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Overview

Thank you for purchasing the PTEK PT2EO1 general-purpose MCU development kit from
Princeton Technology. Users can evaluate the MCU performance through example
applications provided in the PTEK Software Development Kit (SDK). The kit offers a wide
range of interfaces and effective functional modules, enabling comprehensive testing and

development capabilities.

Figure 1. PTEK Product Top View
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1 Features

PT2EO1 microcontroller in LQFP48 package
One user LED

One user LED shared with ARDUINO®
Two user buttons and one reset button

8MHz crystal oscillator

® & & o o o

Board Connectors

B |/O expansion header

®m  ARDUINO® Uno V3 expansion connector

®  External PTEM connector

& Flexible power-supply options: PT Emulator USB VBUS or external power source

€ On-board PT Emulator debugger/programmer with USB re-enumeration capability

@ PRE1.0 5/23
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2 Development Environment

2.1 System Requirements
& PC with Windows operating system

€ USB Type-A to Type-C Cable

2.2 Development Tools and Software
¢ PTEK development board
& PT Emulator debugger/programmer
¢ Keil MDK / IAR EWARM

Note: Keil5 and IAR8.11 are recommended for firmware development. Keil4 does not

support the PACK mechanism and is therefore not recommended.
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Conventions

The table below provides the abbreviations used for ON and OFF settings in this document.

Convention Definition
Jumper JPx ON Jumper fitted
Jumper JPx OFF Jumper not fitted

Jumper JPx [1-2]

Jumper fitted between 1 and Pin 2

Solder bridge SBx ON

SBx connections closed by 0 Q resistor

Solder bridge SBx OFF

SBx connections left open

PRE1.0
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Quick start

Follow the steps below to configure the PTEK PT2EQ1 development board and run the
demonstration application (refer to Section 5.2 PCB layout for component locations)

1. Check the jumper settings on the development board (see Table 1.).

2. Connect the PTEK PT2EO1 development board to the PC using a USB Type-A to Type-
C® cable, and power the board through the USB connector CN9.

3. After powering on, the green LD1 (5V_PWR) and red LD5 LEDs turn ON, while the
green LD2 and red LD3 LEDs start blinking.

4.  Press the user button B2 (USER1) and observe that the blinking behavior of the red

LD3 changes according to the number of button presses.

5.  Press the user button B3 (USER2) and observe that the blinking behavior of the green

LD2 changes according to the number of button presses.

6. Software demonstrations and multiple example projects (which allow users to evaluate

various features of the PT2E01) are available at www.princeton.com.tw.
7.  Develop your own application based on the provided examples.

Table 1. Jumper Settings

Jumper No. Definition Connection | Corresponding Function®
JP1 IDD ON VDD connected to 5V/3.3V
OFF [1-2] 3.3V
P2 VDD Power ON [2-3] 5V
Selection
(default)
ON [1-2] 5V USB EM
(default)
o3 5V Power OFF [3-4] 5V_VIN
Selection OFF [5-6] 5V_EXT
OFF [7-8] 5V _VBUS
OFF [9-10] 5V _PTEM
JP4 BOOT OFF Pull Down
1P5 EM_CORE_NRST OFF EI\KI“_DCORE_NRST connected to
JP6 PT2E01_NRST ON ELZECO(;R'E‘RST connected to

Note: (1) Default jumper settings are shown in bold.
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5 Hardware Layout and Configuration

PTEK PT2EO1 is packaged in a 48pin LQFP(7x7mm) form factor. The block diagram below
illustrates the connection relationship between the PT2E01 and external components
(buttons, LEDs, and the Arduino interface).

5.1 Hardware Block Diagram

Figure 2. Hardware Block Diagram
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5.2 PCB layout
Figure 3. PCB layout
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5.3

Mechanical Drawing

Figure 4. Mechanical Drawing
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5.4

5.4.1

5.4.2

5.4.3

12/23

PT Emulator

There are two different methods to program and debug the PT2E01 MCU':
€ Using the on-board PT Emulator

€ Using an external debug tool connected to the PTEM connector (CN8),

The PT Emulator programming and debugging tool is integrated into the PTEK PT2EO1

development board.

PT Emulator provides SWD / ICP programming and USB UART functions for the PT2EO1 on
the PTEK board.

For detailed information regarding debugging and programming features of the PT
Emulator, please refer to the PTEM-V1AIR User Manual.

