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Product and Feature Overview 

◆ The PTFlasher software writes firmware to the MCU through the SWD interface (In-

Circuit Programming), suitable for various application scenarios such as development 

stages, initial program flashing, and mass production testing. 

◆ It supports mainstream SWD communication protocols, featuring stable and high-

speed programming performance along with an intuitive user interface, greatly 

enhancing production efficiency and development convenience. 

Key Features Include： 

◆ Standard SWD Compatibility：Compatible with mainstream programmers and 

debugging tools on the market. 

◆ Intuitive User Interface：Simple and easy-to-understand operation flow that reduces 

setup and operation time. 

◆ High-Speed and Stable Programming Process：Ensures stability and efficiency during 

mass production. 

◆ Flash Data Verification：Automatically reads back and compares programmed data to 

ensure data integrity. 

◆ Flash Protection Settings：Supports read/write protection and other security options 

to effectively prevent firmware theft or tampering.
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1 Software Features 

Table 1. Software Function List 

Function Item Description Advantage 

SWD Interface 

Programming 
Writes firmware via SWD (Serial Wire Debug) 

Standardized, stable, and 

compatible with mainstream 

MCUs 

Usage Scenarios 
Applicable to development stages, initial 

program flashing, and mass production testing 

Suitable for both R&D and 

production phases 

Interface 

Operation 
Provides a simple and intuitive user interface 

Lowers the operation threshold 

and allows quick adaptation 

Programming 

Performance 
High-speed and stable data transmission 

Improves production efficiency 

and yield rate 

Data Verification 
Automatically reads back and compares 

programmed data 

Ensures correctness and 

reliability of the program 

Security Protection Supports Flash read/write protection settings 
Prevents firmware leakage or 

unauthorized modification 
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2 Software Interface Guide 

This section describes the interface layout and configuration of PTFlasher. 

2.1 Important Notes 

Before using this software, please ensure that Microsoft .NET Framework is installed; 

otherwise, the program may not function properly. 

◆ For operating systems Windows 7 or later, Microsoft .NET Framework 4.5 or above is 

required. 

◆ For Windows XP, Microsoft .NET Framework 4.0 is required. 

Note: If the .NET Framework is not installed, it can be downloaded from the official 

Microsoft website. If it is already installed, reinstallation is not necessary. 

2.2 Software Installation 

◆ The following steps and illustrations describe the PTFlasher installation process: 

Step 1. Run the PTFlasher installer. After the installation program starts, click Next to 
proceed to the next step. 
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Step 2. Select the desired installation directory. The default path is C:\Program Files 

(x86)\Princeton Technology Corporation. After selecting the folder, click Next to proceed 

to the next step. 

 

Step 3. Confirm the installation settings, then click Next to proceed and start the 

installation. 

 

Step 4. When the installation is complete, click Close to exit the setup wizard. 
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2.3 Software Interface 

After completing the installation, you can find the executable file in the installation 

directory. Once launched, the main interface of the software will be displayed as shown 

below： 

 

The interface layout is as follows： 
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2.3.1 Menu Bar 

The menu bar consists of five sections in total: 

◆ File 

Function List Description 

 

Load hex（Load Hex File） 

Opens a user program file in Hex format and loads its 

data into the software’s program buffer. 

Save as hex（Save as Hex File） 

Saves the current program data in the buffer as a Hex 

file. 

Load binary（Load Bin File） 

Opens a user program file in Bin format and loads its 

data into the software’s program buffer. 

Save as binary（Save as Bin File） 

Saves the current program data in the buffer as a Bin 

file. 

Load project 

Loads a previously saved project configuration, 

including user Hex file, setup parameters, and operation 

options. 

Save project 

Saves the current settings and program data together 

as a project file. 

Save as offline project 

To perform offline programming, the project must first 

be saved using this function. 

Exit（Exit Software Interface） 

Closes the PTFlasher software interface. 

◆ Settings 

Function List Description 

 

Chip（Select Chip） 

Opens the chip selection window, allowing the user to 

specify the target chip to operate on. 

Configuration Word（(Set Configuration Word） 

Opens the configuration word window to adjust related 

functional options or protection parameters. 

Buffer（Edit Buffer） 

Opens the buffer editing window, allowing direct 

modification of the loaded program or data. 

