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Features 

⚫ Core 
– ARM® 32-bit Cortex®-M0 MCU 

– Frequency up 80MHz 

– System performance score 0.846 DMIPS/ 

MHz（Dhrystone 2.1） 

⚫ Memories 
– 64K bytes Flash 

– 8K bytes SRAM 

⚫ Reset and power management 
– Digital and I/O supply：VDDH=2.0 ~ 5.5V 

– Analog supply：VDDA=2.4 ~ 5.5V 

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

– Programmable Brownout reset (BOR) 

– Low voltage detection (LVD) 

– Low power modes：SLEEP、STOP0、

STOP1、STANDBY and SHUTDOWN 

⚫ Clock management 
– External 4 ~ 32MHz crystal oscillator 

– Internal 16MHz RC oscillator 

– Internal 32KHz RC oscillator 

– PLL circuit supports fractional frequency 

configuration with a maximum frequency 

multiplication up to 80MHz 

⚫ Up to 43 I/Os 
– All mappable on external interrupt vectors 

– 8 I/Os, supporting low-power external 

wake-up events 

⚫ Timer 
– 1x 16-bit enhanced timer, 4 inputs capture / 

6 outputs compare，4 pairs of PWM 

complementary output, with emergency 

brake 

– 2 x 32-bit advanced timers, 2 inputs 

capture/outputs compare, 2 pairs of PWM 

outputs (with 1 pair of PWM 

complementary outputs) 

– 2 x 16-bit advanced timers, 4 input 

capture/output compare, 4 pairs of PWM 

outputs (3 pairs with PWM complementary 

outputs) 

– 1x 16-bit basic timer 

⚫ Communication interfaces 
– One I2C, Multi-master mode、SMBus 

– Two SPI 

– Two UART support automatic baud rate 

detection, RS-485, and hardware automatic 

flow control 

⚫ Arithmetic Accelerator Unit 
– One CALC, 32-bit division and square root 

operations 

⚫ DMA 
– 6 DMA transfer channels 

– Each channel has its own independent 

control buffer, improving transfer speed 

– Supports peripheral transfer requirements, 

including SPI, I2C, UART, timers, and ADC 

– Supports data transfer between peripheral 

and memory (P2M/M2P) or between 

memory and memory (M2M) 

⚫ Analog Control Unit 
– 1x 12-bit ADC, 2MSPS, 20 channels, up to 

16 external inputs 

– One CMP 

– One OPAMP, configurable 

differential/single-ended PGA, supporting 

magnifications from x1 to x64. 

– One VRES, 5-bit resistor voltage divider 

⚫ System peripherals 
– SWD interface 

– SysTick timer 

⚫ Functional Safety and Information 
Security Module 

– 128-bit unique identification code (UID) 

– Watchdog timers: IWDT and WWDT 

– External crystal clock security detection 

(CSS) 

– 8/16/32-bit CRC checksum with 

configurable generator polynomial 

– Compliant with UL/IEC 60730 Class B 

requirements, and provides a complete 
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Safety Test Library (STL) 

 

⚫ Package Type 
– LQFP48（7x7mm） 

– QFN40（5x5mm） 

Product Name Product number 

PT2E01 
PT2E01-Q6LI / PT2E01-Q6LA 

PT2E01-U6OI / PT2E01-U6OA  
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1 Introduction 

This datasheet is for the PT2E01 series microcontroller, providing resource configuration 

and device physical characteristics.  

This product series integrates hardware-level safety protection mechanisms, complies with 

the UL/IEC 60730 Class B functional safety standard, and provides a certified Safety Test 

Library (STL) to support safe application design for home appliances and industrial control 

systems. 

When reading the datasheet, please use it in conjunction with the reference manual

《PT2E01 reference Manual》. 

For information about Cortex-M0, please refer to the《Cortex-M0 Technical Reference 

Manual》,which can be obtained from the ARM official website

（http://infocenter.arm.com）. 

Data Sheet：PT2E01_DS_EN.pdf 

Reference Manual：PT2E01_RM_EN.pdf 

Application Note：PT2E01_AN_EN.pdf 
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2 Description 

PT2E01 is an entry-level general-purpose MCU that integrates a high-performance ARM 

Cortex-M0 32-bit core. It operates with a maximum frequency of 80MHz and features up to 

64KB of Flash and 8KB of SRAM. The chip offers a wide range of functional modules and 

standard communication interfaces, including 1 I2C, 2 SPI, and 2 UART. It also supports rich 

timer resources, including 1 16-bit enhanced timer (E16C6T), 2 32-bit advanced timers 

(A32C2T), 2 16-bit advanced timers (A16C4T), and 1 16-bit basic timer (B16T). 

PT2E01 provides general-purpose analog resources, including a 12-bit high-speed ADC, a 

comparator (CMP), a VRES (32-step resistor voltage divider), and an operational amplifier 

(OPAMP) with configurable differential/single-ended PGA supporting a gain range from x1 

to x64. Additionally, it offers a calculation acceleration unit (CALC) for division and square 

root operations, as well as a CRC unit supporting configurable polynomial generation. 

PT2E01operates with a voltage range of 2.0 to 5.5V and supports a temperature range of  

-40 to 125°C. It also supports multiple low-power modes. 
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Table 1. PT2E01 device features and peripheral counts 

Peripheral 
PT2E01-Q6LI 

PT2E01-Q6LA 
PT2E01-U6OI 

PT2E01-U6OA 

Flash Memory (KB) 64 

SRAM (KB) 8 

Timers 

E16C6T 1 

A32C2T 2 

A16C4T 2 

B16T 1 

WWDT 1 

IWDT 1 

SysTick 1 

PWM channel 

(excluding 

complementary 

outputs) 

28(16) 

Comm. 

interfaces 

I2C 1 

SPI 2 

UART 2 

GPIO 43 35 

DMA 6 channels 

CRC 1 

CALC 32-bit (division/square root) 

CMP 1 

12-bits ADCS 

(external + internal) 
16 ext. + 4 int. 14 ext. + 4 int. 

OPAMP 1 

MCU CPU frequency 80MHz 

Digital operating voltage（VDDH） 2.0 - 5.5V 

Analog operating voltage（VDDA） 2.4 - 5.5V 

Packages LQFP48（7x7mm） QFN40（5x5mm） 
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Figure 1. PT2E01 Block diagram 
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3 Functional overview 

3.1 MCU Core 

3.1.1 ARM Cortex-M0 

The processor configuration features are as follows : 

◆ Built-in interrupt vector controller（NVIC）: 32 external interrupts 

◆ Little-endian byte order（Lillte-Endianness） 

◆ Integrated System Timer - SysTick 

◆ Supports debug halt 

◆ Accelerated multiplier 

◆ Debug interface supporting standard SWD（Serial Wire Debug）protocol 

This chapter provides basic information about the processor peripherals， 

◆ CPU system timer controller（SysTick） 

◆ CPU nested vectored interrupt controller（NVIC） 

◆ CPU system control 

3.1.2 NVIC 

◆ 32maskable interrupt channels (excluding 16 interrupt lines) 

◆ Programmable priority (using 2-bit interrupt priority) 

◆ Low-latency exception and interrupt handling 

◆ Power management control 

◆ Implementation of system control registers 

NVIC is tightly coupled with the processor core, enabling low-latency interrupt handling 

and efficient processing of late-arriving interrupts. Except for core exceptions, all interrupts 

are managed by the NVIC. 

3.1.3 SysTick Timer 

The integrated system timer, SysTick, provides a simple 24-bit counter with clear-on-write 

and down-counting features, along with a flexible control mechanism. It can be used as a 

real-time operating system (RTOS) timer or as a basic counter. 

3.1.4 Memory 

The embedded flash memory supports up to 64KB for storing user application code or 

data. The flash memory controller allows users to modify the data soldered onto the PCB 

chip through online system programmers (ICP), SWD, BootRom, or the application itself. 
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3.1.5 Static Random Access Memory（SRAM） 

The device supports a maximum of 8KByte SRAM and allows for single-cycle access by the 

core. 

3.1.6 FLASH 

The device has a maximum of 64KByte FLASH storage space for storing programs and data. 

3.1.7 Flash Memory Operation Unlock 

The flash memory controller is initially in a locked state to prevent accidental data erasure 

or overwriting. Users cannot program or erase the flash memory through the controller in 

this state. If the user needs to program or erase the flash memory, they must first unlock 

the flash memory controller. The unlocking process requires inputting two consecutive 

unlock keys to allow the programming and erasure functions. 

3.1.8 Memory Protection Unit 

The program area protection function is divided into User Code Read-out Protection 

(UCRP), Read Protection (RP), and Write Protection (WP). Except for Read Protection, the 

other protections are configured on a page-by-page basis, with a maximum of two region 

protections supported. 

After the protection settings are configured, they will not take effect immediately. The user 

must reload the configuration word, power-cycle the system, or wake up from STANDBY or 

SHUTDOWN mode for the new protection settings to take effect. 

◆ User Code Read-out Protection（UCRP）：This feature allows the configuration of a 

continuous block of FLASH memory as a user code read-out protected area. In this 

protected area, the user cannot read the content through the debug interface, nor can 

it be read by programs running outside this area. It prevents the information inside 

the protected area from being overwritten and prohibits programming and erasing of 

that region. 

◆ Read protection（RP）： 

◼ Level 0：No protection. 

◼ Level 1：The content cannot be read through the debug interface, nor can it be 

read by programs running in SRAM. Only the program within that protected area 

can read and modify the content of the protected area. The region storing the 

protection setting information is not subject to this restriction.  

◼ Level 2：All debug interface access is prohibited, and the system is forced to map 

the program area, which cannot be executed in SRAM. Only the program within 

that area can read and modify the contents of that area. Once Level 2 protection 

is enabled, the protection level cannot be modified through the program. 
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◆ Write protection（WP）：To prevent the data in the program area from being 

accidentally erased or overwritten, a continuous area of FLASH can be configured as a 

write-protected region. Users will not be able to perform page erase and 

programming operations on that area, but reading is still allowed. 

3.1.9 Start Method 

After powering on the chip, the chip's configuration word is used to select one of the 

following two boot modes: 

◆ Boot from user program (address: 0x00000000) 

◆ Boot from BootRom (address: 0x1FFF0000) 

3.2 Power supply management 

The power supply range is 2.0V to 5.5V, provided to all I/O and internal voltage regulators 

through the VDDH pin. 

3.2.1 Power Monitoring 

◆ Power-on/Power-off Reset（POR / PDR）：When the power supply voltage drops 

below the specified VPOR or VPDR, the system enters a reset state.  

◆ Brown-out reset（BOR）：During power-up, the Brown-Out Reset (BOR) keeps the 

system in a reset state until the supply voltage reaches the configured VBOR 

threshold. It supports 8 selectable threshold values, and when the supply voltage falls 

below the selected VBOR threshold, the system enters a reset state. 

◆ Low voltage detector（LVD）：The system supports 16 monitoring power supply 

threshold levels. When the supply voltage reaches the configured VLVD threshold, an 

LVD interrupt event is triggered. This can be used as part of a wake-up mechanism. 

3.2.2 Voltage Regulator 

Core Voltage Regulator: Provides stable core voltage to ensure the stable operation of the 

core voltage domain. 

3.2.3 Low-power modes 

The system provides 5 low-power modes: 

◆ SLEEP mode：The CPU is in a idle state, while all peripherals can remain operational 

and are awakened through peripheral interrupt events. 

