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Introduction 

This application note provides the specifications required for using this chip, including 

precautions for peripheral usage and the component specifications required in hardware 

design.
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1 Overview 

1.1 Development Environment 

It is recommended that users develop firmware using Keil5 or IAR8.11. Since Keil4 does not 

support the PACK mechanism, its use is not recommended. 

1.2 Library Function Selection 

The PT2E series chips provide two types of library functions: HAL and LL 

◆ HAL 

Provides a more comprehensive encapsulation and user-friendly APIs, suitable for 

most users (further development will be carried out as needed). 

◆ LL 

Provides only register bit-field level read and write interfaces, suitable for users who 

are familiar with the chip’s low-level architecture. 

1.3 Register Write-Protection 

◆ To prevent abnormal program behavior from causing operational errors, the chip 

includes write-protection registers to avoid unintended operations on protected 

registers. 

◆ Supported modules：FC、IWDT、GPIO。 

◆ Write-protection procedure：1. Unlock（allow writing） 2. Configure or write 3. Lock

（disable writing） 

◆ The function library provides corresponding macro definitions for disabling and 

enabling write protection. 

1.3.1 FC Write Protection 

In the FC module, write access operations to registers such as FC_CMD and FC_CTL.OPRLD 

are protected. Users cannot directly program or erase the Flash memory to prevent 

accidental data erasure or modification. When users need to perform Flash programming 

or erasing, the unlock procedure must be executed first. Only after unlocking can 

modifications be made. It is recommended to relock the registers after modification to 

prevent unintentional erasure or overwriting of Flash data. 

Item Description 

Protected Registers FC_CMD、FC_CTL.OPRLD 

Purpose of Protection To prevent Flash data from being accidentally erased or 

overwritten 
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Item Description 

Unlock Procedure 1. Check FC_STA.CMDULK = 0（locked state） 

2. Write FC_UL = 0x00112233（first key） 

3. Write FC_UL = 0x55667788（second key） 

4. Verify FC_STA.CMDULK = 1（unlocked successfully） 

Recommendation to Relock 

After Modification 

Write FC_UL = 0x00000000 

1.3.2 IWDT Write Protection 

In the IWDT module, write access to certain registers is protected. The following procedure 

must be performed to unlock and verify the status before making any modifications. 

Item Description 

Protected Registers IWDT_BKPR、IWDT_BKRLR、IWDT_BKWINR 

Unlock Procedure 1. Write 0x00005555 to IWDT_BKKR 

2. Since IWDT registers are stored in backup registers, an update 

requires 33 PCLK cycles to complete. The update status can be 

checked via IWDT_BKFR.BUSY. 

Relock Write any value other than the key value. 

1.3.3 GPIO Write Protection 

Through the GPIOx_LCK register, the IO lock procedure can be used to lock the write access 

function of related registers. Once this function is enabled, it cannot be canceled and can 

only be cleared by a system reset. 

Item Description 

Protected Registers GPIOx_MOD、GPIOx_OT、GPIOx_PUD、GPIOx_AFL、GPIOx_AFH 

IO Lock Procedure 1. Write the same 32-bit value twice consecutively to GPIOx_LCK

（whereGPIOx_LCK[31:16] = ~GPIOx_LCK[15:0] ） 

2. Read GPIOx_LCK.LCKK = 1 to confirm that the lock is 

successfully enabled. 
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1.4 Register Read Protection 

1.4.1 IWDT Read Protection 

To read registers such as IWDT_BKPR.PR, IWDT_BKRLR.RL , IWDT_BKWINR.WIN and 

IWDT_BKSR.CNT, the following procedure must be followed： 

1. Unlock before reading: Write 0x00005555 to IWDT_BKKR. 

2. After unlocking, perform the corresponding operation based on the target register to be 

read. 

Target Register Operation Procedure 

IWDT_BKPR.PR Set IWDT_BKPR.R_PR=1 →Wait until IWDT_BKFR.BUSY=0 →Read 
IWDT_BKPR.PR 

IWDT_BKRLR.RL Set IWDT_BKRLR.R_RL=1 →Wait until IWDT_BKFR.BUSY=0 →Read 

IWDT_BKRLR.RL 

IWDT_BKWINR.WIN Set IWDT_BKWINR.R_WIN=1 →Wait until IWDT_BKFR.BUSY=0 →Read 

IWDT_BKWINR.WIN 

IWDT_BKSR.CNT Set IWDT_BKSR.R_CNT=1 →Wait until IWDT_BKFR.BUSY=0 →Read 

IWDT_BKSR.CNT 

1.5 Write-1-to-Clear (C_W1) Registers 

◆ When events such as interrupts, wake-up signals, or resets occur, the corresponding 

event status register flags are automatically set to 1 by hardware. To clear these flags, a 

1 must be written to the corresponding event clear register, after which the hardware 

automatically clears the flag. 

◆ Writing 0 directly to the event status register or attempting to clear the flag by other 

means has no effect. 
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2 System Control 

2.1 System Clock RCU 

The system clock（SYSCLK）can be sourced from the following clock sources： 

◆ HRC (High Speed Internal RC Oscillator) - Internal high-speed 16 MHz RC oscillator 

◆ HOSC (High Speed External Oscillator) - External high-speed crystal or clock oscillator 

◆ PLL (Phase Locked Loop) - Phase-locked loop 

◆ LRC (Low Speed Internal RC Oscillator) - Internal low-speed 32 kHz RC oscillator 

After system reset, the internal 16 MHz HRC is used as the default system clock source. The 

system clock source can be switched through the RCU_CFG.SW register. Before switching, 

ensure that the target clock source is enabled and stable. After switching, the 

RCU_CFG.SWS register can be read to confirm that the switch has been completed. 

Note: 

1. The currently used system clock source cannot be disabled through RCU_CON. Any 

attempt to do so will have no effect on the register. 

2. When the PLL is used as the system clock source, its input clock (HRC/HOSC) must 

remain enabled. 

3. Each unused clock source can be independently turned off to reduce power 

consumption. 

4. Peripheral clock states depend on the bus clocks (AHB/APB), with a maximum 

configurable clock frequency of 80 MHz. 

➢ AHB：Main system bus clock（HCLK） 

➢ APB：Peripheral bus clock（PCLK） 

2.1.1 HOSC Clock (HOSCCLK) 

Table 1. HOSC Clock Mode List 

Mode Description 

External Clock Source 

(HOSC Bypass) 

A valid clock signal is provided externally and input through the 

HOSCI pin. Enable this function by configuring the two bits 

RCU_CON.HOSCBYP and RCU_CON.HOSCON. 