PT Emulator Supported Features

& When using the PT Emulator, ensure that the jumpers on the development board are

set to their default positions. (Refer to Jumper Settings)

5V power is supplied through the USB connector (CN9).
USB 2.0 high-speed compatible interface.

Supports SWD communication.

LED LD5 blinks when communicating with the PC.

The red LED LD4 turns ON when USB over-current occurs.

5V/300mA power switch (U10) with current limiting and LED indicator.

® ¢ & 6 O o o

Green LED LD1 (5V_PWR) indicates the 5V power supply.

PT Emulator Firmware Upgrade

The PT Emulator features a built-in firmware upgrade mechanism, allowing online updates
via the USB connector. Since the PT Emulator firmware may need to be updated due to new
features or bug fixes, it is recommended to visit the official website at
www.princeton.com.tw before using the PTEK PT2E01 development board. Please refer to
the PTFlasher User Manual to update the PT Emulator firmware to ensure version

consistency.

Programming and Debugging the PT2E01 Using an External Debug Tool

To use an external debug tool, follow the steps below:
& Configure the 5V power selection jumper JP3 (5V_PWR SEL) on the PTEK PT2EO1
development board to 5V_PTEM. (Refer to Jumper Settings)

€ Set the on-board PT Emulator to a high-impedance state. When jumper JP5

PRE1.0 @

www.princeton.com.tw


file:///C:/Penny_Work/PT2E01/01_Application_Note/03_HW_AN/01_PTEK_PT2E01_UserManual/PTEK_PT2E01_UM.html%23_使用外部調試工具對板子_pt2e01_進行編程和調試

UMO0006 Hardware Layout and Configuration
(EM_CNRST) is set to ON, the PT Emulator remains in the RESET state and all GPIOs
become high-impedance. Then, connect the external debug tool to the PTEM
connector (CN8).

Table 2. PTEM Connector (CN8)
Pin Number Pin Name Function Pin Number Pin Name Function
1 M _NRST Reset pin 2 NC -
3 5V_PTEM >V power 4 NC )
- Input
5 GND Ground 6 NC -
7 M_SWDIO Data signal 8 M_RX Data receive
9 M SWCLK Clock signal 10 M TX Data transmit
5.5 Power Supply

The PTEK board can be powered through five different sources (see Figure 5: PTEK Power
Block Diagram):

.

L R R R 4

5V_USB_EM: Powered via PC through the USB cable connected to CN9 (default
setting) .

5V _VIN: External 7V-12V (VIN) power connected to CN1 pin 24.

5V_EXT: External 5V power connected to CN1 pin 6.

5V_VBUS: External 5V USB charger connected to CN9.

5V_PTEM: External PTEM power connected to CN8.

Since the external PTEM can provide either a 3.3V or 5V power source, when using the

external PTEM for power, make sure to select the 5V source to ensure proper operation
of the PTEK board.

Figure 5. PTEK Power Block Diagram
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5.6 Clock Source

5.6.1 HOSC External High-Speed Clock
€ Quartz crystal Y1(default)

When using the 8MHz quartz crystal Y1, the PCB configuration must be as follows:

m  SB1,SB2:ON
m  SB3,SB4:OFF
m  SB5:OFF

€ External clock input on PC14

An external clock source can be fed through pin 14 of the I/O expansion connector

CN2. The PCB configuration must be:

m  SB4:ON
m  SB1,SB2:OFF
m  SB3:OFF
m  SB5:OFF

4 HOSC not used

When PC14 and PC15 are configured as GPIOs, the PCB configuration must be:

m  SB3,SB4:0ON
m  SB1,SB2:OFF
m  SB5:OFF

€ PT Emulator MCO used

When the MCO output from the PT Emulator is used as the input clock source, the
frequency is fixed at 8 MHz and cannot be changed. It is connected to the PT2EO1
microcontroller PC14_HOSCI pin. The PCB configuration must be:

m SB5:0ON
m SB1,SB2:OFF
[ ] SB3, SB4 : OFF

5.7 Peripheral Functions
5.7.1 LED
¢ LD2~LD3 USER LED

Two indicator LEDs are provided for user-defined control.

m  LD2: Connected to PBO4 (SB19 ON). Output high turns on the green LED.
m  LD3: Connected to PD0O5 (SB20 ON). Output high turns on the red LED.

¢ LD1POWER

LD1 lights green to indicate that the PTEK PT2EO1 board is powered by a 5V supply.

