
PC4 - - - - - TIM3_CH1 | TRACE_TX SP'—IMOS
PC5 - - - - - TIM3_CH2 - 12C_SCL
PC6 - - - - - TIM3_CH3 - 12C_SDA
NReT - - - - - TIM3_CH4 ] ]
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8 Packages
8.1 Package Outline
8.1.1 TSSOP28 Package
TSSOP28 is a 9.70 mm x 4.40 mm,0.65 mm pitch package.
D
AnddnAdAAddnAd )

¢
¢1.00£0.10 0.05+0.05 DEP
NDEX & TOP E—MARK
RET
/ \
L L |\ J
\\ //
{*r—‘ T BTM E—MARK JAN 2 &,
]_/ $2.00+£0.10 0.05+0.05 DEP / TL
— —_— z — i el
TEEELELEEEEELE: -
I _ 2
e ¢ ¢
T
- SRS
S b__ \_* \
I 'd
o ?‘lx ' \ SECTION C—C
< R NORMAL PLATING
| _\ [ | )
| = N
f
T &
(L1)—
Figure 8-1 TSSOP28 Outline
Table 8-1 TSSOP28 mechanical data
Symbol Min(mm) Typ(mm) Max(mm)
A - - 1.20
A1 0.03 0.08 0.12
A2 0.80 - 1.00
A3 0.39 0.44 0.49
b 0.20 - 0.29
b1 0.19 0.22 0.25
c 0.14 - 0.18
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Symbol Min(mm) Typ(mm) Max(mm)
ci 0.12 0.13 0.14
D 9.60 9.70 9.80
E 6.20 6.40 6.60
E1 4.30 4.40 4.50
e 0.65BSC
L 0.45 0.60 0.75
L1 1.00 REF
L2 0.25BSC
R 0.09 - -
R1 0.09 - -
S 0.20 - -
0 0° -- 8°
01 10° 12° 14°
62 10° 12° 14°
03 10° 12° 14°
04 10° 12° 14°
8.1.2 QFN32 Package
QFN32 is a 5 mm x 5 mm, 0.5 mm pitch package.
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Figure 8-2 QFN32 Outline
Table 8-2 QFN32 mechanical data
Symbol Min(mm) Typ(mm) Max(mm) Min(inches) Typ(inches) Max(inches) ("
A 0.500 0.550 0.600 0.0197 0.0217 0.0236
A1 0.500 0.550 0.600 0.0197 0.0217 0.0236
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Symbol Min(mm) Typ(mm) Max(mm) Min(inches) (" Typ(inches) (") Max(inches) ("
A2 0.000 0.020 0.050 0.0000 0.0008 0.0020
A3 - 0.152 - - 0.0060 -
b 0.180 0.230 0.280 0.0071 0.0091 0.0110
D 4.900 5.000 5.100 0.1929 0.1969 0.2008
D1 3.400 3.500 3.600 0.1339 0.1378 0.1417
D2 3.400 3.500 3.600 0.1339 0.1378 0.1417
E 4.900 5.000 5.100 0.1929 0.1969 0.2008
E1 3.400 3.500 3.600 0.1339 0.1378 0.1417
E2 3.400 3.500 3.600 0.1339 0.1378 0.1417
e - 0.500 - - 0.0197 -
L 0.300 0.400 0.500 0.0118 0.0157 0.0197
ddd - - 0.080 - - 0.0031
(1). Values in inches are converted from mm and rounded to 4 decimal digits.
8.1.3 LQFP32 Package
LQFP32 is a 7mm x7mm, 0.8 mm pitch package.
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Figure 8-3 LQFP32 Outline
Table 8-3 LQFP32 mechanical data

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

A - - 1.600 - - 0.0630

A1 0.050 - 0.150 0.0020 - 0.0059

A2 1.350 1.400 1.450 0.0531 0.0551 0.0571
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Symbol Min(mm) Typ(mm) Max(mm) Min(inches) (" Typ(inches) (" Max(inches) (")

b 0.33 - 0.42 0.0130 - 0.0165

b1 0.32 0.35 0.38 0.0126 0.0138 0.0150

c 0.13 - 0.18 0.0051 - 0.0071

cl 0.117 0.127 0.137 0.0046 0.0050 0.0054

D 8.80 9.00 9.20 0.3465 0.3543 0.3622
D1 6.90 7.00 7.10 0.2717 0.2756 0.2795

E 8.80 9.00 9.20 0.3465 0.3543 0.3622

EA1 6.90 7.00 7.10 0.2717 0.2756 0.2795

e 0.70 0.80 0.90 0.0276 0.0315 0.0354

H 8.14 8.17 8.20 0.3205 0.3217 0.3228

L 0.50 - 0.70 0.0197 - 0.0276

L1 - 1.00 - - 0.0394 -
R1 0.08 - - 0.0031 - -

R2 0.08 - 0.20 0.0031 - 0.0079

S 0.20 - - 0.0079 - -

0 0° 3.5° 7° - - -

01 11° 12° 13° - - -

062 11° 12° 13° - - -

().