External Crystal Oscillator 

(HOSC Crystal) 

Controlled by RCU_CON.HOSCON. When 
RCU_CON.HOSCRDY = 1, it indicates that the clock is 
stable. 

Note：After enabling RCU_CON.HOSCON, a 1 ms timeout mechanism should be 

implemented while waiting for RCU_CON.HOSCRDY. If the clock does not reach a stable 

state within the timeout period, it must be disabled and re-enabled until the status flag 

becomes 1. 
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2.1.2 HRC Clock (HRCCLK) 

◆ The HRC clock signal is generated by the internal high-speed 16 MHz RC oscillator 

◆ The RCU_CON.HRCON bit is used to control the enabling and disabling of the HRC. 

◆ The HRC clock status can be confirmed by the RCU_CON.HRCRDY flag. When the HRC 

clock is stable, RCU_CON.HRCRDY = 1. 

2.1.3 PLL Clock (PLLCLK) 

The PLL is a Fractional-N Phase-Locked Loop（PLL). The input clock frequency range is 

3~16 MHz，and the input source can be selected between HRC or HOSC via 

RCU_PLLCFG1.PLLSRC. A prescaler division is applied through RCU_PLLCFG1.PREDIV (it is 

recommended to maintain the input frequency around 4 MHz). The output frequency range 

is 4~80 MHz，provided by the Voltage-Controlled Oscillator (VCO). 

Output clock frequency calculation： 

𝑓𝑉𝐶𝑂 = 𝑓𝑃𝐿𝐿𝐼𝑁 × (𝐹𝑁 +
𝐹𝐾

219
) , 192𝑀𝐻𝑧 ≤ 𝑓𝑉𝐶𝑂 ≤ 384𝑀𝐻𝑧 

𝑓𝑃𝐿𝐿 =
𝑓𝑉𝐶𝑂

𝐹𝑀
, 𝐹𝑀 = 2, 4, 6, 8, 12, 16, 24, 32, 48 

Table 2. Calculation Parameter Description 

Parameter Description 

FN Integer multiplication factor control (RCU_PLLCFG2.FN) 

FK Fractional multiplication factor control (RCU_PLLCFG2.FK) 

FM 
Division factor control, configurable to 2, 4, 6, 8, 12, 16, 24, 32, 48 

(RCU_PLLCFG2.FM) 

PLL Configuration Procedure： 

1. Disable the PLL：RCU_CON.PLLON = 0 

2. Confirm that RCU_CON.PLLRDY = 0 

3. Set the prescaler and multiplication parameters 

4. Enable the PLL：RCU_CON.PLLON = 1 

5. Wait until RCU_CON.PLLRDY = 1 to confirm stability 

Note: 

1. The PLL configuration—including input clock source selection, prescaler, and 

multiplication settings—must be completed before enabling the PLL. Once the PLL is 

enabled, its configuration cannot be modified; the PLL must be disabled before any 

changes can be made. 
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2. The RCU does not perform a hardware check on the PLL input clock source. Therefore, 

before enabling the PLL, the user must ensure that the selected input clock source is 

already enabled and stable. 

2.1.4 LRC Clock (LRCCLK) 

◆ The LRC is an internal low-speed RC oscillator, approximately 32 kHz, supporting IWDT 

operation in low-power modes. 

◆ The RCU_LCON.LRCON bit is used to control the enabling and disabling of the LRC. 

◆ The LRC clock status can be confirmed via the RCU_LCON.LRCRDY flag. When the LRC 

clock is stable, RCU_LCON.LRCRDY = 1. 

2.2 Clock Security System (CSS) 

◆ The HOSC Clock Security System (CSS) is a system safety mechanism. 

◆ When the system clock uses HOSC, the CSS prevents system lock-up caused by HOSC 

failure, avoiding unsafe operation. The clock security system can be enabled or 

disabled via RCU_CON.CSSON. 

◆ The CSS can only be enabled when the HOSC clock is enabled and stable. If HOSC 

stops unexpectedly, the CSS will disable HOSC and automatically switch the system 

clock to HRC. 

2.3 Special Block IP 

The following special blocks can only support specific clock sources: 

Table 3. Clock Source 

Source 

IP 
SYS AHB APB HRC HOSC PLL LRC 

UART Clock 

(UARTKCLK) 
●  ● ●   ● 

ADC Clock 

(ADCCLK) 
● ●    ●  

I2C Clock 

(I2CCLK) 
●  ● ●    

IWDT Clock 

(IWDTCLK) 
      ● 

System Tick 
Clock (STCLK) 

 ●     ● 

 

  

file:///C:/Penny_Work/PT2E01/01_Application_Note/01_IC_AN/PT2E01_ApplicationNote/PT2E01_AN.html%23_lrc_時鐘_lrcclk
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2.4 MCO Clock (MCOCLK) 

◆ he Microcontroller Clock Output (MCO) function allows the system clock to be output 

to an external pin for use by other devices or for frequency division testing. 

◆ The output clock source is selected via RCU_CFG.MSW , and the clock can be divided 

using RCU_CFG.MPRE as needed. Division options include 2 , 4 , 8 , 16 , 32 , 64 or 128. 

◆ Supported output sources： 

◼ LRC clock 

◼ HRC clock 

◼ HOSC clock 

◼ PLL clock 

◼ System clock (SYSCLK) 

◼ AHB clock 

◼ APB clock 

◼ ADC core clock 

◼ I2C core clock 

◼ UART core clock 

2.5 Low-Power Wake-Up Procedure 

Table 4. Low-Power Wake-Up Notes 

Note Description 

Note Description 

Check/Clear wake-up flags 

after exiting low-power 

mode 

1. When waking up via the WKUPx pin, the wake-up flag 

SYSCFG_WKSR.WKCLR must be cleared. 

2. Verify that the wake-up flag SYSCFG_WKSR.FLAG has been 

cleared. 

3. Since the UART default pins are assigned to WKUPx pins, the 

UART function cannot be used until the flags are cleared. 

Check system clock stability 

after exiting low-power 

mode (STOP0/STOP1) 

1. After waking from STOP0/STOP1, the system clock 

configuration retains its pre-sleep state. 

2. To ensure clock stability, make sure to check the RDY flag of 

the selected clock source. 

3. The current clock source can be obtained from 

RCU_CFG.SWS, and the corresponding RDY flag should be 

verified for stability. 

Table 5. System Execution State After Exiting Low-Power Modes 

Low-Power Mode System Behavior 

SLEEP The original program flow continues execution. 

STOP0 The original program flow continues execution. 

STOP1 The original program flow continues execution. 