14/23 PRE1.0 @
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5.7.2

5.7.3

5.7.4

5.8

The 5V voltage can be measured on CN1 pin 18 and CN5 pin 5.

Buttons
¢ B1 RESET

Connected to NRST. This button resets the PT2E0T MCU.
¢ B2~B3 USER

Two push-buttons are provided for user-configurable input control.

m  B2: Connected to PB06 (SB13 ON). Input is high when the button is pressed.
m  B3: Connected to PBO7 (SB18 ON). Input is high when the button is pressed.

Power Consumption Measurement (IDD)

The JP1 (IDD) jumper is used to measure the current consumption of the PT2E01
microcontroller. Current measurement is performed by removing the jumper and
connecting an ammeter:

m  JP1 ON: PT2EO1 is powered through VDD (default).

®  JP1 OFF: An ammeter must be connected to measure the PT2EO1 current. If no
ammeter is connected, the PT2EO1 is not powered.

COM Port: UART1 and UART2

The PTEK PT2EO1 board provides connections for the UART1 and UART2 interfaces to the
ARDUINO® Uno V3 (and the I/O expansion header) connectors.

Solder Bridge

Table 3. Solder bridge configuration

Control Solder . L.
L. . Status ™ Function description
description Bridge (SB)
ON HOSC is provided by the external 8 MHz
clock.
SB1 & SB2
OFF HOSC is not provided by the external 8 MHz
clock.
oN PC15/HOSCO is connected to the 1/0
expansion header (CN2 pin 18).
HOSC clock source | SB3
PC15/HOSCO is not connected to the I/0
selection OFF
expansion header.
oN PC14/HOSCI is connected to the I/0
<B4 expansion header (CN2 pin 16).
OFF PC14/HOSCI is not connected to the I/0
expansion header.
SB5 ON PC14/HOSCI is connected to the PT
PRE1.0 15/23
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Control Solder . L.
L. . Status Function description
description Bridge (SB)
Emulator MCO.
OFF PC14/HOSCI is not connected to the PT
Emulator MCO.
ON Ferrite bead L1 is shorted. VDDA is connected
to VDD power rail.
SMD ferrite bead L1 | SB6
OFF Ferrite bead L1 remains in series with the
VDDA supply of PT2EO1.
ON AGND is connected to GND. Reserved,
AGND SB7 please do not modify.
OFF AGND is not connected to GND.
SB8 ON M_SWDIO is connected to PCO1.
M_SWDIO on PCO1
OFF M _SWDIO is not connected to PCO1.
ON M_SWCLK is connected to PC00.
M_SWCLK on PCO0 | SB9
OFF M_SWCLK is not connected to PCOO.
ON M _RX is connected to PBOO.
M_RX on PBOO SB10
OFF M_RX is not connected to PB0O.
ON M _TX is connected to PBO1.
M_TX on PBO1 SB11
OFF M_TX is not connected to PBO1.
ON B1 button is connected to NRST.
B1 button SB12
OFF B1 button is not connected to NRST,
ON B2 button is connected to PB06.
B2 button SB13
OFF B2 button is not connected to PBO6.
ON U3 LDO output provides 3.3V.
3.3V LDO output SB14
OFF U3 LDO output does not provide 3.3V.
ON IOREF is connected to VDD power supply.
IOREF and VDD
] SB16 IOREF is not connected to VDD power
connection OFF
supply.
IOREF and 3V3 : ON IOREF is connected to 3V3 power supply.
SB17
connection OFF IOREF is not connected to 3V3 power supply.
ON B3 button is connected to PB07.
B3 button SB18
OFF B3 button is not connected to PB0O7,
ON LD2 indicator LED is driven by PB04
LD2 LED SB19 (ARD _D13).
OFF LD2 indicator LED is not driven.
LD3 LED SB20 ON LD3 indicator LED is driven by PDO05.

16/23 PRE1.0 @
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Control Solder . L.
Lo . Status Function description
description Bridge (SB)

OFF LD3 indicator LED is not driven.

Note: (1) Default solder bridge settings are shown in bold.