◆ STOP0 mode：All clock sources are turned off, and peripheral interrupt wake-up is not 

supported. The FLASH can be configured to enter STOP mode to reduce power 

consumption. The system can only be awakened through IWDT, low voltage detection 

(LVD), external wake-up WKUPx pins, UART or I2C Rx events, or by pulling the NRST 

pin low. 
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◆ STOP1 mode：All clock sources are turned off, and peripheral interrupt wake-up is not 

supported. The core data and SRAM data are preserved. The system can only be 

awakened through IWDT, low voltage detection (LVD), external wake-up WKUPx pins, 

UART or I2C Rx events, or by pulling the NRST pin low. 

◆ STANDBY mode：The core power is turned off, and all core and SRAM data are 

cleared. The system can only be awakened through IWDT, low voltage detection (LVD), 

external wake-up WKUPx pins, or by pulling the NRST pin low. 

◆ SHUTDOWN mode：The core power and BandGap are turned off to provide the 

lowest power consumption. Since BandGap is disabled, the BOR and LVD functions 

cannot be used. The system can only be awakened through IWDT, external wake-up 

WKUPx pins, or by pulling the NRST pin low. 

3.3 Clock Management 

◆ HRC：The internal high-speed RC oscillator, with a frequency of 16MHz, is set by 

default as the system clock 

◆ HOSC：The external high-speed crystal oscillator supports frequencies ranging from 4 

MHz to 32 MHz 

◆ LRC：The internal low-speed RC oscillator has a frequency of approximately 32 kHz 

◆ PLL：The PLL can achieve a maximum frequency multiplication of up to 80 MHz, 

supporting fractional frequency settings. The reference clock source can be selected 

from either the HRC or the HOSC. 

3.4 Watchdog Timer（IWDT/ WWDT） 

◆ Independent Watchdog (IWDT)：Once the IWDT function is enabled, the counting 

clock is forcibly set to 32KHz LRC, and the user cannot disable it via software. This 

function is used to detect software and hardware anomalies, such as main clock failure 

or program errors that prevent the watchdog from being fed. When the timer 

overflows, it will trigger a system reset. In debugging mode, the timer can be frozen to 

prevent accidental resets during the debugging process. 

◆ Window Watchdog (WWDT)：The WWDT counting clock is the system clock PCLK. Its 

function is to detect whether the software fails to feed the watchdog (too late) or 

feeds the watchdog too early, which will generate a system reset signal to prevent the 

program from running into an uncontrollable state. In debugging mode, the timer can 

be frozen to prevent accidental resets during the debugging process. 

3.5 General-purpose inputs / outputs（GPIOs） 

Each GPIO pin can be individually configured as input or output, with independent open-

drain or push-pull output control, drive strength selection, pull-up or pull-down selection, 
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CMOS/TTL input selection, and analog filtering input control. Most pins can be multiplexed 

with analog functions and other digital peripheral functions. Each pin supports interrupts 

and is mapped to one of the 16 interrupt vectors. 
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3.6 External Interrupt/Event Controller（EXTI） 

The External Interrupt and Event Controller (EXTI) provides multiple independent and 

configurable edge detection, supporting rising, falling, or both edges triggering, and 

generating interrupt or event requests. It includes all GPIO pins, Comparator CMP, Low 

Voltage Detection (LVD) events, and wake-up events triggered by external pins WKUPx. 
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3.7 Cyclic redundancy check calculation unit（CRC） 

CRC is primarily used to generate a CRC check result by performing operations between a 

generation polynomial and the data. It is mainly used to verify errors that may occur in data 

transmission or data storage. It supports CRC32, CRC16, and CRC8, allows custom editing 

of the generation polynomial (Generate Polynomial), and supports data transfer via DMA. 

3.8 Calculation Acceleration（CALC）  

CALC performs hardware acceleration for signed division and square root operations 

3.9 Timers 

The system includes 1 enhanced-control timer, 4 advanced-control timers, and 1 basic 

timer. The feature comparison is shown in the table below： 

Table 2. Timer feature comparison 

Timer type 
Counter 

resolution 

Counter 

type 

Prescaler 

factor 

ADC 

trigger 

Capture/ 

compare 

channels 

PWM 

Complementary 

Output 

Qty. 

Enhanced-
control  

（E16C6T） 

16 bit 

Up, 

Down, 

Up/down 

1~216 support 4 4 1 

Advanced- 
control 

（A32C2T） 

32 bit 

Up, 

Down, 

Up/down 

1~216 support 2 1 2 

Advanced-
control 

（A16C4T） 

16 bit 

Up, 

Down, 

Up/down 

1~216 support 4 3 2 

basic timer 
（B16T） 

16 bit Up 1~216 support Not support Not support 1 
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3.9.1 Enhanced-control 16-bit Timer with 6 Channels（E16C6T1） 

◆ Three types of 16-bit auto-reload counter modes 

◼ Up-count 

◼ Down-count 

◼ Up/Down-count 

◆ 16-bit configurable prescaler allowing the counter clock to be divided by any value 

between 1 and 65,536 while the timer is running. 

◆ Equipped with 6 independent channels, each supporting the following functions: 

◼ Input capture (except for Channel 5 and Channel 6) 

◼ Output compare 

◼ PWM output (edge-aligned and center-aligned modes) 

◼ One-pulse output 

◆ Channels 1 to 4 support complementary output and allow dead-time configuration 

◆ Synchronous circuitry is used for external signal control of the timer and internal 

interconnection of multiple timers 

◆ Repetition counter to update the timer registers only after a given number of cycles of  

the counter 

◆ Supports brake functionality, with the ability to set the timer output state after braking 

◆ Interrupt/DMA generation on the following events： 

◼ Update: counter overflow/underflow, counter initialization (by software or  

internal/external trigger) 

◼ Trigger event: counter start, stop, initialization or count by internal/external 

trigger 

◼ Commutation event (COM) 

◼ Input capture 

◼ Output compare 

◆ Supports incremental (quadrature) encoder and Hall-sensor circuitry for positioning 

purposes 

◆ Trigger input for external clock or cycle-by-cycle current management 

3.9.2 Advanced-control 32-bit timer with 2 Channels（A32C2Tn，n=1~2） 

◆ Three types of 32-bit auto-reload counter modes 

◼ Up-count 

◼ Down-count 

◼ Up/Down-count 

◆ 16-bit configurable prescaler allowing the counter clock to be divided by any value 

between 1 and 65,536 while the timer is running. 

◆ Equipped with 2 independent channels, each supporting the following functions: 
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◼ Input capture 

◼ Output compare 

◼ PWM output (edge-aligned and center-aligned modes) 

◼ One-pulse output 

◆ Channel 1 support complementary output and allow dead-time configuration. 

◆ Synchronous circuitry is used for external signal control of the timer and internal 

interconnection of multiple timers. 

◆ Repetition counter to update the timer registers only after a given number of cycles of 

the counter. 

◆ Supports brake functionality, with the ability to set the timer output state after 

braking. 

◆ Interrupt/DMA generation on the following events： 

◼ Update: counter overflow/underflow, counter initialization (by software or  

internal/external trigger) 

◼ Trigger event: counter start, stop, initialization or count by internal/external 

trigger 

◼ Commutation event (COM) 

◼ Input capture 

◼ Output compare 

◆ Supports incremental (quadrature) encoder  

◆ Trigger input for external clock or cycle-by-cycle current management 

3.9.3 Advanced-control 16-bit timer with 4 Channels（A16C4Tn，n=1~2） 

◆ Three types of 16-bit auto-reload counter modes 

◼ Up-count 

◼ Down-count 

◼ Up/Down-count 

◆ 16-bit configurable prescaler allowing the counter clock to be divided by any value 

between 1 and 65,536 while the timer is running 

◆ Equipped with 6 independent channels, each supporting the following functions: 

◼ Input capture 

◼ Output compare 

◼ PWM output (edge-aligned and center-aligned modes) 

◼ One-pulse output 

◆ Channels 1 to 3 support complementary output and allow dead-time configuration  

◆ Synchronous circuitry is used for external signal control of the timer and internal 

interconnection of multiple timers. 

◆ Repetition counter to update the timer registers only after a given number of cycles of 

the counter. 
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◆ Supports brake functionality, with the ability to set the timer output state after 

braking. 

◆ Interrupt/DMA generation on the following events： 

◼ Update: counter overflow/underflow, counter initialization (by software or  

internal/external trigger) 

◼ Trigger event: counter start, stop, initialization or count by internal/external 

trigger 

◼ Commutation event (COM) 

◼ Input capture 

◼ Output compare 

◆ Supports incremental (quadrature) encoder and Hall-sensor circuitry for positioning 

purposes 

◆ Trigger input for external clock or cycle-by-cycle current management 

3.9.4 Basic timer 16-bit（B16T1） 

◆ One type of 16-bit auto-reload counter modes 

◼ Up-count 

◆ 16-bit configurable prescaler allowing the counter clock to be divided by any value 

between 1 and 65,536 while the timer is running 

◆ Interrupt/DMA generation on the following events： 

◼ Update: counter overflow, counter initialization 

3.10 Universal asynchronous receiver transmitter（UART） 

The Universal Asynchronous Receiver-Transmitter (UART) allows the MCU to communicate 

with external devices using the industry-standard NRZ format, providing full-duplex 

asynchronous serial data communication. A fractional baud rate generator is available to 

provide a wide range of baud rate configurations. 

The UART supports asynchronous mode and single-wire half-duplex mode. It also supports 

the LIN (Local Interconnection Network) protocol, Smartcard protocol, IrDA (Infrared Data 

Association) SIR ENDEC specification, and hardware flow control (CTS/RTS). Multiprocessor 

communication is also supported. 

DMA can be used to configure multiple buffers, enabling high-speed data transfers. 

Table 3. UART1/2 implementation 

UART modes/features UART1 UART2 

Hardware flow control for modem   

Continuous communication using DMA   

Multiprocessor communication   

Dual clock domain and wakeup from   
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Stop mode 

Smartcard mode   

Single-wire half-duplex communication   

IrDA SIR ENDEC block   

LIN mode   

Receiver timeout interrupt   

Modbus communication   

Auto baud rate detection   

RS485 driver enable   

UART data length 5、 6、 7、 8、 9 (Used in address mode) Bits 

FIFO depth 8 Bytes 

3.11 Inter-integrated circuit（I2C）interface 

I2C is a two-wire bidirectional serial communication bus that provides a simple and efficient 

way to enable data exchange between devices. 

The I2C standard is a multi-master bus that includes collision detection and arbitration. If 

two or more masters try to control the bus at the same time, the arbitration prevents data 

corruption. It offers standard mode (Sm), fast mode (Fm), and fast-mode plus (Fm+) for 

user selection. Additionally, it provides support for SMBus (System Management Bus) and 

PMBus (Power Management Bus). 

3.12 Serial peripheral interface（SPI） 

The Serial Peripheral Interface (SPI) allows for half-duplex or full-duplex synchronous serial 

communication with external SPI devices. This interface can be configured as either master 

mode or slave mode. In master mode, it provides a communication clock (SCK) to external 

SPI slave devices. The interface is also capable of operating in a multi-master configuration. 

It has a 4-byte Rx and Tx FIFO size. 

  



Functional overview PT2E01 
 

22/67 PRE5.0   

  www.princeton.com.tw 

3.13 Analog 

3.13.1 Internal voltage divider resistor（VRES） 

Use a resistor network to divide the voltage of the analog power supply (VDDA). The divided 

voltage signals are then connected to the analog comparator (CMP), operational amplifier 

(OPAMP), and analog-to-digital converter (ADC). 