STANDBY The system restarts, and execution begins from the start. 

SHUTDOWN The system restarts, and execution begins from the start. 
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2.6 Configuration Word 

Table 6. Configuration Word Usage Notes 

Note Description 

Configuration word 

modification and reset 

When using PTEM/PTEM-V1LITE，after modifying the chip 
configuration word, a power-off and power-on cycle is 
required before normal debugging can resume. 

BOR configuration word 

The BOR voltage level must be set higher than the MCU 
operating voltage. For detailed voltage level values, refer 
toPT2E01_Datasheet.pdf 

IWDT configuration word 

Once the IWDT configuration word is enabled, it cannot 
be disabled by software. By default, the IWDT reset occurs 
after 1 second, and software can modify the reset time. 
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3 Peripherals 

3.1 CALC Module 

3.1.1 Overview 

The CALC module provides integer division and square root calculation functions, enabling 

hardware-level acceleration to reduce CPU workload. 

3.1.2 Functional Description 

◆ Supports division and square root operation modes 

◆ Supports both signed and unsigned operations 

◆ The computation result is automatically updated in the result register 

3.1.3 Configuration Description 

The calculation trigger method is controlled by the CALC_DIVCON.TRM bit： 

Trigger Condition Description 

TRM = 0 The operation is triggered after writing the dividend 

TRM = 1 The operation is triggered after writing the divisor 

For square root operations, the calculation automatically starts after writing the radicand. 

3.1.4 Application Restrictions 

◆ When CALC_STAT.BUSY = 1, software is prohibited from reading the quotient and 

remainder. These values are valid only after the BUSY flag is cleared to 0. 

◆ If a new operation is triggered while the module is BUSY, the previous result will be 

overwritten. 

◆ In signed division, if an overflow occurs, the result is unreliable (the hardware does not 

provide an overflow indicator). 

◆ When the divisor is 0, CALC_STAT.DZ = 1，and the result is invalid. 

◆ For square root operations, the fractional part of the result is discarded. 

3.1.5 Application Recommendations 

When the radicand is very small, the hardware computation may produce a larger error. 

To improve accuracy, it is recommended to left-shift the input value by << 2n before 

calculation, and then right-shift the result by >> n after the operation. 

(Note: Be cautious of potential overflow when performing the left shift.) 

  



Peripherals AN0001 
 

16/38 PRE2.0   

  www.princeton.com.tw 

3.2 CRC Mode 

3.2.1 Overview 

The CRC（Cyclic Redundancy Check）module provides a hardware-accelerated cyclic 

redundancy check function for data integrity verification. 

3.2.2 Functional Description 

◆ Supports 8/16/32-bit data widths. 

◆ Configurable polynomial, initial value, and input inversion options. 

◆ The calculation result is automatically stored in a hardware register. 

3.2.3 Configuration Description 

1. Enable the CRC clock in the RCU.  

2. Reset the CRC control register (CRC_CON.RESET = 1). 

3. Write the data to be checked into the CRC_DATA register to automatically start the 

calculation. The register is locked during CRC computation. 

3.2.4 Application Restrictions 

◆ The CRC module must be reset before use to avoid residual data from the previous 

calculation. 

◆ When performing an 8-bit CRC on 32-bit data, you may either write the full 32-bit 

data directly or split it into consecutive 8-bit writes. 

3.3 DMA Module 

3.3.1 Overview 

The DMA（Direct Memory Access）module enables direct data transfers between memory 

and peripherals without CPU intervention, improving data transfer efficiency. 

3.3.2 Functional Description 

◆ Supports bidirectional transfers between memory and peripherals. 

◆ Allows configuration of channel priority and arbitration rate. 

◆ Supports multiple data widths（8/16/32-bit）. 

3.3.3 Configuration Description 

1. Enable the clocks for the corresponding peripheral and the DMA controller. 

2. Configure the DMA channel source address, destination address, data length, and 

transfer direction. 
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3. Set the channel priority and trigger source. 

4. Enable the DMA channel（DMA_CHEN）。 

3.3.4 Application Restrictions 

◆ The DMA and CPU share the AHB bus. If both access the same address simultaneously, 

the CPU access will be paused for several bus cycles. 

◆ The data width of the source and destination should be identical to avoid data 

misalignment or memory waste. 

◆ After writing to the DMA control registers, always verify that the readback values 

match to confirm a successful configuration. 

◆ If the CPU needs to operate on the same peripheral, ensure that the DMA transfer has 

completed beforehand. 

◆ In non-circular mode, the DMA_NDTn.NRDT field can be checked to determine 

whether the transfer is complete. 

3.3.5 Application Recommendations 

When multiple DMA channels are used simultaneously, the channel priority should be 

adjusted according to the importance of the data. 

The arbitration configuration can be utilized to balance performance and system stability. 

3.4 FLASH Mode 

3.4.1 Overview 

The FLASH module is responsible for storing programs and user data. It supports multi-

level protection mechanisms and wait cycle adjustment. 

3.4.2 Functional Description 

◆ Provides three protection mechanisms：Read Protection（RP）, Write Protection

（WP）, and User Code Read Protection（UCRP）. 

◆ Supports automatic reload of protection settings after power-up. 

3.4.3 Configuration Description 

◆ All protection settings take effect only after a power cycle or when recovering from 

STANDBY / SHUTDOWN mode. 

◆ Unlocking and protection configuration must be completed through configuration 

word reloading. The operation method can be referenced in the FC write-protection 

section. 
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3.4.4 Read Protection（RP） 

Table 7. Read Protection Level Description 

Level Description 

Level 0 No protection (default). 

Level 1 Program downloading is disabled, but internal programs can 

modify themselves. Downgrading to Level 0 triggers a full erase, 

and the programmer must be powered on again before 

reprogramming. 

Level 2 Both program downloading and debugging are disabled, and the 

protection level cannot be changed. 

3.4.5 Write Protection（WP） 

◆ Two blocks can be configured（ WP0、WP1）. 

◆ Once enabled, erase and write operations are prohibited, and protection can only be 

released through external tools. 

3.4.6 User Code Read Protection（UCRP） 

◆ Two blocks can be configured（UCRP0、UCRP1）. 

◆ Once protected, read, modify, and overwrite operations are disabled. 

Figure 1. RP Configuration State Diagram 
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3.4.7 Wait Cycle Configuration 

When the system frequency changes, sufficient FLASH wait cycles (FC_CTL.WAIT) must be 

ensured. 