Operation Settings（Programming Operation 

Settings） 

Includes operation parameters, batch auto-

programming settings, and automatic serial number 

configuration. 
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◆ Operation 

Function List Description 

 

Read ROM 

Reads the contents of the chip’s ROM / EEPROM / 

DataFlash. 

Download Data to PTEM 

Downloads the current buffer data to the PTEM device. 

Erase 

Clears the user program and configuration word in the 

chip. (Note: Some chips allow selecting the erase 

range.) 

Blank Check 

Checks whether the chip is blank. (Note: Reserved areas 

on some chips are not checked.) 

Download Data to Chip 

Programs the target chip with the data and 

configuration word stored in the device. 

Verify 

Compares the programmed data in the device with the 

buffer to ensure consistency. 

Read Chip ID 

Reads the chip ID 

Offline Download 

Opens the offline programming interface for loading, 

clearing, and reading offline projects. 

◆ Tools 

Function List Description 

 

Calculator 

Opens the Calculator application in Windows. 

Notepad 

Opens the Notepad application in Windows. 

Wordpad 

Opens the WordPad application in Windows. 

Paint 

Opens the Paint application in Windows. 

◆ Help 

Function List Description 

 

Manual 

PTFlasher software user manual. 

About 

Information about the PTFlasher software. 

Firmware Update 

Updates the firmware of the PTEM device. 
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2.3.2 Toolbar Icons 

Icons 
 

Description 

Connect 

Connects to the PTEM device. 

Chip 

Opens the chip selection window for 

specifying the target chip. 

Load 

Opens a Hex format user program file 

and loads it into the program buffer. 

Merge 

Merges multiple HEX or BIN files. 

Save 

Saves the current buffer data as a HEX 

file. 

Edit 

Opens the buffer data editing window. 

Config 

Opens the configuration word window. 

 

To PTEM 

Downloads the current buffer data to the 

PTEM device. 

Erase 

Clears the user program and 

configuration word on the chip. (Note: 

Some chips allow selecting the erase 

range.) 

DwLoad 

Programs the target chip with the data 

and configuration word stored in PTEM. 

Rd Rom 

Reads the program data stored in the 

chip’s internal ROM. 

Chip ID 

Reads the unique identification code of 

the chip. 

Auto 

Executes the predefined automated 

process. 

2.3.3 Programming Settings 

This section allows configuration of programming parameters through the menu bar or 

toolbar icons. Once set, the configuration information will be displayed in this area, and 

users can also adjust the programming parameters here as needed. 

◆ Basic Info 

Icon Description 

 

Link Device 

Specifies the device to be used; here, the PTEM 

burner is used. 

Burner Port 

Selects the interface for communicating with the 

chip. Supports SPI or CMSIS-DAP debug 

interfaces. 

Offline Start Flash 

Configures when the chip programming should 

start in offline mode: 

• Automatic Detection：The burner starts 

programming immediately when a new chip 

is connected. 

• Machine Started：Programming starts only 

when the START pin on the mechanical 

interface detects a rising edge signal. 

Offline Limit 

• Sets the maximum number of successful 

programming attempts allowed in offline 

mode. 
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• Once the limit is reached, reconfiguration or 

removal of the limit is required to continue 

programming. 

◆ Auto Program 

Icon Description 

 

Program 

When selected, the program will be written into 

the chip. 

Verify 

When selected, the data in the chip will be 
compared with the data in the buffer to 
ensure consistency. 
Main Erase 

When selected, the main program area of the 

chip will be erased first. 

Config & Main Erase 

When selected, both the main program area and 

the configuration words will be erased. 

◆ Serial Program 

This function is applicable to offline programming 

Icon Description 

 

Setting 

• Disable：Serial number programming is 

disabled. 

• Fixed Serial：The same serial number value 

is written each time. 

• Stepped Serial：The serial number is 

automatically updated after each 

programming cycle. 

Type 

• Increment：When Stepped Serial is selected, 

the serial number increases automatically 

after each programming cycle. 

• Decrement：When Stepped Serial is 

selected, the serial number 

automatically decreases with each 

programming cycle. 

Parameters 

• Address（HEX format） 

 Defines the storage location of the serial 

number in the chip’s main Flash 

memory. The serial number size is 8 bytes. 

 Ensure that this address does not overlap 

with program code or data areas to 

prevent data corruption. 

• Initial Value（HEX format） 
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 Sets the initial serial number value (8 

bytes). 

 When Stepped Serial is used, this value 

will be automatically updated after each 

programming cycle. 