Figure 2. Internal Voltage Divider Resistor Structure Diagram 
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0/32

 
 

3.13.2 Analog Comparator（CMP） 

Supports a single independent analog comparator (CMP) with positive/negative input 

selection for comparing analog signal voltages. 

◆ Shares an internal reference voltage 

◆ Comparator output with blanking source 

◆ Each comparator has a positive input and a configurable negative input. The 

configurable negative inputs include: 

◼ I/O input pins 

◼ Internal reference voltage (VREFINT) 

◆ Provides trigger signals for other IPs（Timer） 

◆ Each comparator can generate interrupts（via the EXTI controller） 
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3.13.3 Analog-to-Digital Converter（ADC） 

Supports one 12-bit Analog-to-Digital Converter（ADC），with a Successive Approximation 

Register (SAR) architecture, featuring a total of 20 channels and supporting up to 16 

external signal inputs. 

◆ Configurable resolution：12-bit、10-bit、8-bit or 6-bit 

◆ Interrupts: Generated on conversion completion, injected conversion completion, 

analog watchdog, or overflow events 

◆ Configurable data alignment 

◆ Supports single, continuous, or discontinuous conversion modes 

◆ Independently configurable sampling time for each channel 

◆ Configurable external trigger polarity for regular and injected conversion channels 

◆ Configurable reference source and conversion clock 

◆ DMA request: Can be generated during regular channel conversion 

◆ Four dedicated injected data registers for injected channels 

◆ Low-power modes: Auto-delay and auto-power-off conversion mode 
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3.13.4 Operational Amplifier（OPAMP） 

Supports one operational amplifier (OPAMP), with input and output connections available 

to external pins, allowing users to integrate the OPAMP with various components. 

◆ Rail-to-rail voltage input and output range 

◆ Low input bias current 

◆ Low input offset voltage 

◆ High bandwidth gain 

◆ Provides high-speed mode for improved slew rate 

◆ Supports differential amplification mode 

Figure 3. Operational Amplifier Functional Block Diagram 
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4 Pinouts, pin description and alternate functions 

4.1 QFN40 Pinouts 

Figure 4. PT2E01-U6OI(A) QFN40（5x5mm）Pinouts 
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4.2 LQFP48 Pinouts 

Figure 5. PT2E01-Q6LI(A) LQFP48（7x7mm）Pinouts 
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4.3 Pin assignment and description 

Table 4. Pin assignment and description 
LQ

FP
4
8

 

Q
FN

4
0

 
Pin name Pin type 

Pin functions 

Alternate functions Analog functions 

1 — PA09 I/O/A 

SPI1_SCK 
SPI2_SCK 
I2C1_SCL 
UART1_CK 
A16C4T2_ETR 
A16C4T2_CH1 
A16C4T2_CH3 

ADC_IN9 

2 — PA10 I/O/A 

SPI1_NSS 
SPI2_MOSI 
I2C1_SDA 
UART1_CTS 
UART2_TX 
A32C2T2_ETR 
A16C4T2_CH3N 
A16C4T2_CH4 
BKIN_ETR_EXT1 

ADC_IN10 

3 1 PA11 I/O/A 

SPI1_MOSI 
SPI2_MISO 
I2C1_SMBA 
UART1_RTS 
UART2_RX 
E16C6T1_CH4 
A16C4T2_CH2N 
A16C4T2_CH1 
MCORDY 

ADC_IN11 

4 2 PA12 I/O/A 

SPI1_MISO 
SPI2_SCK 
UART1_TX 
UART2_RTS 
E16C6T1_CH4N 
A16C4T2_CH1N 
A16C4T2_CH2 
MCO 

 

5 3 PA13 I/O/A 

SPI2_NSS 
I2C1_SMBA 
UART1_RX 
UART2_CTS 
A32C2T2_ETR 
E16C6T1_ETR 
A16C4T2_CH3 
TRIM_EXCLK 

CKTEST_OUT 

6 4 VSSH G GROUND 

7 5 PC15_HOSCO I/O/A 

I2C1_SDA 
UART2_TX 
A32C2T1_ETR 
A32C2T1_CH1 
A16C4T2_CH4 
BKIN_ETR_EXT1 

HOSCO 

8 6 PC14_HOSCI I/O/A 

I2C1_SCL 
UART2_RX 
A16C4T2_ETR 
A32C2T1_CH2 
A32C2T1_CH1N 
BKIN_ETR_EXT2 

HOSCI 

9 7 VDDH P POWER 
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LQ
FP

4
8

 

Q
FN

4
0

 

Pin name Pin type 

Pin functions 

Alternate functions Analog functions 

10 — PD09 I/O/A 

SPI1_MOSI 
SPI2_SCK 
I2C1_SMBA 
UART1_TX 
UART2_RTS 
E16C6T1_CH2 
A32C2T2_CH1 
TRIM_EXCLK 

 

11 — PD08 I/O/A 

SPI1_MISO 
SPI2_NSS 
I2C1_SCL 
UART1_RX 
UART2_CTS 
E16C6T1_CH2N 
A32C2T2_CH2 
A32C2T2_CH1N 

 

12 8 PB05 I/O/A 

SPI1_NSS 
I2C1_SDA 
UART1_CTS 
UART2_TX 
A16C4T1_BKIN 
A16C4T1_CH1 
A16C4T2_CH3N 
IR_OUT 
WKUP5 

 

13 9 PB04 I/O/A 

SPI1_SCK 
UART1_RX 
UART2_RX 
A16C4T2_BKIN 
A16C4T1_CH2 
A16C4T1_CH3N 
BKIN_ETR_EXT1 
WKUP4 

 

14 10 PB03 I/O/A 

SPI1_MOSI 
SPI2_MISO 
I2C1_SMBA 
UART1_CK 
UART2_CTS 
E16C6T1_ETR 
A16C4T1_CH3 
A16C4T2_CH3 
BKIN_ETR_EXT2 
WKUP3 

 

15 11 PB02 I/O/A 

SPI1_MISO 
SPI2_MOSI 
I2C1_SCL 
UART1_RTS 
UART2_RTS 
E16C6T1_BKIN 
A16C4T1_CH1N 
A16C4T2_CH1 
BKIN_ETR_EXT1 
WKUP2  
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LQ
FP

4
8

 

Q
FN

4
0

 

Pin name Pin type 

Pin functions 

Alternate functions Analog functions 

16 12 PB01 I/O/A 

SPI1_SCK 
SPI2_SCK 
I2C1_SDA 
UART1_TX 
UART2_TX 
A32C2T1_BKIN 
A16C4T1_CH2N 
A16C4T1_CH4 
BKIN_ETR_EXT1 
WKUP1 

 

17 13 PB00 I/O/A 

SPI1_NSS 
SPI2_NSS 
UART1_RX 
UART2_RX 
A32C2T2_BKIN 
A16C4T1_CH3N 
A16C4T2_CH4 
BKIN_ETR_EXT2 
WKUP0 

 

18 — PD07 I/O/A 

SPI1_MISO 
I2C1_SCL 
UART1_RX 
A32C2T1_ETR 
A16C4T1_CH4 
A16C4T2_CH1 

 

19 14 NRST A SYSTEM MAIN RESET 

20 15 PD06 I/O/A 

SPI1_SCK 
SPI2_MOSI 
I2C1_SDA 
UART1_CTS 
UART2_TX 
E16C6T1_CH1 
E16C6T1_CH4 

 

21 16 PD05 I/O/A 

SPI1_NSS 
SPI2_MISO 
I2C1_SMBA 
UART1_RTS 
UART2_RX 
E16C6T1_CH1N 
E16C6T1_CH4N 

 

22 — PB06 I/O/A 

SPI1_MOSI 
SPI2_SCK 
I2C1_SDA 
UART1_TX 
E16C6T1_CH1 
E16C6T1_CH4 
WKUP6 

 

23 — PB07 I/O/A 

SPI1_MISO 
SPI2_NSS 
I2C1_SCL 
UART1_RX 
UART2_RTS 
E16C6T1_CH1N 
E16C6T1_CH4N 
A16C4T1_CH1 
WKUP7 

 

24 17 PC00(1) I/O/A 

SWCLK 
UART1_TX 
E16C6T1_CH1 
A32C2T1_CH1 
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LQ
FP

4
8

 

Q
FN

4
0

 

Pin name Pin type 

Pin functions 

Alternate functions Analog functions 

25 18 PC01(1) I/O/A 

SWDIO 
SPI2_NSS 
UART1_RX 
UART2_CTS 
E16C6T1_CH1N 
A32C2T1_CH2 
A32C2T1_CH1N 
MCORDY 

 

26 19 PC02 I/O/A 

SPI2_MOSI 
I2C1_SDA 
UART1_RTS 
UART2_TX 
E16C6T1_CH3 
E16C6T1_CH4N 
A32C2T2_CH1 
MCO 

 

27 20 PC03 I/O/A 

SPI1_NSS 
SPI2_MISO 
I2C1_SCL 
UART1_CTS 
UART2_RX 
E16C6T1_CH3N 
A32C2T2_CH2 
A32C2T2_CH1N 
CMP_OUT 

 

28 21 PC04 I/O/A 

SPI1_SCK 
SPI2_SCK 
I2C1_SMBA 
UART1_CK 
E16C6T1_CH2N 
A16C4T1_CH3 

 

29 22 PC05 I/O/A 

SPI1_MOSI 
SPI2_SCK 
I2C1_SDA 
UART1_TX 
E16C6T1_CH1N 
A16C4T1_CH4 
A16C4T1_CH3N 

 

30 23 PC06 I/O/A 

SPI1_MISO 
SPI2_MOSI 
I2C1_SCL 
UART1_RX 
UART2_TX 
E16C6T1_CH3 
A32C2T1_CH1 
A32C2T2_CH1 

 

31 24 PC07 I/O/A 

SPI2_MISO 
I2C1_SMBA 
UART1_TX 
UART2_RX 
E16C6T1_CH2 
A32C2T1_CH2 
A32C2T1_CH1N 
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LQ
FP

4
8

 

Q
FN

4
0

 

Pin name Pin type 

Pin functions 

Alternate functions Analog functions 

32 25 PD04 I/O/A 

SPI1_MISO 
SPI2_NSS 
I2C1_SCL 
UART1_RX 
UART2_RTS 
E16C6T1_CH1 
A32C2T2_CH2 
A32C2T2_CH1N 
BKIN_ETR_EXT2 

 

33 26 PD03 I/O/A 

SPI1_NSS 
SPI2_MOSI 
I2C1_SMBA 
UART1_CTS 
UART2_TX 
E16C6T1_CH2 
E16C6T1_CH4 
A16C4T1_CH1 
IR_OUT 

ADC_IN15 
CMP_INN3 

34 27 PD02 I/O/A 

SPI1_SCK 
SPI2_MISO 
I2C1_SDA 
UART1_CK 
UART2_RX 
E16C6T1_CH2N 
A16C4T1_CH2 
A16C4T1_CH1N 

ADC_IN14 
CMP_INP3 

35 28 PD01 I/O/A 

SPI1_MOSI 
SPI2_NSS 
I2C1_SDA 
UART1_TX 
UART2_CTS 
A16C4T1_ETR 
A16C4T2_CH1 
A16C4T2_CH2N 
BKIN_ETR_EXT2 

ADC_IN13 
CMP_INN2 
OPA_VINN1 

36 29 PD00 I/O/A 

SPI1_MISO 
SPI2_SCK 
I2C1_SCL 
UART1_RX 
A16C4T1_CH1 
A16C4T2_CH2 
A16C4T2_CH1N 
BKIN_ETR_EXT1 

ADC_IN12 
CMP_INP2 
OPA_VINP1 

37 — PC08 I/O/A 

I2C1_SMBA 
UART1_RTS 
E16C6T1_BKIN 
A16C4T1_CH1 
A16C4T1_CH2N 

 