Up to three wait cycles are supported, as shown in the following table.，如下表。 

Table 8. FLASH Wait Cycle 

System Clock FC_CTL.WAIT 

> 72Mhz 3 

72Mhz ≥ fSYSCLK > 48Mhz 2 

48Mhz ≥ fSYSCLK > 24Mhz 1 

24Mhz ≥ fSYSCLK 0 (No Wait) 

3.5 EXTI Module 

3.5.1 Overview 

The EXTI（External Interrupt/Event Controller）module detects external events to generate 

interrupts or event triggers. It can be used to wake up the system or activate peripherals. 

3.5.2 Functional Description 

◆ Supports external interrupts from GPIO pins. 

◆ Can serve as an external event source for ADC triggering or low-power wakeup. 

◆ Provides rising-edge, falling-edge, or both-edge trigger modes. 

3.5.3 Configuration Description 

1. Configure the corresponding GPIO pin as input mode. 

2. Set the EXTI pin mapping registers： 

◼ ICFG1 controls  GPIO0 ~ GPIO7 

◼ ICFG2 controls  GPIO8 ~ GPIO15 

3. Configure the trigger condition (rising edge, falling edge, or both edges). 

4. Enable the corresponding interrupt or event. 

3.5.4 Application Restrictions 

◆ When EXTI is used for ADC external triggering or low-power wakeup, ensure that the 

corresponding GPIO is configured in interrupt mode. 

◆ Before using EXTI to trigger a CMP interrupt, make sure the corresponding CMP 

channel is enabled and properly configured. 

◆ When using EXTI, the EXTI I/O configuration must be completed before setting 

EXTI_RTS or EXTI_FTS. 
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3.6 GPIO Module 

3.6.1 Overview 

The GPIO（General Purpose Input/Output）module provides general input and output 

control. Pins can be configured as digital input, output, or multifunction multiplexed mode. 

3.6.2 Functional Description 

◆ Supports various modes: input, output, open-drain, push-pull, etc. 

◆ Can serve as multiplexed pins for peripheral functions. 

◆ Provides pull-up and pull-down resistor control. 

◆ Supports pin retention and wakeup functionality in low-power states. 

3.6.3 Configuration Description 

1. Set GPIOx_MOD to specify the pin mode (input, output, or multiplexed). 

2. For peripheral function usage, first configure GPIOx_AFx to select the multiplexed 

function, then set GPIOx_MOD to multiplexed mode (10b). 

3. For input mode, configure GPIOx_PUD for pull-up or pull-down. 

3.6.4 Application Restrictions 

◆ Unused GPIO pins：It is recommended to set them to analog mode (11b) and leave 

them floating to prevent leakage current. 

◆ Low-power wakeup pins：PB00 ~ PB07 support wakeup functionality. Set AF9, enable 

SYSCFG_WKUP.WKEN, and select the wakeup event SYSCFG_WKUP.WKEG as either 

rising-edge or falling-edge mode. 

◆ Pin state retention in low-power modes：In STANDBY/SHUTDOWN, PB00~PB07 retain 

their pre-entry mode settings (input/output, PUD, OT, DS), but register values are not 

preserved. 

◆ Wakeup pin configuration before low-power entry: Configure WKUPx pins before 

entering STANDBY/SHUTDOWN, as the pins are automatically locked upon entry. After 

system wakeup, clear the wakeup flag by setting SYSCFG_WKSR.WKCLR = 1. The pin 

lock is automatically released after the wakeup process. If WKUPx is configured for 

multiplexed functions such as UART, I2C, or SPI, enable communication only after the 

wakeup process is complete. 

◆ Default pull-up/pull-down settings for certain I/O pins and users should pay attention 

to the following factory settings: 

◼ SWD CLK (PC00)：default pull-down 
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◼ SWD DATA (PC01)：default pull-up 

◼ NRST：default pull-up 

3.6.5 Application Recommendations 

Before entering low-power modes, ensure that output pins are not left floating to reduce 

power consumption and electrical noise. 

3.7 UART Module 

3.7.1 Overview 

The UART（Universal Asynchronous Receiver/Transmitter）module is used for 

asynchronous serial communication. It supports adjustable baud rates, automatic baud rate 

detection, and interrupt control. 

3.7.2 Functional Description 

◆ Supports full-duplex transmission. 

◆ Provides automatic baud rate detection functionality. 

◆ Supports various interrupt events（receive, transmit, error）. 

3.7.3 Configuration Description 

1. Enable the corresponding UART clock. 

2. Configure baud rate, data bits, stop bits, and parity. 

3. Enable interrupts if needed. 

4. Enable UART transmission（UART_CON1.UEN = 1）. 

3.7.4 Application Restrictions 

◆ If automatic baud rate detection times out (UART_RIF.ABTO)，UART_MCON.ABREN will 

be automatically cleared. It is recommended to also enable UART_MCON.ABRREPT for 

repeated detection. 

◆ If automatic baud rate detection succeeds but received data is abnormal, ABREN must 

be re-enabled. 

◆ Issue and workaround for inability to send/receive after timeout： 

In some applications, after an automatic baud rate detection timeout (ABTO=1), the 

UART module may temporarily fail to transmit or receive data. This is usually caused by 

the internal baud rate generation logic not being reloaded. 

Workaround for UART Automatic Baud Rate Timeout: 

When a timeout is detected, the UART_BRR register can be reloaded to trigger the 
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hardware to reload its settings and restore normal UART communication. Two software 

methods are suggested: 

1. Polling Mode 

◼ Poll the UART_RIF.ABTO flag in the main program loop. 

◼ When ABTO=1 is detected, rewrite the UART_BRR register once (even with 

the same value). 

2. Interrupt Mode 

◼ Enable the UART_IER.ABTO interrupt. 

◼ In the interrupt service routine (ISR), check UART_IFM.ABTO. 

◼ Rewrite the UART_BRR register to update the baud rate settings. 

Note: Before rewriting UART_BRR, ensure that UART TX/RX is disabled; otherwise, 

the update will not succeed. 

3.7.5 Interrupt Handling Recommendations 

◆ When a transmit interrupt (TXE) occurs, clear the interrupt flag before writing new 

data to UART_TXDATA. 

◆ The time interval between the first transmit-empty interrupt and subsequent 

interrupts is very short; failure to clear the interrupt flag first may result in data 

corruption or mis-transmission. 

3.7.6 Application Recommendations 

The recommended transmit flow： 

Clear the interrupt flag → Write data to UART_TXDATA → Wait for TXE interrupt flag to 

be cleared → Prepare the next data 

This sequence helps prevent data contention.  