6 Board connector

The PTEK PT2EO01 board is equipped with an /O expansion connector and ARDUINO Uno

V3 standard headers, providing convenient interfaces for user development and testing.
B |/O Expansion Connectors: CN1, CN2

m  ARDUINO UNO V3 Standard Headers: CN3, CN4, CN5, CN6
Figure 6. PTEK PT2EO1 Board Connectors

CN1
1/0 Expansion
Header[1:38]

CN2

/0 Expansion
Header(1:38]
CN3

CNS ARDUINO_D[8:15]

ARDUINO_PWR

CN6
ARDUINO_A[0:5]

CN4
ARDUINO_D|0:7]

PTEK-PT2E01-V1.0 PTEK-PT2E01-V1.0
. °

6.1 1/0 Expansion Connectors CN1 and CN2

PTEK PT2EO1 I/O expansion connectors, CN1 and CN2, are male pin headers located on
both sides of the board. They provide access to all PT2E0T MCU signal and power pins,
allowing convenient measurement using an oscilloscope, logic analyzer, or voltmeter. The
pin assignments of the CN1 and CN2 I/O expansion connectors are shown in Figure 6. PTEK
PT2E01 Board Connectors (left side).

@ PRE1.0 17/23

www.princeton.com.tw



Board connector

UMO0006

Table 4. PTEK PT2EO1 1/O Expansion Slot Pinout

CN1 Odd Pins CN1 Even Pins CN2 Odd Pins CN2 Even Pins
Pin No. Signal Pin No. Signal Pin No. Signal Pin No. Signal
Name Name Name Name
1 PC04 2 PCOOM 1 NC 2 PBO7
3 PCO5 4 PCO1M 3 PCO3 4 PB0O6
5 VDD 6 5V_EXT 5 PC02 6 PDO5
7 PC06 8 GND 7 AVDD 8 5V_VBUS®@
9 PCO7 10 NC 9 GND 10 PDO6
11 PD0O4 12 IOREF 11 PB0O4 12 PBOO
13 PDO3 14 NRST 13 PB02 14 PBO1
15 PD02 16 3V3 15 PBO3 16 PC14
17 PDO1 18 5V 17 PBO5 18 PC15
19 GND 20 GND 19 PD09 20 GND
21 PDO0O 22 GND 21 PDO8 22 PAO6
23 PC08 24 VIN 23 PDO7 24 NC
25 NC 26 NC 25 PA12 26 NC
27 NC 28 PAOO 27 PA11 28 NC
29 NC 30 PAO1 29 PA13 30 NC
31 NC 32 PAO2 31 PA10 32 AGND
33 NC 34 PAO3 33 PA09 34 NC
35 NC 36 PAO4 35 PAO7 36 NC
37 NC 38 PAOQ5 37 PAO8 38 NC
Note:

(1). PCOO and PCO1 are connected to the SWD signals of the PT Emulator. It is not recommended to
use them as 1/O pins.

(2). 5V_VBUS is a 5V power supply from the PT Emulator USB connector, and it will rise faster than the
5V voltage on the board.

@o
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Board connector

6.2 ARDUINO® UNO V3 Standard Sockets CN3, CN4, CN5, CN6

The ARDUINO® connectors CN3, CN4, CN5 and CN6 are female connectors compatible with
the ARDUINO® standard. Most expansion shields designed for ARDUINO® are compatible
with the PTEK PT2EO1 development board, as shown in the right side of Figure 6. PTEK

PT2EO1 Board Connectors.