38 30 PA00 I/O/A 

SPI1_SCK 
SPI2_MOSI 
UART1_CTS 
UART2_CTS 
E16C6T1_CH2 
A16C4T1_CH2 
A16C4T1_CH1N 
MCO 

ADC_IN0 
OPA_VINP0 
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LQ
FP

4
8

 

Q
FN

4
0

 

Pin name Pin type 

Pin functions 

Alternate functions Analog functions 

39 31 PA01 I/O/A 

SPI1_NSS 
SPI2_MISO 
I2C1_SMBA 
UART1_RTS 
UART2_RTS 
E16C6T1_CH2N 
A16C4T1_CH3 
A16C4T1_CH2N 
MCORDY 

ADC_IN1 
OPA_VINN0 

40 32 PA02 I/O/A 

SPI1_MOSI 
SPI2_NSS 
I2C1_SDA 
UART1_RX 
UART2_TX 
E16C6T1_CH3 
A32C2T2_CH1 
TRIM_EXCLK 

ADC_IN2 
CMP_INP1 
OPA_VOUT 

41 33 PA03 I/O/A 

SPI1_MISO 
SPI2_SCK 
I2C1_SCL 
UART1_TX 
UART2_RX 
E16C6T1_CH3N 
A32C2T2_CH2 
A32C2T2_CH1N 
BKIN_ETR_EXT2 

ADC_IN3 
CMP_INN1 
OPA_VINP2 

42 34 VDDA P ANALOG POWER 

43 35 VSSA G ANALOG GROUND 

44 36 PA04 I/O/A 

SPI1_NSS 
I2C1_SDA 
UART1_RX 
A16C4T1_BKIN 
E16C6T1_CH3 
A16C4T2_CH1N 
IR_OUT 

ADC_IN4 
CMP_INP0 

45 37 PA05 I/O/A 

SPI1_SCK 
I2C1_SCL 
UART1_TX 
UART2_TX 
A16C4T2_BKIN 
E16C6T1_CH3N 
A16C4T2_CH2N 
IR_OUT 

ADC_IN5 
CMP_INN0 

46 38 PA06 I/O/A 

SPI1_NSS 
SPI2_MOSI 
I2C1_SMBA 
UART1_RX 
UART2_RX 
A32C2T1_BKIN 
A16C4T2_CH3N 

ADC_IN6 

47 39 PA07 I/O/A 

SPI1_MOSI 
SPI2_MISO 
I2C1_SDA 
UART1_TX 
UART2_TX 
A32C2T2_BKIN 
E16C6T1_BKIN 
A16C4T2_CH1 
MCORDY 

ADC_IN7 
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LQ
FP

4
8

 

Q
FN

4
0

 

Pin name Pin type 

Pin functions 

Alternate functions Analog functions 

48 40 PA08 I/O/A 

SPI1_MISO 
SPI2_NSS 
UART1_RX 
UART2_RX 
A16C4T1_ETR 
E16C6T1_ETR 
A16C4T2_CH2 
MCO 

ADC_IN8 

— — EPAD (VSSH) G DIGITAL GROUND — 

Note: 
(1). After reset, SWCLK (PC00) is configured in pull-down mode, and SWDIO (PC01) is configured in pull-up mode by 
default. 
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4.4 Pin definition description 

Table 5. Pin definition description 

Pin name Definition 

Power 

VDDH Digital and I/O power  

VSSH Digital and I/O ground 

VDDA Analog power 

VSSA Analog ground 

Clock 
HOSCI 

External high-speed oscillator clock input/External high-

speed clock input 

HOSCO External high-speed oscillator clock output 

System 

interface 

NRST External reset input pin 

SWCLK SWD adaptation interface clock 

SWDIO SWD adaptation interface data input/output 

MCO Microcontroller clock output 

WKUPy Low-power external wake-up input (y=0~7) 

Timer 

E16C6Tx_CHy E16C6Tx channel y input/output, (x=1; y=1,2,3,4) 

E16C6Tx_CHyN E16C6Tx channel y complementary output, (x=1; y=1,2,3,4) 

E16C6Tx_ETR E16C6Tx external trigger input,（x=1） 

E16C6Tx_BKIN E16C6Tx brake input,（x=1） 

A32C2Tx_CHy A32C2Tx channel y input/output, (x=1,2; y=1,2) 

A32C2Tx_CHyN A32C2Tx channel y complementary output, (x=1,2; y=1) 

A32C2Tx_ETR A32C2Tx external trigger input,（x=1,2） 

A32C2Tx_BKIN A32C2Tx brake input,（x=1,2） 

A16C4Tx_CHy A16C4Tx channel y input/output, (x=1,2; y=1,2,3,4) 

A16C4Tx_CHyN A16C4Tx channel y complementary output, (x=12; y=1,2,3) 

A16C4Tx_ETR A16C4Tx external trigger input,（x=1,2） 

A16C4Tx_BKIN A16C4Tx brake input,（x=1,2） 

BKIN_ETR_EXTx External brake/trigger input, (x=1,2) 

Communication 

interface I2C 

I2Cx_SMBA I2Cx SMBus alert pin, (x=1) 

I2Cx_SCL I2Cx serial clock, (x=1) 

I2Cx_SDA I2Cx serial data input/output, (x=1) 

Communication 

interface SPI 

SPIx_SCK SPIx master mode clock output/slave mode input, (x=1,2) 

SPIx_MOSI SPIx master mode data output/slave mode input, (x=1,2) 

SPIx_MISO SPIx master mode data input/slave mode output, (x=1,2) 

SPIx_NSS SPIx chip selection, (x=1,2) 

Communication 

interface UART 

UARTx_TX UARTx data transmission, (x=1,2) 

UARTx_RX UARTx data reception, (x=1,2) 

UARTx_CTS UARTx transmission allowed, (x=1,2) 

UARTx_RTS UARTx transmission request, (x=1,2) 

UARTx_CK UARTx smart card mode clock output, (x=1) 

IR_OUT Infrared control output 

Analog 

ADC1_INy ADC1 channel y input, (y=0~15) 

CMPx_INP CMPx positive terminal analog input, (x=1) 

CMPx_INN CMPx negative terminal analog input, (x=1) 

CMPx_OUT CMPx comparator result output, (x=1) 

OPAx_VINP OPAx positive analog input,（x=1） 
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Pin name Definition 

OPAx_VINN OPAx negative analog input,（x=1） 

OPAx_VOUT OPAx analog output,（x=1） 

 



Pinouts, pin description and alternate functions PT2E01 
 

36/67 PRE5.0   

  www.princeton.com.tw 

4.5 Alternate Function 

◆ Alternate functions select of port PA 

Table 6. Alternate functions select of port PA 

Pin  
Name 

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 ALT(A) 

PA00 SPI1_SCK SPI2_MOSI — UART1_CTS UART2_CTS E16C6T1_CH2 A16C4T1_CH2 A16C4T1_CH1N MCO — 
ADC_IN0, 

OPA_VINP0 

PA01 SPI1_NSS SPI2_MISO I2C1_SMBA UART1_RTS UART2_RTS E16C6T1_CH2N A16C4T1_CH3 A16C4T1_CH2N MCORDY — 
ADC_IN1, 

OPA_VINN0 

PA02 SPI1_MOSI SPI2_NSS I2C1_SDA UART1_RX UART2_TX E16C6T1_CH3 A32C2T2_CH1 — TRIM_EXCLK — 

ADC_IN2, 

CMP_INP1 

OPA_VOUT 

PA03 SPI1_MISO SPI2_SCK I2C1_SCL UART1_TX UART2_RX E16C6T1_CH3N A32C2T2_CH2 A32C2T2_CH1N BKIN_ETR_EXT2 — 

ADC_IN3, 

CMP_INN1, 

OPA_VINP2 

PA04 SPI1_NSS — I2C1_SDA UART1_RX — A16C4T1_BKIN E16C6T1_CH3 A16C4T2_CH1N IR_OUT — 
ADC_IN4, 

CMP_INP0 

PA05 SPI1_SCK — I2C1_SCL UART1_TX UART2_TX A16C4T2_BKIN E16C6T1_CH3N A16C4T2_CH2N IR_OUT — 
ADC_IN5, 

CMP_INN0 

PA06 SPI1_NSS SPI2_MOSI I2C1_SMBA UART1_RX UART2_RX A32C2T1_BKIN — A16C4T2_CH3N — — ADC_IN6 

PA07 SPI1_MOSI SPI2_MISO I2C1_SDA UART1_TX UART2_TX A32C2T2_BKIN E16C6T1_BKIN A16C4T2_CH1 MCORDY — ADC_IN7 

PA08 SPI1_MISO SPI2_NSS — UART1_RX UART2_RX A16C4T1_ETR E16C6T1_ETR A16C4T2_CH2 MCO -— ADC_IN8 

PA09 SPI1_SCK SPI2_SCK I2C1_SCL UART1_CK — A16C4T2_ETR A16C4T2_CH1 A16C4T2_CH3 - — ADC_IN9 

PA10 SPI1_NSS SPI2_MOSI I2C1_SDA UART1_CTS UART2_TX A32C2T2_ETR A16C4T2_CH3N A16C4T2_CH4 BKIN_ETR_EXT1 — ADC_IN10 

PA11 SPI1_MOSI SPI2_MISO I2C1_SMBA UART1_RTS UART2_RX E16C6T1_CH4 A16C4T2_CH2N A16C4T2_CH1 MCORDY — ADC_IN11 

PA12 SPI1_MISO SPI2_SCK — UART1_TX UART2_RTS E16C6T1_CH4N A16C4T2_CH1N A16C4T2_CH2 MCO — — 

PA13 — SPI2_NSS I2C1_SMBA UART1_RX UART2_CTS A32C2T2_ETR E16C6T1_ETR A16C4T2_CH3 TRIM_EXCLK -— — 

  



PT2E01 Pinouts, pin description and alternate functions 
 

 PRE5.0 37/67 

 

◆ Alternate functions select of port PB 

Table 7. Alternate functions select of port PB 

Pin  
Name 

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 ALT(A) 

PB00 SPI1_NSS SPI2_NSS — UART1_RX UART2_RX A32C2T2_BKIN A16C4T1_CH3N A16C4T2_CH4 BKIN_ETR_EXT2 WKUP0 — 

PB01 SPI1_SCK SPI2_SCK I2C1_SDA UART1_TX UART2_TX A32C2T1_BKIN A16C4T1_CH2N A16C4T1_CH4 BKIN_ETR_EXT1 WKUP1 — 

PB02 SPI1_MISO SPI2_MOSI I2C1_SCL UART1_RTS UART2_RTS E16C6T1_BKIN A16C4T1_CH1N A16C4T2_CH1 BKIN_ETR_EXT1 WKUP2 — 

PB03 SPI1_MOSI SPI2_MISO I2C1_SMBA UART1_CK UART2_CTS E16C6T1_ETR A16C4T1_CH3 A16C4T2_CH3 BKIN_ETR_EXT2 WKUP3 — 

PB04 SPI1_SCK — — UART1_RX UART2_RX A16C4T2_BKIN A16C4T1_CH2 A16C4T1_CH3N BKIN_ETR_EXT1 WKUP4 — 

PB05 SPI1_NSS — I2C1_SDA UART1_CTS UART2_TX A16C4T1_BKIN A16C4T1_CH1 A16C4T2_CH3N IR_OUT WKUP5 — 

PB06 SPI1_MOSI SPI2_SCK I2C1_SDA UART1_TX — E16C6T1_CH1 E16C6T1_CH4 — — WKUP6 — 

PB07 SPI1_MISO SPI2_NSS I2C1_SCL UART1_RX UART2_RTS E16C6T1_CH1N E16C6T1_CH4N A16C4T1_CH1 — WKUP7 — 
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◆ Alternate functions select of port PC 

