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Introduction

IAP (In Application Programming) allows users to program memory at custom addresses.

This document describes the programming process using PTLoader via the UART protocol.
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Operation Overview

1. PTLoader communicates with the chip’ s UART Boot routine via UART1, sending
corresponding commands to program the user-developed User APP into the specified

memory address.

2.  After power-on, the Boot Pin (PD03) determines the subsequent operation based on
its voltage level:
®  High level: Jumps to execute the User APP

B Low level: Remains in the Bootloader, waiting for program updates.

3. Additionally, UART2 can be used to transmit execution information to the PC for

monitoring program status.

Programming Preparation

Project Files and Tools

The following demonstration of the programming process requires the specified project
files and associated tools for execution.:
& File

Name Type Description

The main program of the 2nd Bootloader. This program guides
UART Boot Project Code the MCU to perform memory check, erase, programming,
verification, and jump operations.

User-defined application. The memory address in the target
User APP Project Code chip must be modified through Step 3: User APP Compilation
in Keil before programming.

Path: Projects/PT2E01/Applications/Bootloader/

¢ TH
Name Type Description
PTLoader Software Programming tool

Pin Connection

The following Pin Connections use the PTEK development board as an example. Please

ensure all connections are correct before programming.
Connection Description:

€ UARTI1 Interface: Used to establish communication with the programming tool and

execute operations such as programming and erasing.

m  UART1 TX: PBOT1
m  UART1 RX: PBOO
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€ UART2 Interface: Used to transmit program execution information to the PC for

monitoring.

m  UART2 TX: PAO2
m  UART2 RX: PAO3

& BOOT PIN: Determines whether to jump to the user-defined application.
m  PDO3

3 Programming Procedure

PTLoader can perform custom memory programming following the five main steps below:
Step1: Connect the Development Board

Connect the development board to the PC according to the Pin Connection description.

Step2: Program UART Boot into the Chip
Use Keil or any other programming tool to load the UART Boot program onto the chip.
Step3: Compile User APP

Open the User APP project in Keil. The interface is shown in Figure 1.

1. Click Options for target — Choice Target

2. Set the IROM1 Start field to the desired programming address and check the option —
Click OK

3. Compile the project.

Figure 1. User APP Operation Steps

“E@ %% | UART_Boot 1 F R vl
K3 Opfions for Target 'UART_Boot' b4
Device Target |Output | Listing | User | C/C#+ | Asm | Linker | Debug | Utilities |
Princeton PT2E01
Code Generation
Xal (MHz): (EED ARM Compiler: [Use default compiler version ﬂ
Operating system: |None LJ
System Viewer File: [™ Use Cross-Module Optimization
[pt2e01 v J ¥ Use MicroLIB r
[~ Use Custom File
Read/Only Memory Areas Read/Write Memory Areas
defaukt offchip Start Size Startup default off-chip Start Size Nolnit
™ RoMI: | | c  RaMt: | | r
~  RoM2 | | c ™ RAM2 | | r
™ ROM3: | | . ™ RAM3: | | r
2 on-chip on-chip
[~  iroms. [0x3000 |ox10000 | = ¥ IRAMI: |ox2tmnom |mzono r
™ IROMZ | | « ™ IRAMZ: | | r
| 0K | [ camer || Detous | Hep
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Note:

1. The default programming range for UART Boot is Flash 0x00000000 ~ 0x00003000.
2. The starting address of User APP must be 4KB aligned and must not overlap with
the UART Boot region.

Step4 Program with PTLoader

1. Open the PTLoader tool and click the Chip button to select the chip model

2. Click Scan, If the device is successfully detected, the menu will automatically populate
Port, Baudrate, and other relevant information.

3. After confirming the correct device is detected, click Connect to establish communication.

4. Select the Erase Type and Verify Type for programming, then click File Path to choose the
Hex file to be programmed.

Figure 2. Tool Operation Interface and Programming Flow

r
| © PTloader V1.0 - m} X

1Ohb 5
SR @70 Princeton Technology Corp.

Com Port Setting 2 ?

Port: |COM1 v Scan Connect Timeout: [10s ~
Baudrate: [115200  ~| Parity: [Even ~| Stopbit: |1 v

Download Setting
Erase Type: |Page Erase v Verify Type: |Page ¥

() Download and Run at Address: 0x 000001

]

5

Auto Download Single Operation Protect Setting

Auto
Download Stop

Port disconnect

5. Programming Execution (Two Methods Available) :
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¢ Auto Download:

Click the Auto Download button, and the tool will automatically execute a series of
processes required for downloading.

Figure 3. Auto Download

Auto Download Single Operation Protect Setting

‘ Auto \
Dovnload B ‘

4 Single Operation:
1. Click Sync to perform synchronization.
2. Click Erase to clear the memory contents.
3. Click Download to execute the programming process

4. Click Verify to check whether the programmed content is correct.
Figure 4. Single Operation Download

futo Download Single Operation Protect Setting

1

| Eraze I Download |I Werify I
2 3 4
Check Empty | Fead Chip I

Stop J

Run at Address: Ox 00000000 Go

Read data Wirite data

Address: O 00000000

Data: 0x 00000000

Step5 Execute the Program After Programming

After programming is completed, connect the Boot Pin to a high level and power on the
development board again. The program will then successfully jump to the User APP and

start execution.
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