• Step Size（DEC format） 

 Defines the increment or decrement value 

for each update of the serial number. 

Note: The serial number address must be 8-byte 

aligned (e.g., 0x8000, 0x9000, etc.), but not 

0x8100, 0x9100, or any other address that is not 

8-byte aligned. 

 

2.3.4 Status Bar 

The status bar is mainly used to display real-time information about the connection status 

between PTFlasher and the PTEM device, as well as related prompts and system feedback 

during user operations. It helps users quickly understand the current system status. 

◆ When the connection is successful： 

If PTFlasher successfully detects the PTEM device and establishes a connection, the 

status bar will display the message “connection successful…”, indicating that the 

system is ready for subsequent operations. 

◆ When the device is not detected： 

If the system cannot detect the PTEM device via USB, the status bar will display “USB 

Device not found.”, reminding the user to check the USB connection or driver status. 

◆ Operation prompts and progress information： 

During operations such as programming, reading, or erasing, the status bar will also 

display execution progress, operation results, error messages, or warning notifications 

in real time.  

For example: “downloading buffer to sector…”, “restarting”, “operation: Verify…”, 

etc. These messages help users monitor task status and identify any issues 

immediately. 

Note: It is recommended that users pay close attention to the status bar during operation 

to stay informed of the current connection status and operation results. 
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3 Software Operation Guide 

This section describes the functions and operation procedures of the PTFlasher software. 

3.1 Programming Method Description 
Users can select the programming method based on the following modes： 

Online Mode 

After connecting the PTEM Emulator to the computer and the target chip, the user can 

follow the basic programming procedure to perform the programming operation. 

 

 

Offline Mode 

After connecting the PTEM Emulator to the computer, the user can follow the project 

configuration and offline programming procedure to download the project into the PTEM 

Emulator. Then, after connecting the emulator to the chip, the programming operation can 

be performed. 
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3.2 Basic Programming Procedure 

The basic programming procedure can be performed as follows： 

1. Select the target chip → 2. Load the Hex file → 3. Confirm the programming settings 
→ 4. Download the data to the PTEM Emulator  → 5. Check the status bar 
information → 6. Start the automatic programming 

1.【Select the target chip】 

(1) Click【Settings】 → 【Chip】from the top menu bar. 
(2) In the chip selection window, double-click the desired chip model（e.g., PT2E01） 

 

(3) The system will expand the corresponding sub-chip list. Double-click the desired item again. 

(4) The detailed information of the selected chip will be displayed in the right-hand pane. 

(5) Click【OK】to apply the selected chip information to the main interface as the programming target. 
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2.【Load Hex File】 

(1) Click【File】 → 【Load Hex】from the menu bar. 

 
(2) In the pop-up window, select the HEX file to be programmed. 

 

(3) After loading the file, the buffer editing window will appear. If no modification is required, simply 

click 【OK】 
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(4) The system will prompt the configuration word setting window. Click【Read】 to read the current 

configuration words from the chip, and then click【OK】to continue. 

 

Note: Be sure to click【Read】before clicking【OK】. Otherwise, the configuration words in 
the chip may be overwritten, which could lead to errors in subsequent operations. 

 

3.【Confirm Programming Settings】 

(1) The Operation Settings window will appear. 

(2) If you need to adjust programming parameters (e.g., whether to verify, whether to erase, etc.), 

you can configure them at this step. 

(3) If no modifications are needed, simply click【OK】to continue. 

 

 

4.【Download Data to PTEM Emulator】 

(1) The system will prompt whether to download the buffer content to the PTEM Emulator. 

(2) If the data is confirmed to be correct, click【Yes】to complete the download. 
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5.【Check Status Bar Information】 

(1) During the download process, you can view the progress and status messages in the status bar 

at the bottom. 

(2) After a successful download, the status bar will display the corresponding message. 

 

 

6.【Start Automatic Programming】 

(1) Click the【Auto】button on the toolbar. 

 

(2) The system will execute the steps in sequence：Erase →Program →Verify →Set 

Configuration Words, and so on. 

 



Software Operation Guide UM0003 
 

18/26 PRE1.0   

  www.princeton.com.tw 

(3) After the programming is completed, the chip is ready to operate 

 

3.3 Project Configuration and Offline Programming 

In addition to supporting the programming of commonly used HEX and BIN files, PTFlasher 

also allows users to save the configured program and configuration words as a project for 

convenient reuse. These projects can be stored directly in the PTEM device and used with 

the offline programming function, enabling users to perform programming operations 

without relying on the software. 