Table 8. Alternate functions select of port PC 

Pin  
Name 

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 ALT(A) 

PC00 SWCLK — — UART1_TX — E16C6T1_CH1 — A32C2T1_CH1 — — — 

PC01 SWDIO SPI2_NSS — UART1_RX UART2_CTS E16C6T1_CH1N A32C2T1_CH2 A32C2T1_CH1N MCORDY — — 

PC02 — SPI2_MOSI I2C1_SDA UART1_RTS UART2_TX E16C6T1_CH3 E16C6T1_CH4N A32C2T2_CH1 MCO — — 

PC03 SPI1_NSS SPI2_MISO I2C1_SCL UART1_CTS UART2_RX E16C6T1_CH3N A32C2T2_CH2 A32C2T2_CH1N CMP_OUT — — 

PC04 SPI1_SCK SPI2_SCK I2C1_SMBA UART1_CK — E16C6T1_CH2N A16C4T1_CH3 — — — — 

PC05 SPI1_MOSI SPI2_SCK I2C1_SDA UART1_TX — E16C6T1_CH1N A16C4T1_CH4 A16C4T1_CH3N — — — 

PC06 SPI1_ MISO SPI2_MOSI I2C1_SCL UART1_RX UART2_TX E16C6T1_CH3 A32C2T1_CH1 A32C2T2_CH1 — — — 

PC07 — SPI2_MISO I2C1_SMBA UART1_TX UART2_RX E16C6T1_CH2 A32C2T1_CH2 A32C2T1_CH1N — — — 

PC08 — — I2C1_SMBA UART1_ RTS  E16C6T1_BKIN A16C4T1_CH1 A16C4T1_CH2N — — — 

PC14_HOSCI — — I2C1_SCL — UART2_RX A16C4T2_ETR A32C2T1_CH2 A32C2T1_CH1N BKIN_ETR_EXT2 — HOSCI 

PC15_HOSCO — — I2C1_SDA — UART2_TX A32C2T1_ETR A32C2T1_CH1 A16C4T2_CH4 BKIN_ETR_EXT1 — HOSCO 
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◆ Alternate functions select of port PD 

Table 9. Alternate functions select of port PD 

Pin  
Name 

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 ALT(A) 

PD00 SPI1_MISO SPI2_SCK I2C1_SCL UART1_RX  A16C4T1_CH1 A16C4T2_CH2 A16C4T2_CH1N BKIN_ETR_EXT1 — 

ADC_IN12 

CMP_INP2 

OPA_VINP1 

PD01 SPI1_MOSI SPI2_NSS I2C1_SDA UART1_TX UART2_CTS A16C4T1_ETR A16C4T2_CH1 A16C4T2_CH2N BKIN_ETR_EXT2 — 

ADC_IN13 

CMP_INN2 

OPA_VINN1 

PD02 SPI1_SCK SPI2_MISO I2C1_SDA UART1_CK UART2_RX E16C6T1_CH2N A16C4T1_CH2 A16C4T1_CH1N — — 
ADC_IN14 

CMP_INP3 

PD03 SPI1_NSS SPI2_MOSI I2C1_SMBA UART1_CTS UART2_TX E16C6T1_CH2 E16C6T1_CH4 A16C4T1_ CH1 IR_OUT — 
ADC_IN15 

CMP_INN3 

PD04 SPI1_MISO SPI2_NSS I2C1_SCL UART1_RX UART2_RTS E16C6T1_CH1 A32C2T2_CH2 A32C2T2_CH1N BKIN_ETR_EXT2 —  

PD05 SPI1_NSS SPI2_MISO I2C1_SMBA UART1_RTS UART2_RX E16C6T1_CH1N E16C6T1_CH4N — — —  

PD06 SPI1_SCK SPI2_MOSI I2C1_SDA UART1_CTS UART2_TX E16C6T1_CH1 E16C6T1_CH4 — — —  

PD07 SPI1_MISO — I2C1_SCL UART1_RX — A32C2T1_ETR A16C4T1_CH4 A16C4T2_CH1 — —  

PD08 SPI1_MISO SPI2_NSS I2C1_SCL UART1_RX UART2_CTS E16C6T1_CH2N A32C2T2_CH2 A32C2T2_CH1N — —  

PD09 SPI1_MOSI SPI2_SCK I2C1_SMBA UART1_TX UART2_RTS E16C6T1_CH2 A32C2T2_CH1 -— TRIM_EXCLK —  
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5 Electrical Characteristics  

5.1 Parameter conditions 

5.1.1 Minimum and Maximum Values, Typical Value 

The maximum and minimum values are the data guaranteed under the worst conditions 

(including environmental temperature, supply voltage, clock frequency, etc.) after testing all 

devices within the specified temperature range. Unless otherwise specified, the typical 

values are the electrical data measured under the conditions of temperature TA = 25°C and 

supply voltage VDDH = 5V (2.0V ≤ VDDH ≤ 5.5V). Some device data, which has not been 

tested, is provided as theoretical design values. 

5.1.2 Power supply scheme 

Figure 6. Power supply scheme 
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5.1.3 Current consumption measurement 

When measuring the chip current, a current meter can be connected in series between the 

VDDH pin and the VDD power supply, as shown in the diagram below. Before measuring, 

ensure that all peripherals are disabled, and the GPIOs are not configured in output mode. 

Additionally, remove all loads from the measurement board, including LEDs, pull-up and 

pull-down resistors, and other components.  

Figure 7. Current consumption measurement scheme 
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5.2 Absolute maximum ratings 

The following table lists the absolute maximum electrical parameters that the chip can 

tolerate. Operation outside the Absolute Maximum Ratings may cause permanent device 

damage. These ratings are stress limits only, and functional operation of the device at these 

or any other conditions beyond those specified under Recommended Operating Conditions 

is not guaranteed. Operating outside the Recommended Operating Conditions but within 

the Absolute Maximum Ratings may impair device functionality, reliability, or longevity. 

5.2.1 Absolute maximum voltage ratings 

Table 10. Voltage characteristics 

Symbol Ratings Min. Max. Unit 

VDD External supply voltage（Include VDDH） – 0.3 7.5 V 

VIN Input voltage on any other pin – 0.3 VDD+0.3 V 

|∆VDDH| Variations between different VDD power pins – 50 mV 

|∆VSSH| Variations between different VSS power pins – 50 mV 

VESD Electrostatic discharge voltage 
Please refer to Section 5.3.10.1, “

 Electrostatic discharge (ESD)” 

 

5.2.2 Absolute maximum current ratings 

Table 11. Current characteristics 

Symbol Ratings Min. Max. Unit 

IVDD Current into VDDH power pin – 200 mA 

IVSS Current out of VSSH ground pin – 200 mA 

IIO 
Output current sunk by sum of all I/Os and control pins – 50 mA 

Output current sourced by sum of all I/Os and control pins – 50 mA 

ILATCH I/O latch-up current 
Please refer to Section 5.3.10.2, “Static 

latch-up (Latch-Up)” 

 

5.2.3 Thermal characteristics 

Table 12. Thermal characteristics 

Symbol Ratings Min. Max. Unit 

TSTG Storage temperature range -55 125 ℃ 

TJ Maximum junction temperature – 125 ℃ 
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5.3 Operating conditions 

5.3.1 General operating conditions 

Table 13. General operating conditions 

Symbol Parameter Conditions Min. Max. Unit 

fHCLK Internal AHB clock frequency — – 80 MHz 

fPCLK1 Internal APB1 clock frequency — – 80 MHz 

fPCLK2 Internal APB2 clock frequency — – 80 MHz 

VDDH Standard operating voltage VDDH=VDDA 2.0 5.5 V 

VDDA Analog supply voltage 

VDDH=VDDA， 

Turn off ADC/OPA/ 

Temperature sensor 

2.0 5.5 V 

VDDH=VDDA， 

Turn on ADC/OPA/ 

Temperature sensor 

2.4 5.5 V 

TA Ambient temperature — -40 125 ℃ 

TJ Junction temperature — – 125 ℃ 

Note: Functional operation is guaranteed only within the Recommended Operating Conditions. Operation outside this 

range may result in degraded performance, reduced reliability, or shortened lifetime of the device. 

 

5.3.2 Operating conditions at power-up / power-down 

Table 14. Operating conditions at power-up / power-down 

Symbol Parameter Conditions Min. Max. Unit 

tVDDH 
VDDH rise time rate — 10 1200000 

μs/V 
VDDH fall time rate — 133 ∞ 

 

5.3.3 Embedded reset and power control block characteristics 

Table 15. Embedded reset and power control block characteristics 

Symbol Parameter Conditions Min. Typ. Max. Unit 

VPOR/VPDR 
Power-on/ Power-down reset 

threshold 

Falling edge 1.6 1.7 1.8 
V 

Rising edge 1.53 1.63 1.73 

VPDRHYST PDR hysteresis — – 70 – mV 

TRSTTEMPO Reset temporization — – 3.5 – ms 

VBOR 
Brownout reset threshold, 

level selection (BORLS) 

BORLS=000 
Falling edge 1.9 2 2.1 

V 

Rising edge 2.1 2.2 2.3 

BORLS=001 
Falling edge 2.2 2.3 2.4 

Rising edge 2.4 2.5 2.6 

BORLS=010 
Falling edge 2.5 2.6 2.7 

Rising edge 2.7 2.8 2.9 

BORLS=011 
Falling edge 2.8 2.9 3 

Rising edge 3 3.1 3.2 

BORLS=100 
Falling edge 3.1 3.2 3.3 

Rising edge 3.3 3.4 3.5 
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Symbol Parameter Conditions Min. Typ. Max. Unit 

BORLS=101 
Falling edge 3.4 3.5 3.6 

Rising edge 3.6 3.7 3.8 

BORLS=110 
Falling edge 3.7 3.8 3.9 

Rising edge 3.9 4 4.1 

BORLS=111 
Falling edge 4 4.1 4.2 

Rising edge 4.2 4.3 4.4 

VBORHYST VBOR hysteresis —  – 200 – mV 

VLVD 
LVD threshold, level selection

（LVDLS） 

LVDLS=0000 
Falling edge 1.8 1.9 2 

V 

Rising edge 1.9 2 2.1 

LVDLS=0001 
Falling edge 2 2.1 2.2 

Rising edge 2.1 2.2 2.3 

LVDLS=0010 
Falling edge 2.2 2.3 2.4 

Rising edge 2.3 2.4 2.5 

LVDLS=0011 
Falling edge 2.4 2.5 2.6 

Rising edge 2.5 2.6 2.7 

LVDLS=0100 
Falling edge 2.6 2.7 2.8 

Rising edge 2.7 2.8 2.9 

LVDLS=0101 
Falling edge 2.8 2.9 3 

Rising edge 2.9 3 3.1 

LVDLS=0110 
Falling edge 3 3.1 3.2 

Rising edge 3.1 3.2 3.3 

LVDLS=0111 
Falling edge 3.2 3.3 3.4 

Rising edge 3.3 3.4 3.5 

LVDLS=1000 
Falling edge 3.4 3.5 3.6 

Rising edge 3.5 3.6 3.7 

LVDLS=1001 
Falling edge 3.6 3.7 3.8 

Rising edge 3.7 3.8 3.9 

LVDLS=1010 
Falling edge 3.8 3.9 4 

Rising edge 3.9 4 4.1 

LVDLS=1011 
Falling edge 4 4.1 4.2 

Rising edge 4.1 4.2 4.3 

LVDLS=1100 
Falling edge 4.2 4.3 4.4 

Rising edge 4.3 4.4 4.5 

LVDLS=1101 
Falling edge 4.4 4.5 4.6 

Rising edge 4.5 4.6 4.7 

LVDLS=1110 
Falling edge 4.6 4.7 4.8 

Rising edge 4.7 4.8 4.9 

LVDLS=1111 
Falling edge 4.8 4.9 5 

Rising edge 4.9 5 5.1 

VLVDHYST LVD hysteresis —  – 100 – mV 
Note: TA=+25°C，this table is the design theoretical value. 
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5.3.4 Supply current characteristics 

5.3.4.1 Normal Mode Current Consumption 

The current consumption is subjected to several parameters and factors such as the 

operating voltage, ambient temperature, GPIO pin loading, device software configuration, 

operating frequencies, and operating mode.  