QFN48 is a 7mm x7mm, 0.5 mm pitch package

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

8.1.4 QFN48 Package
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Table 8-4 QFN48 mechanical data
Symbol Min(mm) Typ(mm) Max(mm) Min(inches) ™" Typ(inches) ™ Max(inches) ("
A 0.500 0.550 0.600 0.0197 0.0217 0.0236
A1 0.000 0.020 0.050 0.0000 0.0008 0.0020
D 6.900 7.000 7.100 0.2717 0.2756 0.2795
E 6.900 7.000 7.100 0.2717 0.2756 0.2795
D2 5.500 5.600 5.700 0.2165 0.2205 0.2244
E2 5.500 5.600 5.700 0.2165 0.2205 0.2244
L 0.300 0.400 0.500 0.0118 0.0157 0.0197
T - 0.152 - - 0.0060 -
b 0.200 0.250 0.300 0.0079 0.0098 0.0118
e - 0.500 - - 0.0197 -
ddd - - 0.080 - - 0.0031
(1). Values in inches are converted from mm and rounded to 4 decimal digits.
8.1.5 LQFP48 Package
LQFP48 is a 7mm x7mm, 0.5 mm pitch package.
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Figure 8-5 LQFP48 Outline
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Table 8-5 LQFP48 mechanical data
Symbol Min(mm) Typ(mm) Max(mm)
A - - 1.600
A1 0.050 - 0.150
A2 1.350 1.400 1.450
b 0.18 - 0.26
b1 0.17 0.20 0.23
c 0.13 - 0.17
cl 0.12 0.13 0.14
D 8.80 9.00 9.20
D1 6.90 7.00 7.10
E 8.80 9.00 9.20
E1 6.90 7.00 7.10
e 0.50BSC
H 8.14 8.17 8.20
L 0.40 - 0.65
L1 - 1.00REF -
R1 0.08 - -
R2 0.08 - 0.20
S 0.2 - -
¢] 0° 3.5° 8°
61 11° 12° 13°
02 11° 12° 13°
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9 Acronyms
Abbreviation Full Name
ADC Analog-to-Digital Converter
AHB Advanced High-Performance Bus
APB Advanced Peripheral Bus
AWU Auto-Wakeup
CSS Clock Security System
CTS Clear to Send
DMA Direct Memory Access
EXTI Extended Interrupts and Events Controller
GPIO General Purpose Input Output
HSE High Speed External (Clock Signal)
12C Inter-Integrated Circuit
12S Inter-IC Sound
IWDG Independent Watchdog
LSI Low-Speed Internal (Clock Signal)
MCU Microcontroller Unit
MSPS Million Samples Per Second
NVIC Nested Vectored Interrupt Controller
PDR Power-Down Reset
PGA Programmable Gain Amplifier
PLL Phase Locked Loop
POR Power-On Reset
PPM Parts per Million
PWM Pulse Width Modulation
RCC Reset and Clock Control
RISC Reduced Instruction Set Computing
RTS Request to Send
SPI Serial Peripheral Interface
SRAM Static Random Access Memory
SWD Serial Wire Debug
UART Universal Asynchronous Receiver Transmitter
WWDG Window Watchdog
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10 Version History
Version Date Changes
Rev.1.0 2025-07-03 Initial release
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Disclaimer

e Reproducing and modifying information of the document is prohibited without permission from Panijit
International Inc..

e Panijit International Inc. reserves the rights to make changes of the content herein the document anytime
without notification. Please refer to our website for the latest document.

e Panijit International Inc. disclaims any and all liability arising out of the application or use of any product
including damages incidentally and consequentially occurred.

e Panijit International Inc. does not assume any and all implied warranties, including warranties of fitness for
particular purpose, non-infringement and merchantability.

e Applications shown on the herein document are examples of standard use and operation. Customers are
responsible in comprehending the suitable use in particular applications. Panjit International Inc. makes no
representation or warranty that such applications will be suitable for the specified use without further testing
or modification.

e The products shown herein are not designed and authorized for equipments requiring high level of reliability or
relating to human life and for any applications concerning life-saving or life-sustaining, such as medical
instruments, transportation equipment, aerospace machinery et cetera. Customers using or selling these
products for use in such applications do so at their own risk and agree to fully indemnify Panijit International
Inc. for any damages resulting from such improper use or sale.

e Since Panijit International Inc. uses lot number as the tracking base, please provide the lot number for tracking
when complaining

Copyright© PANJIT International Inc.

Website: www.panjit.com.tw
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