3.8 I2C Module 

3.8.1 Overview 

The I2C（Inter-Integrated Circuit）module provides bidirectional master-slave 

communication. It supports 7-bit and 10-bit addressing and is commonly used for 

communication with sensors or EEPROMs. 

3.8.2 Functional Description 

◆ Supports master and slave modes. 

◆ Supports automatic stop and reloading transfer modes. 
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◆ Supports multiple interrupt events (TX, RX, error, restart). 

3.8.3 Configuration Description 

1. Enable the I2C clock in the RCU 

2. Configure the I2C_CON1 and I2C_CON2 control registers. 

3. Set the addressing mode（7-bit or 10-bit）。 

4. Configure the data length (NBYTES) and whether to enable the automatic end 

(AUTOEND) function. 

5. Enable the I2C module（I2C_CON1.PE = 1）。 

3.8.4 Application Restrictions 

◆ When the SDA line is abnormally pulled low by an external device, the module may 

erroneously enter slave mode. 

It is recommended to start a software timeout timer after the START condition. If a 

timeout occurs, perform the following sequence： 

I2C_CON1.PE = 0 → reconfigure → I2C_CON1.PE = 1 

◆ When the reload mode is disabled, a maximum of 65535 Bytes is supported. 

◆ When the reload mode is enabled, the SCL line is automatically pulled low at the end 

of transmission, allowing reconfiguration of the next data length. 

◆ In receive mode, the maximum transmission length is 255 bytes; use the reload 

mechanism for longer transfers. 

◆ I2C_CON2 must be accessed in word (32-bit) mode. 

◆ In Master mode, when AUTOEND is disabled and continuous data transmission is 

required, after reconfiguring the NBYTES field and setting the START bit, the user must 

wait until the START bit changes from 1 to 0 before starting data transmission to 

prevent data loss. 

3.8.5 Interrupt Handling Recommendations 

◆ When the transmit buffer empty interrupt（TXE）is triggered, the data written to 

I2C_TXDATA is immediately transferred to the TX shift register. 

◆ The recommended interrupt handling sequence is： 

Clear the interrupt first  → then write to I2C_TXDATA 

This approach avoids race conditions caused by frequent interrupt triggers. 

Address Setting 

Mode Input Method Example 

7-bit Shift the address left by one bit 0x50 << 1 

10-bit Write directly 0x50 
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3.9 SPI Module 

3.9.1 Overview 

The SPI（Serial Peripheral Interface）module provides high-speed, full-duplex, synchronous 

serial communication. It supports both master and slave modes, as well as multiple FIFO 

buffer interrupts. 

3.9.2 Functional Description 

◆ Supports both master and slave modes 

◆ Provides transmit and receive FIFOs 

◆ Supports mode fault detection 

◆ Supports dual-edge sampling 

3.9.3 Configuration Description 

1. Enable the SPI clock and configure SPI_CON1 

2. Set the clock polarity, phase, and data width 

3. Configure the master/slave mode and NSS management method 

4. Enable interrupts（if FIFO is used） 

When the SPI operates as a slave, the clock signal is provided by the master. Therefore, it is 

recommended to enable the slave first, and then have the master transmit the clock signal; 

otherwise, data transmission may become abnormal. 

3.9.4 Interrupt Handling 

◆ Transmit FIFO Interrupts 

◼ Interrupt Events： 

 FIFO Interrupt (TXE) 

 FIFO Below Threshold Interrupt (TXTH) 

◼ Recommended Interrupt Handling Flow：  

Clear the interrupt flag first → Check the FIFO status → Write data to SPI_DATA 

◆ Receive FIFO Interrupts 

◼ Events： 

 FIFO Not Empty (RXNE) 

 FIFO Full (RXF) 

 FIFO Above Threshold (RXTH) 

◼ It is recommended to read SPI_DATA first to avoid data loss caused by FIFO 

overflow. 
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3.9.5 Mode Fault Handling 

If any of the following conditions occur in master mode： 

◆ The NSS pin is pulled low by an external device 

◆ SPI_CON1.SSOUT = 0 

A mode fault（SPI_IER.MODF = 1）will be triggered, and at the same time： 

◆ SPI_CON1.SPIEN = 0（output disabled） 

◆ SPI_CON1.MSTREN = 0（forced into slave mode） 

Recovery Method： 

1. Pull NSS high 

2. Clear SPI_RIF.MODF。 

3. Reconfigure SPIEN and MSTREN 

3.9.6 Termination Conditions 

Before disabling the SPI, ensure that the following conditions are met： 

Mode Condition 

Full-duplex RXFLV = 0 and SPI_STAT.BUSY = 0 

Simplex / Half-duplex (Transmit) TXE = 1 and SPI_STAT.BUSY = 0 

Simplex / Half-duplex (Receive) Wait until RXNE = 1 before disabling 
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3.10 ADC Module 

3.10.1 Overview 

The ADC（Analog-to-Digital Converter）module converts analog signals into digital values 

for applications such as sensor input, voltage monitoring, and temperature measurement. 

3.10.2 Functional Description 

◆ Supports multiple channels, and single or continuous conversion modes. 

◆ Provides automatic injected channels, scanning, and interrupt functions. 

◆ Integrates an internal temperature sensor and reference voltage channel. 

3.10.3 Configuration Description 

1. Configure the RCU and low-power switch while ADCEN = 0. 

2. Enable the ADC clock and configure the sampling time and trigger mode. 

3. When ADCEN = 1 and ADCDIS = 0, configure the conversion registers and trigger 

source. 

4. Enable interrupt or DMA as required by the application. 

3.10.4 Application Restrictions 

◆ The clock and low-power configuration can be modified only when the ADC is 

disabled（ADCEN = 0）. 

◆ When automatic injection mode is enabled, non-continuous mode must not be 

enabled (DISCEN=0、JDISCEN=0). 

◆ The hardware does not strictly prevent writing to ADC registers; however, incorrect 

register writes may cause the ADC to enter an unknown state. In such cases, the ADC 

must be turned off and re-enabled. 

3.10.5 VDD（VREFP）Calculation 

Since the supply voltage may vary, it is recommended to use the internal VREFINT channel to 

calculate the actual VDD（i.e., VREFP）： 

𝑉𝑅𝐸𝐹𝑃 = 𝐹𝑈𝐿𝐿_𝑆𝐶𝐴𝐿𝐸 ×
𝐴𝐷𝐶𝑉𝑅𝐸𝐹𝐼𝑁𝑇_𝐶𝐴𝐿

𝐴𝐷𝐶𝑉𝑅𝐸𝐹𝐼𝑁𝑇

 

Description of Parameters: 

Parameter Description 

ADCVREFINT_CAL 

During production testing, when VDDA = 5V, the calibrated ADC samples 

the VREFINT voltage, and the result is stored in the configuration word. The 

voltage value can be read using ll_syscfg_get_adc_vref(SYSCFG). 