Current consumption in normal mode, measured under the following configuration 

conditions: 

◼ All I/Os are in input mode (with fixed pull-up) and no load 

◼ System frequency fHCLK= 8~32MHz，using HOSC；When fHCLK≥ 48MHz，enable PLL，

with the reference clock being HOSC 8MHz 

◼ Running the Dhrystone2 program 

◼ FLASH access cycles vary according to the system frequency 

◼ Enable FLASH prefetch buffer function，FC_CTL.BUFEN=1。 

◼ When the peripherals are enabled, fPCLK1=fHCLK，fPCLK2=fHCLK 

◼ Unless otherwise specified, other clock sources are disable (HRC, LRC) 

 

◆ Typical current consumption in Run mode, code running from FLASH memory 

Table 16. Typical current consumption in Run mode, code running from FLASH memory 

Symbol Parameter Conditions fHCLK Wait Typ. Unit 

IVDDH 
Supply current in Run 

mode 

fHCLK = fHOSC, 

When fHCLK≥ 48MHz, PLL ON, 

HOSC= 8MHz, all peripherals enabled 

（TA=25℃, VDDH=5V） 

80MHz 3 10.1 

mA 

72MHz 2 9.47 

60MHz 2 8.04 

48MHz 1 6.87 

32MHz 1 4.96 

24MHz 0 4.04 

16MHz 0 2.83 

8MHz 0 1.66 

4MHz 0 1.02 

fHCLK = fHOSC, 

When fHCLK≥ 48MHz, PLL ON , 

HOSC= 8MHz, all peripherals disable 

（TA=25℃, VDDH=5V） 

80MHz 3 5.58 

72MHz 2 5.41 

60MHz 2 4.64 

48MHz 1 4.14 

32MHz 1 3.15 

24MHz 0 2.68 

16MHz 0 1.97 

8MHz 0 1.21 

4MHz 0 0.79 
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◆ Typical current consumption in Run mode, code running from SRAM memory 

Table 17. Typical current consumption in Run mode, code running from SRAM memory 

Symbol Parameter Conditions fHCLK Wait Typ. Unit 

IVDDH 
Supply current in Run 

mode 

fHCLK = fHOSC, 

When fHCLK≥ 48MHz, PLL ON,  

HOSC= 8MHz, all peripherals enabled 

（TA=25℃, VDDH=5V） 

80MHz 3 11.03 

mA 

72MHz 2 10.00 

60MHz 2 8.45 

48MHz 1 6.89 

32MHz 1 5.01 

24MHz 0 3.87 

16MHz 0 2.76 

8MHz 0 1.59 

4MHz 0 0.98 

fHCLK = fHOSC, 

When fHCLK≥ 48MHz, PLL ON, 

HOSC= 8MHz, all peripherals disable 

（TA=25℃, VDDH=5V） 

80MHz 3 6.79 

72MHz 2 6.18 

60MHz 2 5.26 

48MHz 1 4.34 

32MHz 1 3.20 

24MHz 0 2.51 

16MHz 0 1.85 

8MHz 0 1.13 

4MHz 0 0.76 

 

5.3.4.2 Low Power Mode Current Consumption 

Table 18. Low Power Mode Current Consumption 

Symbol Parameter Condition 

Typ. Max. 

Unit TA=25℃ TA=125℃ 

1.8V 3.3V 5.0V 5.0V 

ISLEEP 
Supply current in 

SLEEP mode 

HRC clock，fHCLK = fPCLK = 

16MHz，all peripherals 

enabled 

1600 1640 1680 1800 µA 

HRC clock，fHCLK = fPCLK = 

16MHz，all peripherals 

disabled 

650 670 690 820 µA 

ISTOP0 

Supply current in 

STOP0 mode 

（Voltage regulator 

enabled, Flash enters 

STOP mode） 

IWDT(LRC) ON 7.38 7.71 8.38 47.5 µA 

IWDT(LRC) OFF 7.08 7.21 7.52 46.5 µA 

ISTOP1 

Supply current in 

STOP1 mode 

（Voltage regulator in 

low-power mode, 

Flash enters STOP 

mode, SRAM data 

retention） 

IWDT(LRC) ON 3.25 3.55 4.1 38.3 µA 

IWDT(LRC) OFF 2.96 3.06 3.25 37.4 µA 



PT2E01 Electrical Characteristics 
 

 PRE5.0 47/67 

  www.princeton.com.tw 

Symbol Parameter Condition 

Typ. Max. 

Unit TA=25℃ TA=125℃ 

1.8V 3.3V 5.0V 5.0V 

ISTANDBY 

Supply current in 

STANDBY mode 

（All voltage 

regulators are turned 

off） 

IWDT(LRC) ON 0.73 1.01 1.49 4.51 µA 

IWDT(LRC) OFF 0.47 0.55 0.67 3.65 µA 

ISHUTDOWN 

Supply current in 

SHUTDOWN mode 

（All voltage 

regulators are turned 

off, and the BandGap 

is disabled） 

IWDT(LRC) ON 249 451 828 3647 nA 

IWDT(LRC) OFF 10 15 30 2789 nA 

 

5.3.5 Low-Power Mode Transition Characteristics 

◆ Wakeup time from low-power mode 

Table 19. Wakeup time from low-power mode 

Symbol Parameter Condition Min. Typ. Max. Unit 

tSLEEP 
Wakeup time from SLEEP 

mode 
fHCLK=16MHz – 7.78 – µs 

tSTOP0 
Wakeup time from STOP0 

mode 
fHCLK=16MHz – 141.33 – µs 

tSTOP1 
Wakeup time from STOP1 

mode 
fHCLK=16MHz – 232.67 – µs 

tSTANDBY 
Wakeup time from STANDBY 

mode 
fHCLK=16MHz – 0.796 – ms 

tSHUTDOWN 
Wakeup time from 

SHUTDOWN mode 
fHCLK=16MHz – 0.916 – ms 
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5.3.6 External clock source characteristics 

◆ High-speed external user clock generated from an external source 

Table 20. High-speed external user clock characteristics 

Symbol Parameter Condition Min. Typ. Max. Unit 

fHOSC HOSCI Input clock frequency — 1 – 32 MHz 

VHOSC_HIGH 
HOSCI input pin high level 

voltage 
— 0.7*VDDH – VDDH V 

VHOSC_LOW 
HOSCI input pin low level 

voltage 
— VSSH – 0.3*VDDH V 

tWIDTH(HOSC) HOSCI high or low time 8MHz – 62.5 – ns 

Cin(HOSC) HOSCI Input capacitance 8MHz – 5 – pF 

DUTYHOSC HOSCI Input clock duty cycle — 40 – 60 % 

ILEAKAGE_HOSC HOSCI Input leakage current VSSH ≤ VIN ≤ VDDH – – 1 µA 

 

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

The high-speed external clock（HOSC）can be supplied with a 4 to 32MHz crystal/ceramic  

resonator oscillator. In applications, the oscillator and load capacitors should be placed as 

close as possible to the chip pins to minimize output distortion and startup stabilization 

time. For detailed information on oscillator characteristics (frequency, packaging, accuracy, 

etc.), please consult the crystal manufacturer. 

Table 21. HOSC oscillator characteristics 

Symbol Parameter Condition Min. Typ. Max. Unit 

fHOSC Oscillator clock frequency — 4 8 32 MHz 

RF Feedback resistor VDDH=5V, TA=25℃ – 125.7 – KΩ 

CL1,CL2 (1) External load capacitance ESRMAX<60ohm, 8MHz 5 22 25 pF 

OA Oscillator margin ESRMAX<60ohm, 8MHz – 11.67 – KΩ 

SF Safety factor ESRMAX<60ohm, 8MHz 5 – – – 

tSTART(HOSC)
(2) HOSC Startup time 

VDDH=5V, 8MHz, 

HOSCRCNT=100 
– 1.02 – ms 

IDD HOSC Current consumption 
VDDH=5V, 8MHz, 

CL1 = CL2 = 22pF 
– 400 – μA 

(1) For selecting CL1 and CL2, it is recommended to use high-quality external ceramic capacitors designed for high-frequency applications, which meet the 

requirements of the crystal or oscillator. The capacitance value should typically range between 5pF and 25pF. CL1 and CL2 are usually of the same size. 

(2) tSTART refers to the startup time from software enabling HOSC to the stabilization of the 8 MHz oscillation. This value is based on measurements from a standard 

crystal oscillator and may vary depending on the crystal manufacturer. 
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The following figure shows a typical application connection of an external high-speed 

oscillator： 

Figure 8. High-speed external clock crystal/ceramic application circuit 

Rf

Crystal

CL1

HOSCI

Integrated inside the chip

Passive peripheral circuit construction

CL2

HOSCO

fHOSC

 

 

5.3.7 Internal clock source characteristics 

◆ High-speed internal (HRC) 16M RC oscillator 

Table 22. HRC oscillator characteristics 

Symbol Parameter Condition Min. Typ. Max. Unit 

fHRC HRC Frequency VDDH=5V, TA=25°C – 16 – MHz 

ACCHRC HRC Accuracy 
TA=−10 to 70°C – ±1 – % 

TA=−40 to 125℃ – ±2 – % 

DVDDH(HRC) HRC Voltage offset rate VDDH=1.8V to 5.5V -0.05 – 0.06 % 

tSTART(HRC) HRC Startup time — – 12 – µs 

IDD HRC power consumption — – 257 – µA 

 

◆ Low-speed internal (LRC) RC oscillator 

Table 23. LRC oscillator characteristics 

Symbol Parameter Condition Min. Typ. Max. Unit 

fLRC LRC Frequency VDDH=5V, TA=25°C 32.669 32.76 33.109 KHz 

ACCLRC LRC Accuracy 
TA= 25°C -0.65 – 0.68 % 

TA=-40 to 125℃ -7.65 – 4.09 % 

tSTART(LRC) LRC Startup time — – 80 – µs 

IDD LRC power consumption — – 0.748 – µA 
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5.3.8 PLL characteristics 

Table 24. PLL characteristics 

Symbol Parameter Condition Min. Typ. Max. Unit 

fPLL_IN PLL input clock frequency — – 4 – MHz 

fPLL_OUT PLL multiplier output clock — 4 – 80 MHz 

fPLL_VCO PLL VCO output — 192 – 320 MHz 

tLOCK
(1) PLL lock time — – 39.6 – μs 

tSTART(PLL)
(1) PLL Startup time 

fPLL_VCO=192MHz – 132.13 – 
μs 

fPLL_VCO=320MHz – 128.13 – 

Jitter PLL Cycle-to-cycle jitter 
RMS, fPLL_VCO=320MHz – 0.63 – 

ns 
P-P, fPLL_VCO=320MHz – 3.77 – 

IDD PLL power consumption 
fPLL_VCO=192MHz – 380 – 

μA 
fPLL_VCO=320MHz – 656 – 

(1) Guaranteed by design, not tested in production. 