3.3.1 Project Function 

After completing the programming settings in PTFlasher, users can access project functions 

through the toolbar： 

Icon Description 

 

1. Click 【File】→【Save Project】to save the current 

configuration words, programming settings, buffer data, 

and chip information as a project. 

2. When using later, simply click【File】→【Load Project】to 

quickly load the project without reconfiguring, allowing 

immediate programming. 

3.3.2 Offline Programming Function 

The offline programming function can be divided into automatic-trigger programming and 

external-trigger programming. The completed programming settings in PTFlasher must 

first be saved as an Offline Project, which can then be used with the PTEM Emulator. 

Note: Ensure that the PTEM remains connected to the computer throughout the operation. 
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3.3.2.1 Offline Project Storage 
Step Description: 

1. Click 【File】 → 【Save as offline project】on the toolbar. 

 
2. The system will prompt a storage confirmation window. Click 【Yes】to continue. 

 

3. Next, you will be prompted to enter a project name. Enter the name in the blank field 
and click【Save】. 

 
4. After the project is successfully saved, the status bar will display the project storage 

information. 
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3.3.2.2 Offline Project Management 

Users can delete stored offline projects or view project information. The operation steps are 

as follows： 

Step Description: 

1. In the toolbar, click【Operation】→【Offline Download】to open the offline project 

management interface. 

 

2. In the left-hand pane, you can view the list of offline projects currently stored in the 
PTEM. After selecting a project name, the right-hand pane will display detailed 
information about that project. 

 

3. Users can perform the following operations using the interface buttons： 

 

【Read Project】：Refresh the right-hand pane to reload the information of the selected 
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offline project 

【Delete Project】：Delete the currently selected offline project. 

【Delete All Project】：Remove all offline projects stored in the PTEM. 

Note: Deletion cannot be undone. It is recommended to save projects beforehand to 
avoid data loss. 

3.4 Chip Function Command Description 

In addition to the basic programming process and project configuration, PTFlasher 

supports multiple independent functions that can be executed individually according to 

actual needs, such as chip erasing and data reading. Users can select the corresponding 

function commands from the【Operation】menu or the toolbar icons to perform these 

operations. 

This section provides a detailed explanation of each function item in【Operation】, 

including the operation method and related execution prompts, helping users accurately 

understand when to apply each command and the precautions to observe.  

3.4.1 Single Chip Software Function List 

Function Description 

Read ROM 

 

The system will read the chip data and load it into the data buffer. Once 

completed, the buffer window will open automatically for viewing. During 

the read process, the status bar will display the read progress 

Download Data to PTEM 

 

Download the buffer data and configuration words to the PTEM. This step 

is required before programming the chip. 

After the download is complete, the configuration words will be updated 

automatically. 

Erase 

 

Perform chip erase to remove the existing program and data in the 

chip 

    If the chip already contains a program, it cannot be directly 

programmed using【Download Data to Chip】. Be sure to perform an 

erase before downloading the program. 

Blank Check 

 

This function checks whether the chip contents are empty（all FF or 

00）, including both the program area and the configuration word 

area. 

• If empty, the status bar will display: "main flash area is blank…". 

• If not empty, the first non-empty address will be displayed. 

Download Data to Chip 

 

Program the chip with the configuration word data and program that 

have been downloaded to the PTEM. 

⚠️  If the chip already contains a program, be sure to perform an erase 

before downloading the program. 

Verify 

 

Compare the data downloaded to the PTEM with the actual data in the 

chip, including the program area and configuration word area. 

• If the data matches completely, the status bar will display: "no 

errors." 
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Function Description 

• If the data does not match, the status bar will display: "main area 

mismatched at 0."（showing the first address where the mismatch 

occurred）. 

Read Chip ID 

 

After execution, the status bar will display： 

ID0:XXXXXXXX 

ID1…. 

ID2…. 

showing the chip IDs one by one. 

 

In addition to basic chip programming functions, PTFlasher also supports buffer editing, 

merging of HEX/BIN files, and other features. Users can access these functions through the

【Settings】menu or the corresponding toolbar icons. 

Function Description 

Buffer 

 

After opening the window, users can view and edit the program data in 

Flash, making it convenient for subsequent modifications or 

comparison operations. 