ADCVREFINT The ADC value obtained from sampling VREFINT at the current moment. 
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Parameter Description 

This voltage can be measured through the internal channel ADC_IN[18]. 

FULL_SCALE ADC 輸出最大可表示的數值，12 位元分辨率，FULL_SCALE 為 4095。 

 

Example Code 

The following function can be used to calculate VDD（VREFP）by passing VREFINT as the input 

parameter: 

float ll_adc_vdd_calculation(uint16_t adc_vrefint) 

{ return (float)ll_syscfg_get_adc_vref(SYSCFG)/adc_vrefint*4095; 

 } 

Note: 

1. The following code must be executed first to enable the VREFINT switch in order to 

read the correct voltage value 

ll_adc_enable_vrefinten(ADC12_COMM) 

2. It is recommended to set a longer ADC sample time to obtain a more stable voltage 

reading. 

3.10.6 Actual Voltage Conversion 

After obtaining the value of VDD（VREFP）, the ADC conversion result can be converted into 

an accurate voltage value using the following formula: 

𝑉𝐴𝐼𝑁 = 𝐴𝐷𝐶𝐴𝐼𝑁

𝑉𝑅𝐸𝐹𝑃

𝐹𝑈𝐿𝐿_𝑆𝐶𝐴𝐿𝐸
 

3.10.7 Temperature Measurement 

The chip integrates a temperature sensor, and the temperature can be calculated from 

VTSENSE as follows: 

𝑉𝑇𝑆𝐸𝑁𝑆𝐸 = 𝐴𝐷𝐶𝑇𝑆𝐸𝑁𝑆𝐸

𝑉𝑅𝐸𝐹𝑃

𝐹𝑈𝐿𝐿_𝑆𝐶𝐴𝐿𝐸
 

After obtaining VTSENSE, substitute it into the following formula to calculate the actual 

temperature. 

𝑇𝑒𝑚𝑝𝑎𝑟𝑎𝑡𝑢𝑟𝑒(℃) =
𝑉𝑇𝑆𝐸𝑁𝑆𝐸 − 𝑉30

𝑆𝐿𝑂𝑃𝐸
+ 30 

𝑆𝐿𝑂𝑃𝐸 =
𝑉85 − 𝑉30

55
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Parameter Descriptions: 

Parameter Description 

VAIN Input analog voltage 

ADCAIN The digital value output by the ADC after sampling the input channel. 

ADCTSENSE 
The ADC value obtained from sampling the temperature-sensing voltage. 

This voltage can be measured through the internal channel ADC_IN[17]. 

V30 

During production testing, the calibrated VTSENSE at a controlled 

temperature of 30°C, and the value is recorded in the configuration word. 

The voltage can be read using ll_syscfg_get_adc_temp_low(SYSCFG). 

V85 

During production testing, the calibrated ADC samples VTSENSE at a 

controlled temperature of  85°C, and the value is recorded in the 

configuration word. The voltage can be read using 

ll_syscfg_get_adc_temp_high(SYSCFG). 

 

Note: 

1. he following code must be executed first to enable the VTSENSE switch in order to 

read the correct voltage value: 

ll_adc_enable_vtsen (ADC12_COMM) 

2. It is recommended to set a longer ADC Sample Time to obtain a more stable 

voltage reading. 

3. For practical usage, refer to the ADC_TemperatureSensor example program. 

3.10.8 ADC Sampling Time Limitations 

Sampling internal ADC voltages (VTSENSE, VREFINT, VRES) requires a certain sampling time. The 

minimum required sampling time for each internal voltage source is listed below： 

• VREFINT：3 μs 

• VRES：0.8 μs 

• VTSENSE：3 μs 

Time Calculation Method： 

𝑡𝑠𝑎𝑚𝑝𝑙𝑒 =
3.5 + 𝑇𝑆𝑀𝑃

𝑓𝐴𝐷𝐶

 

Parameter Descriptions: 

Parameter Name Description 

tsample 
Total Sampling 

Time 

The total time required for a single ADC conversion（unit：

second）. It includes the fixed pre-sampling time and the 

variable sampling time determined by SMP settings. 

3.5 
Fixed Sampling 

Period 

The fixed period required internally by the ADC to charge the 

sampling capacitor. Unit: ADC clock cycles. 

TSMP 
SMP Configured 

Sampling Period 

The number of cycles corresponding to the sampling time set 

by the SMPx[7:0] register. 
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3.10.9 ADC Calibration 

After the system is powered on, the ADC measurement accuracy may be affected by 

variations in VREFP. To improve measurement accuracy, the following linear compensation 

formula can be used to calculate the compensation parameters: 

𝑦 = 𝐴𝑥 + 𝐵 

Where A is the gain Gain and B is the Offset 

To derive A and B, two pairs of high and low voltage values, {x1,x2}、{y1,y2} , are 

substituted into the formula to calculate Gain(A) and Offset(B) . During subsequent use, the 

ADC conversion result (y) can be compensated by subtracting Offset and then dividing by 

Gain to obtain the accurate value (x)。 

◆ Since the hardware supports this compensation mechanism, after calculating Gain and 

Offset, the values can be written into the corresponding registers and the hardware 

compensation mode can be enabled. This allows the ADC to provide compensated 

conversion results. 

◆ The SDK driver (ll_adc.c) provides an adc_calibration() function that performs this 

compensation calculation. 

In the adc_calibration() procedure: 

Two points are used from factory measurements: 
1

32
× 𝑉𝑅𝐸𝑆1 and 

31

32
× 𝑉𝑅𝐸𝑆1 (as {x1, 

x2})，and two points are measured under the current system state: 
1

32
× 𝑉𝑅𝐸𝑆2 and 

31

32
× 𝑉𝑅𝐸𝑆2 (as {y1, y2})， 

These points are substituted into the linear formula to calculate Gain(A) and Offset(B). 

After calculation, the program writes the values into the hardware registers and 

enables hardware compensation. 

Parameter Description 

 1

32
 ×VRES1 

The voltage measured at 1/32 × VDDA under 5V supply during factory 

testing, recorded in the configuration word. 

 31

32
 ×VRES1 

The voltage measured at 31/32 × VDDA under 5V supply during factory 

testing, recorded in the configuration word. 

 1

32
 ×VRES2 The voltage measured at 1/32 × VDDA under the current system state. 

 31

32
 ×VRES2 The voltage measured at 31/32 × VDDA under the current system state. 

