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PTEM-V1LITE User Manual

Product and Feature Overview

The PTEM series programmer is a professional tool that integrates debugging and
programming functions, designed to assist developers in completing firmware
development and mass production tasks at different stages. It supports IDE online
debugging, online/offline programming, and USB-to-serial port (UART-CDC) functions, and

provides a variety of interfaces to accommodate diverse application scenarios.

The hardware design includes the following features:

& USB Interface: Connects to a PC for data transmission and power supply.

€  Status Indicators: LEDs and a buzzer clearly reflect programming and debugging status.

& Control Interface: Buttons and external trigger 1/0 allow control in offline mode.

€ Communication Interfaces: Supports SWD, SWO, UART, NRST, BOOTO, and other
signals.

€ Power Interface: Built-in 3.3V / 5V output, and supports external voltages from 1.8V to

5V.

The PTEM series is designed not only for R&D testing, but also to meet production-line
programming requirements, offering flexibility for both development and mass production

use.
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1 PTEM Emulator Feature Comparison
Table 1. Supported Functions of Each Programmer

Feature PTEM PTEM -LITE PTEM -AIR

SWD / ICP Programming v v v

CMSIS-DAP Debug Support v v v

USB UART Function (CDC) v v v

Multiple MCU Power Options

(3.3V/ 5V / External 1.8V-5V) v v v

Built-in Power and Signal Isolation e

Protection v v

Serial Number Programming

Support v v X

Offline Programmin

o9 g v v X
(Auto Trigger / External Trigger)
Offline Project Capacity
m

(Up to 12 projects, 64 KB each) v v X

Offline Status Indication " X

(OLED / Buzzer / RGB LED) v v

Machine Control Interface

(/O pass/fail Programming v X X

Trigger)

Note: [1] The LITE version supports only one offline project

[2] The LITE version does not include an OLED display.

4/14 PRE1.0 @

www.princeton.com.tw



UMO0001 PTEM-V1LITE Overview

2 PTEM-V1LITE Overview

2.1 Hardware Configuration
A.  One Type C data cable
B. One PTEM-V1LITE device

C. One 10 Pin ribbon cable

Figure 1. Programmer Hardware Configuration

A

\
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2.2 Programmer Control Configuration

LED Indicator Isolator Switch

Buzzer
Programmer :
Type-C e 5 o— 10-Pin
Appearance Connector : ; Connector
Control Button
[Type C Connector]
Provides connection to a PC for data transmission and also serves as the
device’ s power supply source.
[Buzzer]
Alerts the user to the current device status. The buzzer sound indicates mode
switching or programming success/failure.
[LED Indicators]
Show the current device status. Detailed indicator descriptions can be
found in the LED indicator section.
Functions [Isolator]

When abnormal voltage or noise occurs at the right-side interface, the module
uses an internal transformer to provide electrical isolation, preventing high
voltage or interference from affecting the left-side chip module.

[Switch]

Switches between different voltage outputs: 5V, 3.3V, or external power supply.
[10-pin Connector]

Refer to the programmer expansion interface section.

[Control Button]
Used to activate or exit offline programming mode and external trigger mode.
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Programmer Expansion Interface

10-Pin

Cmor 1 2 3 4 5
Programmer Sl
Expansion 1. SCK ( Clock Signal ) 6. RX ( Data Receive )
Interface 2.SDA ( Data Signal ) 7.TX ( Data Transmit )
3.GND ( Ground ) 8. SWO ( SWO Debug Output )
;. VDD ( Powe} Iniput) WQ?RTC_I!\] (Elock I;piut) i
5. MRST ( Reset Pin ) é(()).nltcr)o(| g{eserved for Internal
[SCK]
Provides the synchronous clock, used together with SDA for data
transmission.
[SDA]
Transmits digital data during programming or debugging.
[GND]
Common system ground, ensuring a consistent signal reference.
[vDD]
Supplies operating voltage to the target chip.
[MRST]
Functions Controls a hardware reset of the target chip, commonly used to start

programming or debugging.
(RX]
Receives data from the target chip.
(TX]
Transmits data to the target chip.
[SwWO]
Used for real-time monitoring and debugging.
[RTC IN]
External clock signal input, used for RTC or synchronization requirements.
(10]

Reserved internal pin of the programmer, for internal control only.
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2.3 LED Indicator Description

Table 2. LED Indicator Description

LED Indicator | Description

Off Normal mode

Blue Offline programming mode

Magenta Programming in progress

Green Programming successful

Red Programming failed

Blinking Blue Limited programming tasks completed

2.4  Firmware Update Method

The firmware update procedure for PTEM-V1LITE can be referenced in the “PTEM

Firmware Update Method” section of the PTFlasher software documentation.
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3 PTEM-V1LITE Programming Instructions

3.1 Programming Methods

Programming with the PTEM-V1LITE can be performed using different methods depending
on the user interface, as shown in the table below:
Online Mode

Online Program

<

| |bin/hex file

Target Board PTEM-V1LITE PC
Connected to PC Description
v Use PTFlasher software for programming
es
Use Keil software for programming and debugging
Offline Mode
Offline Program Load firmware

Target Board PTEM-VILITE PC

Connected to PC Description

Programming is performed automatically after the chip is
connected using Auto Trigger.

No
Programming is controlled via a button when the chip is

connected using External Trigger.

3.2  Programming with PTFlasher

Refer to the [Basic Programming Operation] section in the PTFlasher software

documentation.
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3.3

Programming and Debugging with Keil

Use the PTEM series device for CMSIS-DAP debugging in the Keil environment.

Note:

1. The target chip must have SWD debug mode enabled.
2. The chip must not be in protected mode, otherwise debugging cannot be performed.