 

5.3.9 Flash memory characteristics 

Table 25. Flash memory characteristics 

Symbol Parameter Condition Min. Typ. Max. Unit 

tPROG 32-bit programming time — – 25 – µs 

tERASE Page erase time page = 512B – 2 – ms 

tME Mass erase time 
RP=level 0, WP/UCRP disable – 8 – ms 

RP=level 0, WP/UCRP enable 2 – 254 ms 

IDD Power consumption 

Write mode – 1 – mA 

Erase mode – 1 – mA 

Flash STANDBY mode – 30 – µA 

Flash STOP mode – 10 – µA 

VPROG Programming voltage — – – 10 V 

NEND Endurance TA =−40 to +85 °C 100000 – – cycles 

tRET Data retention TA =−40 to +85 °C 10 – – Years 
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5.3.10 Electrical sensitivity characteristics 

5.3.10.1 Electrostatic discharge (ESD) 

Table 26. ESD values 

Symbol Ratings Condition Class Typ. Unit 

VESD(HBM) 
Electrostatic discharge voltage 

(human body model) 

TA =25℃, conforming to AEC-

Q100-002-E(2013) 

Class 

3A 
6000 V 

VESD(CDM) 
Electrostatic discharge voltage 

(charge device model) 

TA =25℃, conforming to AEC-

Q100-011-D(2019) 

Class 

C3 
2000 V 

 

5.3.10.2 Static latch-up (Latch-Up) 

Table 27. Static latch-up values 

Symbol Ratings Condition Class Unit 

LU Static latch-up class 
TA =125℃, conforming to AEC-Q100-

004-D(2012) 
Class II, Level A mA 
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5.3.11 I/O port characteristics 

◆ Input/output DC characteristics 

Table 28. I/O DC characteristics 

Symbol Parameter Condition Min. Typ. Max. Unit 

VIL 
I/O input low level voltage (CMOS) 

TA = −40 to +125 °C 

VDDH=5V 

– – 0.34*VDDH V 

I/O input low level voltage (TTL) – – 1.29 V 

VIH 
I/O input high level voltage (CMOS) 0.65*VDDH – – V 

I/O input high level voltage (TTL) 1.86 – – V 

IIOLEAK I/O leakage current VSSH≤VIN≤VDDH – – ±20 nA 

RPU 
Weak pull-up equivalent resistor. 

All pins are GPIO mode 
VIN = VSSH  – 50 – kΩ 

RPD 
Weak pull-down equivalent resistor. 

All pins are GPIO mode 
VIN = VDDH – 50  – kΩ 

tFIR 
I/O input pulse filter width 

(Pulse filter FIR = 1) 
– – 3.3 – ns 

VOL(DS0) 
I/O output low level voltage 

(DS=0) 
|IIO|=6mA, VDDH≥4 – – 0.4 V 

VOH(DS0) 
I/O output high level voltage 

(DS=0) 
|IIO|=6.6mA, VDDH≥4 VDDH−0.4 – – V 

VOL(DS1) 
I/O output low level voltage 

(DS=1) 
|IIO|=10.5mA, VDDH≥4 – – 0.4 V 

VOH(DS1) 
I/O output high level voltage 

(DS=1) 
|IIO|=11.4mA, VDDH≥4 VDDH−0.4 – – V 

VOL(DS1) 
I/O output low level voltage 

(DS=1) 
|IIO| = 34.9mA, VDDH≥4 – – 2.4 V 

VOH(DS1) 
I/O output high level voltage 

(DS=1) 
|IIO| =44.7mA, VDDH≥4 VDDH−2.4 – – V 
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◆ Input/output AC characteristics 

Table 29. I/O AC characteristics 

Symbol Parameter 
Drive 

mode 
Load Condition Min. Max. Unit 

fIOOUT_MAX 
Maximum output 

frequency 

DS=0 

CL=50pF 
1.8V≤VDDH<2.7V – 12 MHz 

2.7V≤VDDH<5.5V – 24 MHz 

CL=10pF 
1.8V≤VDDH<2.7V – 28 MHz 

2.7V≤VDDH<5.5V – 56 MHz 

DS=1 

CL=50pF 
1.8V≤VDDH<2.7V – 28 MHz 

2.7V≤VDDH<5.5V – 44 MHz 

CL=10pF 
1.8V≤VDDH<2.7V – 40 MHz 

2.7V≤VDDH<5.5V – 80 MHz 

tIORISE 
Output low to high level 

rise time 

DS=0 

CL=50pF 
1.8V≤VDDH<2.7V – 25 ns 

2.7V≤VDDH<5.5V – 13.2 ns 

CL=10pF 
1.8V≤VDDH<2.7V – 9.66 ns 

2.7V≤VDDH<5.5V – 4.92 ns 

DS=1 

CL=50pF 
1.8V≤VDDH<2.7V – 9.45 ns 

2.7V≤VDDH<5.5V – 5.8 ns 

CL=10pF 
1.8V≤VDDH<2.7V – 5.88 ns 

2.7V≤VDDH<5.5V – 3.18 ns 

tIOFALL 

Output high to  

low level fall  

time 

DS=0 

CL=50pF 
1.8V≤VDDH<2.7V – 29 ns 

2.7V≤VDDH<5.5V – 13.9 ns 

CL=10pF 
1.8V≤VDDH<2.7V – 12.08 ns 

2.7V≤VDDH<5.5V – 5.96 ns 

DS=1 

CL=50pF 
1.8V≤VDDH<2.7V – 12.3 ns 

2.7V≤VDDH<5.5V – 7.2 ns 

CL=10pF 
1.8V≤VDDH<2.7V – 7.28 ns 

2.7V≤VDDH<5.5V – 3.38 ns 

tIOPULSE 

EXTI controller detects 

the pulse width of 

external signals 

— — fHCLK=48MHz – 42 ns 
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5.3.11.1 I/O Output Current (DS=0) 

Figure 9. IOL, VOL, @VDDH=1.8V,3.3V,5V, DS=0 

 

 

Figure 10. IOH, VOH, @VDDH=1.8V,3.3V,5V, DS=0 
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5.3.11.2 I/O Output Current (DS=1) 

Figure 11. IOL, VOL, @VDDH=1.8V,3.3V,5V, DS=1 

 

 

Figure 12. IOH, VOH, @VDDH=1.8V,3.3V,5V, DS=1 
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5.3.12 NRST pin characteristics 

Table 30. NRST pin characteristics 

Symbol Parameter Condition Min. Typ. Max. Unit 

VIL(NRST) NRST input low level voltage – – – 0.38*VDDH V 

VIH(NRST) NRST input high level voltage – 0.62*VDDH – – V 

VHYST(NRST) 
NRST Schmitt trigger voltage 

hysteresis 
– 400 – 1020 mV 

RPU 
Weak pull-up equivalent 

resistor 
VIN = VSSH – 44.6 – kΩ 

tFIR(NRST) NRST input filtered pulse – – – 98.8 ns 

tNRSTPL 
Internally generated reset 

pulse duration 
Without external capacitor – 32.2 – µs 

 

The following is the NRST reference application circuit: 

Figure 13. Recommended NRST pin protection 

0.1uF

NRST

RPU

VDDH

Filter

Internal 

Reset

External 

reset circuit

 

 

5.3.13 Timer characteristics 

Table 31. Timer characteristics 

Symbol Parameter Condition Min. Max. Unit 

tres(TIMER) Timer resolution time 
— 1 – tTIMERCLK 

fTIMERCLK = 80 MHz 12.5 – ns 

fEXT(TIMER) 
Timer external clock frequency 

on CH1 to CH4 

— 0 fTIMERCLK/2 MHz 

fTIMERCLK = 80 MHz 0 40 MHz 

tCOUNTER 

16-bit counter clock period

（prescaler disable） 

— 1 216 tTIMERCLK 

fTIMERCLK = 80 MHz – 819.2 µs 

32-bit counter clock period

（prescaler disable） 

— 1 232 tTIMERCLK 

fTIMERCLK = 80MHz – 53.68 s 
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5.3.14 Communication interfaces characteristics 

5.3.14.1 I2C interface characteristics 

Table 32. I2C characteristics 

Symbol Ratings 
Standard mode Fast mode 

Unit 
Min. Max. Min. Max. 

tWSCLL SCL clock low period 4.7 – 1.3 – µs 

tWSCLH SCL clock high period 4.0 – 0.6 – µs 

tSUSDA SDA data setup time 250 – 100 – ns 

tHSDA SDA data hold time – 3450 – 900 ns 

tRSDA, tRSCL SDA and SCL signal rise time – 1000 – 300 ns 

tFSDA, tFSCL SDA and SCL signal fall time – 300 – 300 ns 

tHSTA START condition hold time 4.0 – 0.6 – µs 

tSUSTA Repeated START condition setup time 4.7 – 0.6 – µs 

tSUSTO STOP condition setup time 4.0 – 0.6 – µs 

tWSTOSTA Bus idle time between STOP and START condition 4.7 – 1.3 – µs 

CBUS 

Bus capacitance load 

(Note: The capacitance load of SCL and SDA 

should be kept as consistent as possible) 

– 400 – 400 pF 

 

Figure 14. I2C timing diagram 
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5.3.14.2 SPI characteristics 

Table 33. SPI characteristics 

Symbol Parameter Condition Min. Max. Unit 

fSCK SPI clock frequency 
Master mode，fPCLK=80MHz – 40 MHz 

Slave mode，fPCLK=48MHz – 24 MHz 

tRSCK 

tFSCK 
SPI clock rise and fall time Capacitance load 30pF – 8 ns 

DUTYSCK SPI input clock duty cycle Slave mode 30 70 % 

tSUNSS NSS setup time Slave mode 10 – ns 

tHNSS NSS hold time Slave mode 10 – ns 

tWSCKH 

tWSCKL 
SCK high and low time 

Master mode，fPCLK=80MHz,  

SPI prescaler = 2 
tPCLK−2 tPCLK+2 ns 

tSUMI Data input setup time Master mode 1 – ns 

tSUSI Data input setup time Slave mode 3 – ns 

tHMI Data input hold time Master mode 5 – ns 

tHSI Data input hold time Slave mode 5 – ns 

tASO Data output access time Slave mode 0 10 ns 

tDISSO Data output disable time Slave mode 2 10 ns 

tVSO Data output valid time Slave mode – 18 ns 

tVMO Data output valid time Master mode – 5 ns 

tHSO Data output hold time Slave mode 5 – ns 

tHMO Data output hold time Master mode 1 – ns 

 

Figure 15. SPI timing diagram-Slave mode and CPHA=0 
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Figure 16. SPI timing diagram-Slave mode and CPHA=1 
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Figure 17. SPI timing diagram (Master Mode) 
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5.3.15 Analog-to-digital converter characteristics 