 

Note: 

1. Since the hardware performs saturation checks on the Offset value, when the 

measured voltage is close to VREFP, it may cause incorrect judgment. Therefore, the 

compensation method is implemented as a combination of hardware and software. 

2. In practice, Gain and Offset are still calculated using the adc_calibration() procedure. 

Only the Gain value is written to hardware for assisted computation, while the Offset 
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compensation is performed in software using the ADC conversion value via the SDK 

driver function ll_adc_read() in ll_adc.c. 

3. 使用者可透過在專案中 define ADC_CAL 自由決定是否需要進行 ADC Calibration。 

 

3.11 OPAMP Module 

3.11.1 Overview 

The OPAMP（Operational Amplifier）module provides programmable operational 

amplifiers suitable for signal buffering, amplification, and filtering applications. 

3.11.2 Functional Description 

◆ Supports single-ended, differential, and buffer modes. 

◆ Can be directly connected to the ADC module to capture amplified signals. 

◆ Supports low-power operation and register retention. 

3.11.3 Configuration Description 

◆ Enable the corresponding OPAMP clock. 

◆ Configure the input and gain mode (external resistor network or internal feedback). 

◆ Configure the output to connect to the target module (e.g., ADC). 

3.11.4 Application Restrictions 

◆ The input impedance should be kept as low as possible to avoid distortion. 

◆ When using standalone mode, external resistor networks must be configured. 

3.11.5 Low-Power Behavior 

Mode Register Behavior 

SLEEP No effect 

STOP0 / STOP1 No effect; settings are retained 

STANDBY / SHUTDOWN OPAMP registers are powered down; reconfiguration is required 

after exit 

3.12 TIMER Module 

3.12.1 Overview 

The TIMER module provides functions such as counting, PWM generation, input capture, 

and output compare. It serves as the core timing control component of the MCU. 

3.12.2 Functional Description 

◆ Supports basic counting, compare, capture, PWM, and encoder modes. 
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◆ Supports master-slave trigger, dead-time insertion, and complementary outputs. 

◆ Provides brake and output safety protection functions. 

3.12.3 Configuration Description 

1. Configure the counting direction, prescaler, and auto-reload value. 

2. Select the trigger source and update event (UERSEL). 

3. Configure the output compare mode, including polarity and dead-time. 

4. If the brake function is enabled, configure the BKIN pin and protection parameters. 

3.12.4 Application Restrictions 

◆ When UERSEL = 1, update events are generated only at overflow or underflow. 

Example: When UERSEL=1, the Slave Mode Reset only initializes the counter and does 

not generate an update event. 

◆ CHn and CHnN complementary outputs must not be active at the same logic level 

simultaneously. 

◆ If the dead-time duration exceeds the pulse width, the corresponding output pulse 

will not be generated. 

3.12.5 Brake Function 

◆ The brake input is level-active. When it remains active, GOEN cannot be set to 1, and 

the BRK interrupt status cannot be cleared. 

◆ When the active level configuration is incorrect (for example, set as active-high), the 

bidirectional brake input mode is not supported for safety reasons. 

◆ To enable bidirectional brake mode, set E16C6T_BDCFG.BKDID = 1 and configure BKIN 

as open-drain. 

◆ After a brake event occurs，GOEN will be automatically cleared to 0. 

◼ OFF State Configuration： 

⚫ OFFSSI = 0: Output enters a high-impedance state and is not controlled. 

⚫ OFFSSI = 1: 

➢ Single-channel output：After a brake event, the channel output pin maintains 

the preset idle state according to the OISSn setting. 

➢ Dual-channel output (main and complementary outputs)：After a brake 

event, the channel outputs first enter an inactive state (depending on polarity 

settings) and then return to the idle level after the dead-time. The system 

ensures that the main and complementary outputs are never active 
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simultaneously to prevent mis-conduction of power devices. 

3.12.6 Channel Configuration 

When the channel is configured in input mode： 

CCnNPOL CCnPOL Mode Description 

0 0 
Non-inverted / 

Rising Edge 

In gating or encoder mode, the input signal is not 

inverted; in reset, external clock, or trigger mode, 

the rising edge is detected as active. 

0 1 
Inverted / Falling 

Edge 

In gating or encoder mode, the input signal is 

inverted; in reset, external clock, or trigger mode, 

the falling edge is detected as active. 

1 0 Reserved Not allowed to use. 

1 1 

Non-inverted / 

Rising and 

Falling Edge 

In gating, encoder, reset, external clock, or trigger 

mode, it behaves the same as the 00 setting, but in 

input capture mode, both edges are detected as 

active. 

3.12.7 Lock Level (Write Protection Function) 

Table 9. Description of LOCKLVL Levels 

LOCKLVL Description 

00 No protection 

01 Locks partial registers（e.g., OISS, DTPEN, BRKEN, etc. in E16C6T_CON2） 

10 Lock Level 1 + OFFSSR/ OFFSSI/ CCnPOL/ CCnNPOL 

11 Lock Level 2 + CHnMOD/ CHnPEN（when the channel is configured in output mode） 

3.12.8 Buzzer Control 

First, two Timers are controlled by software to generate PWM-modulated signals with a 

high-frequency carrier. Then, through IR Out, the two signals are combined using a logical 

AND operation to drive the buzzer. Among them, one Timer (A32C2T2) is triggered by the 

update event of another Timer (A32C2T1) to start counting, thereby achieving signal 

synchronization and improving sound output quality. 

The buzzer can be controlled using the function provided in the example program 

TIMER_sound_generator_two_pwm: 

◆ BuzzerConfig(uint16_t frequency, uint8_t volume, uint8_t carrier_frequency) 

The function takes the tone frequency (Hz), volume ratio, and carrier frequency (kHz) 

as parameters. It performs the necessary calculations and configures the Timer 

automatically. 

Note: When adjusting the tone frequency or carrier frequency, the volume ratio must 

also be adjusted accordingly.  

◆ BuzzerStop(void) 

Stops the buzzer output. 
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◆ BuzzerVoiceFadeAway(void) 

Smoothly decreases the buzzer volume until it becomes silent. 

3.13 IWDT Module 

3.13.1 Overview 

The IWDT（Independent Watchdog Timer）module operates independently of the system 

main clock and is used to detect software malfunctions and trigger a system reset. 

3.13.2 Functional Description 

◆ Uses LRC as the clock source. 

◆ Supports adjustable prescaler and reload value settings. 

◆ If the watchdog is not refreshed within the timeout period, the MCU will reset. 

◆ Provides a “window time” mechanism to monitor the timing of watchdog refresh. 