Config 

 

【Current Configuration Words】 

• Displays the configuration word content currently set in the 

configuration window. 

• When the user modifies configuration options, the configuration 

words are updated immediately. 

【UserID】 

• Used to record user-defined identification codes. 

• Can be written to and read from the chip via the PTEM. 

•     Cannot be accessed directly by user programs. 

【Checksum】 

• Displays the verification result of the user data and configuration 

words. 

• Supports both CRC check and checksum methods. 

【Read Configuration Words】 

• After clicking the 【Read Configuration Words】 button, the 

software reads the configuration words set in the chip and displays 

them in the interface. 

• It also indicates whether the chip is in a protected state. 

【Protection Function】 

• Please refer to the Configuration Word Protection Settings 

Function. 

Merge 

 

• The file merge interface allows two HEX files or two BIN files to be 

merged. 

• When merging BIN files, the data in the files will be written starting 

from base address + offset. 
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3.4.2 Configuration Word Protection Settings Function 

Figure 1. Configuration Word Protection Settings Interface 

  

Protection Type Function 

Description 

Setting Method Release Method Notes 

①Write Protect 

 

Protects two 

consecutive pages. 

Protected pages 

cannot be written 

to or erased. 

1. Set WP0_ENB or 

WP1_ENB = 

Enable 

2. Select the 

consecutive 

pages to protect 

3. Click【Protect】

to complete the 

setting 

Set WP0_ENB or 
WP1_ENB =Disable 

Only restricts 

writing/erasing, 

does not affect 

reading 

②Read Protect  

 

Divided into Level 

0/1/2。When set to 

Level 1 or 2, chip 

data cannot be 

read. 

1. Set RP Level 1 or 

Level 2 

2. Click【Protect】

to complete the 

setting 

⚫ Level 1 → 0：

Directly set to 0 

and click

【Protect】; data 

will be cleared 

⚫ Level 2 → 0：

First set to 1, 

then to 0, clicking

【Protect】twice; 

data will be 

cleared 

    When released 

back to Level 0, 

chip data will be 

cleared 
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Protection Type Function 

Description 

Setting Method Release Method Notes 

③UCRP Protect  

(User Code Read 

Protection) 

Protects the Flash 

program area user 

code. Two 

consecutive 

protection pages 

can be configured. 

Page 0 of the info 

area can only be 

set via the UCRP 

process. 

1. Set UCRP0_ENB 

or UCRP1_ENB = 

Enable 

2. Select the 

consecutive 

pages to protect 

3. Click【Protect】

to complete the 

setting 

Set UCRP0_ENB or 
UCRP1_ENB = 

Disable 

Specifically for 

code protection to 

prevent reading 

3.5 PTEM Firmware Update Method 

Firmware updates for the PTEM Emulator must be performed using the PTFlasher tool. The 

update procedure is as follows: 

Step Description: 

1. Click the【Help】section in the PTFlasher menu bar. From the list that appears, select

【Firmware Update】 

 

2. After clicking, a confirmation prompt window will appear. 
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3. Click【YES（Y）】to confirm the update. The system will then display a window to select 

the firmware file location. 

 

4. After selecting the file, the system will prompt again to confirm whether to proceed with 

the firmware update. 

 
5. Click【Yes（Y）】to confirm and start the firmware update. The PTEM Emulatorwill 

begin updating its firmware, and the update progress can be monitored in the Status Bar. 
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4 Document Revision History 

Table 2. Document Revision Record 

Date Version Revision Description  

2025-12-03 PRE1.0 Initial release 

   

 


	Product and Feature Overview
	Contents
	List of Tables
	List of Figures
	1 Software Features
	2 Software Interface Guide
	2.1 Important Notes
	2.2 Software Installation
	2.3 Software Interface
	2.3.1 Menu Bar
	2.3.2 Toolbar Icons
	2.3.3 Programming Settings
	2.3.4 Status Bar


	3 Software Operation Guide
	3.1 Programming Method Description
	3.2 Basic Programming Procedure
	3.3 Project Configuration and Offline Programming
	3.3.1 Project Function
	3.3.2 Offline Programming Function
	3.3.2.1 Offline Project Storage
	3.3.2.2 Offline Project Management


	3.4 Chip Function Command Description
	3.4.1 Single Chip Software Function List
	3.4.2 Configuration Word Protection Settings Function

	3.5 PTEM Firmware Update Method

	4 Document Revision History