Table 34. ADC characteristics 

Symbol Parameter Condition Min. Typ. Max. Unit 

VDDA Analog supply voltage — 2.4 – 5.5 V 

VREFP ADC reference voltage VDDA = VREFP 2.4 – 5.5 V 

IADC ADC current consumption VDDA=5V – 3.5 – mA 

fADC ADC clock frequency — 0.6 – 48 MHz 

fS Sampling rate 

12-bit resolution – – 2.4 

MHz 
10-bit resolution – – 2.67 

8-bit resolution – – 3 

6-bit resolution – – 3.43 

VAIN Conversion voltage range — 0 – VREFP mV 

RAIN External input impedance — – – 571.96 KΩ 

RADC Sampling switch resistance — – 877 3336 Ω 

CADC 
Internal sample and hold 

capacitor 
— – 3.84 – pF 

tS Sampling time 
fADC = 48MHz 0.073 – 19.91 μs 

— 3.5 – 955.5 1/fADC 

tSTART Settling time fADC = 48MHz – 2 – μs 

tCONV 
Total conversion time 

(including sampling time) 

fADC = 48MHz， 

12-bit resolution 
0.354 – 20.187 μs 

12-bit resolution  

(TS for sampling + 13.5 for  

successive approximation) 

17 – 969 1/fADC 

ENOB Effective number of bits fADC = 40MHz, VDDA=5V – 9.19 – bit 

ERRDNL Differential linearity error fADC = 10MHz, VDDA=5V -1 1.5 – LSB 

ERRINL Integral linearity error fADC = 10MHz, VDDA=5V – ±4 – LSB 

◆ External input impedance RAIN formula 

RAIN=
TS

fADC×CADC× ln (2
N+1

)
− RADC 

Table 35.  RAIN max when fADC=48MHz，12-bit resolution 

Cycles TS（1/fADC）@48MHz Sample Time tS（μs） Max. RAIN（Ω） 

3.5 0.07292 1220 

6.5 0.13542 3027 

10.5 0.21875 5434 

16.5 0.34375 9047 

26.5 0.55208 15.068K 

34.5 0.71875 19.885K 

82.5 1.71875 48.785K 

178.5 3.71875 106.585K 

306.5 6.38542 183.652K 

955.5 19.90625 574.406K 
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5.3.16 Comparator characteristics 

Table 36. CMP characteristics 

Symbol Parameter Condition Min. Typ. Max. Unit 

VDDA Analog supply voltage VDDA=VDDH 1.8 5.0 5.5 V 

VIN 
Comparator input voltage 

range 
— 0 – VDDA V 

tSTART startup time — – – 5 µs 

Voffset
(1) Comparator offset error 

TA = 25°C -3.5 — 5 mV 

TA = -40°C to 125°C -8 — 8 mV 

tD Propagation delay — – – 286 ns 

ICMP Comparator consumption — – 126 – µA 

VHYST Comparator hysteresis VDDA=5V – 10 – mV 

(1) The user must enable the EXTI input, configure the CMP bit in the EXTI input debounce register to 1, and set the DBCNT bit in the EXTI input debounce sample rate 

control register to 0x7 
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5.3.17 Operational amplifiers characteristics 

Table 37. OPAMP characteristics 

Symbol Ratings Condition Min. Typ. Max. Unit 

VDDA Analog supply voltage — 2.4 5 5.5 V 

VOUT Output voltage range — 0.1 – VDDA-0.1 V 

VIN Input voltage range 

DIFF_MODE = 1,  

differential mode; VB_SEL = 0, 

bias selection = 0.5VDDA 

0 – 

0.5VDDA + 

(Gain+1)× 

0.15 VDDA  
V 

Other modes 0 – VDDA 

IOPA Current consumption — – 400 – µA 

GBW 
Gain Bandwidth  

Product 

OPAHSM=0, Normal mode – 13 – MHz 

OPAHSM=1, 

High-speed mode 
– 60 – MHz 

CLOAD Capacitive load — – – 20 pF 

SR Slew rate 

OPAHSM=0, Normal mode – 11.34 – V/μs 

OPAHSM=1,  

High-speed mode 
– 22.53 – V/μs 

IOPA_LOAD Drive current — – – 1000 μA 

VOS Offset error 

VIN=2.5V – 1.4 3 mV 

VIN=0.1~4.9V  

TA = -40°C to 125°C 
-9.29 — 6.33 mV 

ERRGAIN Gain error — – 2 – % 

tSTART Startup time — – 1.8 – μs 

tS_OPA 
ADC sampling time when 

reading the OPAMP output. 
— – 0.5 – μs 

PGA gain error 

Internal resistance values in  

single ended non-inverting 

PGA mode 

Gain=2, VDDA=5V - 1.97 - 

% 

Gain=4, VDDA=5V - 1.75 - 

Gain=8, VDDA=5V - 1.08 - 

Gain=16, VDDA=5V - 2.22 - 

Gain=32, VDDA=5V - 3.67 - 

Gain=64, VDDA=5V - 5.32 - 

Internal resistance values in  

single ended inverting PGA 

mode 

Gain=-1, VDDA=5V - 3.45 - 

Gain=-3, VDDA=5V - 4.27 - 

Gain=-7, VDDA=5V - 5.41 - 

Gain=-15, VDDA=5V - 6.08 - 

Gain=-31, VDDA=5V - 6.54 - 

Gain=-63, VDDA=5V - 10.08 - 

Internal resistance values in  

differential PGA mode 

Gain=1, VDDA=5V - 2.74 - 

Gain=3, VDDA=5V - 3.81 - 

Gain=7, VDDA=5V - 4.69 - 

Gain=15, VDDA=5V - 5.6 - 

Gain=31, VDDA=5V - 6.53 - 

Gain=63, VDDA=5V - 7.44 - 
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5.3.18 Temperature sensor characteristics 

Table 38. TS characteristics 

Symbol Parameter Condition Min. Typ. Max. Unit 

VDDA Analog supply voltage — 2.4 5 5.5 V 

TL 
VTSENSE linearity with 

temperature 

TA=0 to 105℃, VDDA=5V – ±5 – 
°C 

TA=-40 to 125℃, VDDA=5V – ±10.5 – 

Avg_Slope Average temperature slope — 3.344 – 3.808 mV/°C 

VTSENSE30 Voltage at 30°C (±5°C) — 1 1.094 1.15 V 

tSTART Start-up time — – – 50 µs 

tS_TSENSE 
ADC sampling time when 

reading the temperature 

— 
3.2 – – µs 

ITSENSE Current consumption — – 60 – µA 

 

5.3.19 Internal reference voltage characteristics 

Table 39. Internal reference voltage characteristics 

Symbol Ratings Condition Min. Typ. Max. Unit 

VREFINT
(1) Internal reference voltage TA=-40 to125℃, VDDH=5V 1.178 1.223 1.321 V 

tS_VREFINT 

ADC sampling time when 

reading the internal reference 

voltage 

— 3.2 – – μs 

VRESSRC
(2) 

Internal resistor divider 

voltage source 
 – VDDA – V 

VRES1
(3) Internal resistor divider VRES1 VRESEN=1 – VRES1SEL/32 – VRESSRC 

tS_VRES 

ADC sampling time when 

reading the internal resistor 

divider 

— 0.8 – – μs 

(1) The internal reference voltage VREFINT is directly connected to the ADIN18 channel and serves as the internal reference source for the ADC. In combination with the 

SYSCFG_ADCVREF configuration register, the actual VDDA voltage can be calculated. For more details, please refer to the application manual. 

(2) The VRESSRC internal resistor divider voltage source is supplied by the analog power VDDA. 

(3) The VRES1 internal resistor divider provides 31 independent voltage division levels, which can be individually selected as reference sources for the ADC, comparator 

(CMP), and operational amplifier (OPAMP). Each segment has a voltage error of ±0.8% ( TA=25℃). 
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6 Package information 

6.1 QFN40-5x5mm 

Figure 18. QFN40 - 5x5 mm 40 pin quad flat no leads package outline 

 

 

Table 40. QFN40 - 5x5 mm 40 pin quad flat no leads package mechanical data 

Symbol 
Dimensions (mm) 

Min. Typ. Max. 

A 0.70 0.75 0.80 

A1 – 0.02 0.05 

A2 0.203 REF 

b 0.15 0.20 0.25 

D 4.90 5.00 5.10 

D2 3.60 3.70 3.80 

E 4.90 5.00 5.10 

E2 3.60 3.70 3.80 

e 0.40 BSC 

L 0.35 0.40 0.45 

Note: Refer to JEDEC MO-220 
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6.2 LQFP48-7x7mm 

Figure 19. LQFP48 - 7x7 mm 48 pin low-profile quad flat package outline 

 
 

Table 41. LQFP48 - 7x7 mm 48 pin low-profile quad flat package mechanical data 

Symbol 
Dimensions (mm) 

Min. Typ. Max. 

A – – 1.60 

A1 0.05 – 0.15 

A2 1.35 1.40 1.45 

b 0.17 0.22 0.27 

c 0.09 – 0.20 

D 9.00 BSC 

D1 7.00 BSC 

E 9.00 BSC 

E1 7.00 BSC 

e 0.50 BSC 

L 0.45 0.60 0.75 

L1 1.00 REF 

 0 3.5 7 

Note: Refer to JEDEC MS-026 BBC 
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7 Device numbering 

Table 42. Device numbering 

Example: PT 2 E 01  – Q 6 L I 
                     

Device family                     

PT = ARM-based 32-bit MCU                     

                     

Operation frequency                     

2 = <100MHz                     

                     

Product type                     

E = Entry level                     

                     

Sub-family                     

01 = PT2E01                     

                     

Pin count                     

U = 40 pins 

Q = 48 pins 

                    

                     

Code size                     

6 = 64KB                     

                     

Package type                     

L= LQFP 7*7mm 

O= QFN 5*5mm 

                    

                     

Product Grade(Note)                     

I= Industrial Grade 

A= Automotive Grade  

                    

Note: 

【Product Grade Classification】 

This product series is offered in Automotive and Industrial grades, differing in manufacturing control flows and reliability 

standards: 

◆ Automotive-grade products are developed for vehicle applications under IATF 16949 systems. These parts are fully AEC-Q100 

qualified (Grade 1/2) and undergo enhanced electrical screening and advanced SPC during manufacturing, ensuring full lot 

traceability. 

◆ Industrial-grade products are manufactured under ISO 9001 standards. These parts are validated against industrial reliability 

benchmarks and are intended for industrial automation, communications, and general electronic equipment. 
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8 Revision history 

Table 43. Document revision history 

Date Version Revision note 

2025-12-03 PRE1.0 Initial release. 

2025-12-29 PRE2.0 

1. Updated the package specification: Removed LQFP32, added QFN32, 

and updated the product numbering and resource configuration list 

accordingly to reflect the QFN32 variants. 

2. Updated the electrical characteristics. 

2026-01-27 PRE3.0 

1. Added new package specifications: QFN48 5 × 5 mm, QFN48 6 × 6 

mm, and LQFP32 7 × 7 mm. 

2. Revised the specifications of the internal high-speed 16 MHz RC 

oscillator. 

3. Added description of industrial/automotive product grade 

classification. 

2026-05-27 PRE4.0 1. Added UL/IEC 60730 description. 

2026-06-18 PRE5.0 

1. Revise the package specifications: added QFN40 5×5 mm, and 

removed LQFP32 7×7, QFN32 5×5, QFN48 6×6, and QFN48 5×5.  

2. Update the product number and resource allocation list to the 

corresponding QFN40 models. 
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