◆ Once enabled, the IWDT cannot be stopped. 

3.13.3 Configuration Description 

1. Write 0x0000CCCC to IWDT_BKKR to enable the IWDT 

2. Configure the write access according to the IWDT write protection. 

3. Set the prescaler value (PR) and reload value (RL[11:0]) 

4. Configure the IWDT reload counter value. 

5. Perform different configurations depending on whether the window mode is 

enabled： 

◆ If window mode is disabled：refresh the watchdog timer by writing the value of 

IWDT_BKRLR (IWDT_BKKR=0x0000AAAA). 

◆ If window mode is enabled：configure the window register IWDT_BKWINR. At 

this time, the value of IWDT_BKRLR will also be refreshed to the watchdog timer. 

Each time you unlock and write settings, you must wait until IWDT_BKFR.BUSY is updated to 0. 

3.13.4 Timeout Calculation 

The timeout period is calculated using the following formula： 

𝒕𝑰𝑾𝑫𝑻 = 𝒕𝑳𝑹𝑪 × 𝑷𝑹 × 𝑹𝑳 

Where： 

Parameter Description 

tIWDT IWDT timeout period 

tLRC LRC clock period, fixed at 
1

32768
≈30.5 μs 
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PR Prescaler value, determined by the divider setting 

RL Reload counter value（0x000 ～ 0xFFF），default is 0x0FFF 

Note: 

1. For detailed configuration, please refer to the IWDT example program 

2. When the system continuously resets due to the watchdog, the system can be reset manually by 

pulling the NRST pin low for a certain duration. 

3.14 WWDT Module 

3.14.1 Overview 

The WWDT（Window Watchdog Timer）module monitors the program execution within a 

defined time window to prevent feeding the watchdog too early or too late, ensuring stable 

system operation. 

3.14.2 Functional Description 

◆ Provides a window time mechanism to monitor the watchdog refresh timing. 

◆ Feeding the watchdog too early or too late will trigger a system reset. 

◆ Supports interrupt mode for data retention or safety handling before reset. 

3.14.3 Configuration Description 

1. Configure the prescaler (WDGTB) and the window value (WWDT_CFG.W)。 

2. Enable the WWDT and write the initial counter value. 

3. Feed the watchdog within the allowed window; exceeding the limit triggers a reset. 

3.14.4 imeout Calculation 

The timeout period is calculated as follows： 

𝒕𝑾𝑾𝑫𝑻 = 𝒕𝑷𝑪𝑳𝑲 × 𝟒𝟎𝟗𝟔 × 𝟐𝑾𝑫𝑮𝑻𝑩 × (𝒕[𝟓: 𝟎] + 𝟏) (𝒎𝒔) 

Where： 

Parameter Description 

tWWDT WWDT timeout period 

tPCLK APB1 clock period, expressed in milliseconds 

t[5:0] Counter value 

3.14.5 Interrupt and Reset Behavior 

◆ A reset is triggered when the counter value decreases from 0x7F to 0x3F. 

◆ If the interrupt function is enabled, an interrupt event is generated when the counter 

reaches 0x40, allowing data backup or execution of safety operations within the 

interrupt routine. 
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4 System Circuit and Layout Considerations 

4.1 Minimum System Circuit 

4.1.1 Minimum System Circuit for LQFP48 Package 

Figure 2. Minimum System Circuit for LQFP48 Package 
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4.1.2 Minimum System Circuit for QFN40 Package 

Figure 3. Minimum System Circuit for QFN40 Package 
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Note: 

1. Power Supply Design：The chip’s power supply configuration must follow the 

recommended schematic above to ensure stable operation under all application 

scenarios. 

2. Decoupling Capacitor Configuration：Each power pin group should be connected 

to ceramic decoupling capacitors (as shown in the figure) and placed as close as 

possible to the corresponding pins to reduce power noise and enhance chip 

stability. 

3. Reset Circuit Design：The NRST pin adopts an RC reset configuration. An internal 

pull-up resistor is provided (refer to the Electrical Characteristics section of the 

datasheet for the pull-up value). It is recommended to use a 100 nF capacitor. 

4.2 Peripheral Circuits 

4.2.1 External Crystal HOSC 

Note Description 

External Ceramic 

Capacitors 

Recommended capacitor values can be found in the PT2E01 datasheet, 

Electrical Characteristics section. 

Layout Guideline 
The external crystal should be placed as close as possible to the IC to 

improve stability. 

4.2.2 PTEM / PTEM-V1LITE and Debug Interface 

Note Description 

Circuit Recommendation 

• PC00 and PC01 serve as the PTEM/PTEM-V1LITE debug interface. 

o  PC00（SWCLK）：default input with pull-down. 

o  PC01（SWDIO）：default input with pull-up. 

• If the application configures these pins as general I/O, the NRST pin 

must be reserved. 

When NRST = 0, the system can automatically restore SWCLK and 

SWDIO functions for programming or debugging. 

Power Configuration for 

Socket Programming 

When using a socket for offline programming, ensure the chip power 

supply follows the recommendations in Figure 2. Minimum System 

Circuit for LQFP48 Package. Otherwise, programming errors or startup 

failures may occur. 
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4.2.3 UART-BOOT Programming Interface 

Note Description 

Default Boot Selection 

During system startup, both BootRom and Main Flash options are 

available. PT2E01 defaults to Main Flash. This setting can be changed 

by modifying the configuration word. 

UART-BOOT Interface 
Selection 

When the configuration word BOOT BYPASS option is set to 

BootRom： 

• The system boots from BootRom. 

• PB00 and PB01 pins are set as the UART1 communication interface： 

o PB01 → UART1_TX（output） 

o PB00 → UART1_RX（input） 

• Programs can be downloaded or updated via UART using the UART-

BOOT tool. 

When the BOOT BYPASS option is set to Main Flash： 

• The system directly jumps to the Main Flash region on startup. 

• PB00 and PB01 pins default to GPIO 

• UART-BOOT programming functionality is not available 

4.2.4 Power-Up/Power-Down Slew Rate 

◆ Power-Up Slew Rate: Must be less than 1.2 s/V. 

◆ Power-Down Slew Rate: Must be greater than 140 μs/V. 

Meeting these requirements ensures proper system startup.  
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5 Document Revision History 

Table 10. Document Revision Records 

Date Version Revision Content 

2025-12-03 PRE1.00 Initial Version 

2026-07-08 PRE2.00 

1. Added a note for continuous data transmission in Master 

mode to Section 3.8, I2C. 

2. Updated the package information in Section 4.1.2 to QFN40. 
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