Setup Step (Using KEIL 5 as an Example):

1. In the KEIL main interface, click the menu [Options for Target]

2. Switch to the [Debug] tab

@ KA Options for Target 'pt2e01_Demo’
Device | Target | Output | Listing | User

" Use Simulator with restrictions
[ Limit Speed to Real-Time

[V Load Application at Startup
Initialization File:

| o) e |

Restore Debug Session Settings

¥ Run to main()

| CiCe+ | Asm

®

[V Load Application at Startup
Initialization File:

| Linker Debug | tilities |

Settings | | @ Use: [SIEEDET: v| Settings |@4+—> @

[V Runto main()

Restore Debug Session Settings

2| o |

¥V Breakpoints IV Toolbox [V Breakpoints V' Toolbox
[V Watch Windows & Performance Analyzer [V Watch Windows
¥ Memory Display [V System Viewer [V Memory Display [V System Viewer
| CPUDLL: Parameter: Driver DLL: Parameter:
[SARMCM3.DLL [-MPU [sARMCM3.DLL [MPU
Dialog DLL: Parameter: Dialog DLL: Parameter:

IDARMCM1.DLL IpCMO

|TARMCM1.DLL |pCMO

Manage Component Viewer Description Files ... |

Defaults |

Help

3.Inthe " Use” dropdown on the right, select [CMSIS-DAP Debugger]
4. Click [Setting] to open the [Target Driver Setup] window. Users can use the default
settings, and after clicking [OK] , Keil is ready for debugging.

Cortex-M Target Driver Setup

Debug | Trace | Flash Download |

CMSIS-DAP - JTAG/SW Adapter SW Device
= ~] IDCODE Device Name ‘
SWDIo 1477 ARM W-DP
Serial No: [00110011 G adee! CHIE D e |
Fimware Version: |1.0 __]
W swi Pot:[sw < 0
(‘ \
Max Clock: | IMHz v | I ‘ I i
Debug
Connect & Reset Options Cache Options Download Options
Comnect: [Nomal v Reset:[Atodetect  _~| | | ¥ Cache Code ¥ Verfy Code Download
¥ Reset after Connect [V Cache Memory [V Download to Flash
[ Stop after Reset
OK I Cancel

10/14 PRE1.0

Help

@o

www.princeton.com.tw




UMO0001

PTEM-V1LITE Programming
Instructions

3.4 Programming via Auto Trigger

Download the project offline to the PTEM-V1LITE device in advance using PTFlasher. When

the device is connected to the target chip, programming will start automatically. If the first

programming attempt fails, it will automatically retry once.

Figure

Description

Step1. Enter Offline Mode

1. Press and hold the button for 2 seconds to
enter Offline Mode.

2. When entering Offline Mode, the LED
indicator turns solid blue.

3. The buzzer emits a short beep.

Step2.

“lofo’)
LU

Perform Auto Trigger Programming

|

.;3
=

Programming Successful

1. Programming starts automatically when the
device is connected to the target chip

2. Upon success, the LED turns green

3. The buzzer emits a short beep

Programming Failed

1. Programming starts automatically when the
device is connected to the target chip.

2. Upon failure, the LED turns red.

3. The buzzer emits a long beep.

*In case of failure, the device will automatically
retry once.

When Disconnected from the Chip
e The LED turns blue
o The buzzer emits a short beep

@o
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3.5 Programming via External Trigger
Download the project offline to the PTEM-V1LITE device in advance using PTFlasher. When

the device is connected to the target chip, programming must be triggered by a short press

of the button.

Figure Description

Step1. Enter Offline Mode 1. Press and hold the button to enter Offline
Mode

2. When entering Offline Mode, the LED
indicator turns solid blue.

3. The buzzer emits a short beep.

= E
- =

::"‘:1 ©

Step2. Perform External Trigger Programming Successful
. 1. When connected to the target chip, wait for
Programming the user to press the button

2. Pressing the button triggers programming
3. Upon success, the LED turns green
4. The buzzer emits a short beep

Programming Failed

1. When connected to the target chip, wait for the
user to press the button

2. Pressing the button triggers programming

3. Upon failure, the LED turns red

4. The buzzer emits a long beep

(é’ When Disconnected from the Chip
e The LED turns blue
e The buzzer emits a short beep
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Status Indicators

Since the PTEM-V1LITE does not have a screen, its current status and mode are indicated

through LEDs and buzzer sounds, as shown in the table below:

Table 3. Status Mode Description

Status Button Control LED Indicator Buzzer
Enter Offline Mode Press and hold for 2 Solid blue Short beep
seconds

No button needed;
programming starts
automatically after
entering Offline Mode

Auto Trigger
Programming

e Programming Successful: LED turns green,
short beep

¢ Programming Failed: LED turns red, long beep

e Disconnected from chip: LED turns blue, short
beep

External Trigger
Programming

Short press —triggers
start with short beep

e Programming Successful: LED turns green,
short beep — short press changes LED to blue

¢ Programming Failed: LED turns red, long beep
— red remains until next programming

e Disconnected from chip: LED turns blue, short
beep

Press and hold for 2

Exit Offline Mode
seconds

LED off Short beep

Limited Programming

Tasks Completed Mode

Blue LED blinking— short press — short beep — LED off — exit Offline

No Projects Stored in

PTEM-V1LITE Mode

Blue LED blinking — short press — short beep — LED off —exit Offline

Note: After entering Offline Mode, even if power is disconnected, the device will remain in Offline
Mode on the next power-up. To exit Offline Mode, press and hold the button for 2 seconds.

PRE1.0

13/14

www.princeton.com.tw




Document Revision History

UMO001

4

14/14

Document Revision History

Table 4. Document Revision Record

Date

Version

Revision Description

2025-12-03

PRE1.0

Initial Release
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