SV IQREF
v

Header 1952

Figure 7. PTEK and ARDUINO® Socket Pin Connections

Table 5. ARDUINO® Standard Sockets CN3, CN4, CN5, CN6 Pinout Table

@o

. . Signal PT2EO1 .
Interface Pin No. Pin Name . Function
Name Pin
1 NC - - -
2 IOREF - - -
3 NRST M_NRST NRST NRST
4 3V3 3Vv3 - 3.3V output
CN5
5 5v 5V - 5V output
6 GND GND - GND
7 GND GND - GND
8 VIN - - 7V-12V input power
1 A0 ADC PAOO ADC_INO
2 A1 ADC PAO1 ADC _INT
3 A2 ADC PAO2 ADC_IN2
CN6
4 A3 ADC PAO3 ADC IN3
5 Ad ADC PAO4 ADC IN4 / 12C1_SDA
6 A5 ADC PAO5 ADC IN5 /12C1_SCL
10 SCL/D15 ARD D15 PCO3 12C1_SCL
CN3
9 SDA/D14 ARD D14 PC02 12C1_SDA
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PTEK PT2EO1 1/0 Pin Configuration UMO0006
. . Signal PT2EO1 .
Interface Pin No. Pin Name . Function
Name Pin
8 AVDD AVDD VDDA VDDA
7 GND GND - GND
6 SCK/D13 ARD D13 PB0O4 SPI1_SCK
5 MISO/D12 | ARD D12 PB02 SPI1_MISO
PWM/MOSI SPIT_MOSI /
4 ARD D11 PBO3
/D11 A16C4T1_CH3
PWM/CS/D1 SPIT_NSS/
3 ARD D10 PBO5
0 A16C4T1_CH1
2 PWM/D9 ARD D9 PD09 A32C2T2_CH1
1 D8 ARD D8 PD0O8 I/0
8 D7 ARD D7 PDO7 I/0
7 PWM/D6 ARD D6 PA12 A16C4T2 CH2
6 PWM/D5 ARD D5 PA11 A16C4T2 _CH1
5 D4 ARD D4 PA13 I/0
CN4
4 PWM/D3 ARD D3 PA10 A16C4T2 CH4
3 D2 ARD D2 PAO9 I/0
2 TX/D1 ARD D1 PAO7 UART2_TX / UART1 TX
1 RX/D0O ARD DO PAO8 UART2_RX / UART1 RX

v
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PTEK PT2EO1 1/0O Pin Configuration

Pin No. Pin Name Signal / Label Primary Function / Secondary
Function / (SB)™

1 PAO9 PAO9 ARD D2 -1/0

2 PA10 PA10 ARD D3 - A16C4T2 CH4

3 PA11 PA11 ARD D5 - A16C4T2 _CH1

4 PA12 PA12 ARD D6 - A16C4T2 CH2

5 PA13 PA13 ARD D4 -1/0

6 VSSH GND Ground pin

7 PC15 HOSCO HOSCO / PC15 HOSCO /1/O0

8 PC14 HOSCI HOSCI / PC14 HOSCI / 1/0

9 VDDH VDD Power pin

10 PDO09 PD09 ARD D9 - A32C2T2_CH1

11 PD08 PD08 ARD D8 - 1/0

12 PBO5 PBO5 ARD D10 - SPIT_NSS / A16C4T1_CH1
PRE1.0 @
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UMO0006 PTEK PT2EO1 1/0 Pin Configuration
Pin No. | Pin Name Signal / Label Primary Function / Secondary
Function / (SB)™
13 PBO4 PBO4 ARD D13 - SPI1_SCK/ LD2
14 PBO3 PBO3 ARD D11 - SPI1_MOSI / A16C4T1_CH3
15 PB02 PB02 ARD D12 - SPI1_MISO
16 PBO1 M TX UART1 TX
17 PBOO M_RX UART1 RX
18 PDO7 PDO7 ARD D7 -1/0
19 NRST M_NRST System reset pin
20 PDO6 PDO6 I/0
21 PDO5 PDO5 LD3/1/0
22 PBO6 PBO6 B2 Button /1/0
23 PBO7 PBO7 B3 Button /1/0
24 PCO0 M_SWCLK SWCLK
25 PCO1 M_SWDIO SWDIO
26 PCO2 PCO2 ARD D14 - 12C1_SDA
27 PC03 PC03 ARD D15 -12C1_SCL
28 PC04 PC04 I/0
29 PCO5 PCO5 I/0
30 PC06 PC06 I/0
31 PCO7 PCO7 I/0
32 PD04 PD04 I/0
33 PDO3 PDO3 I/0 / BOOT
34 PD02 PD02 I/0
35 PDO1 PDO1 I/0
36 PDO0O PDO0O I/0
37 PC08 PC08 I/0
38 PAOO PAOO ADC INO
39 PAO1 PAO1 ADC IN1
40 PAO2 PAO2 ADC IN2
41 PAO3 PAO3 ADC IN3
42 VDDA AVDD Analog power pin
43 VSSA AGND AGND
44 PAO4 PAO4 ADC IN4 /12C1_SDA
45 PAO5 PAOQ5 ADC IN5 /12C1_SCL
46 PAO6 PAO6 I/0
47 PAO7 PAO7 UART2_TX / UART1 TX
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PTEK PT2EO1 1/0 Pin Configuration

UMO0006

22/23

Pin No.

Pin Name

Signal / Label

Primary Function / Secondary
Function / (SB)™

48

PAO8

PAO8

UART2_RX / UART1_RX

Note: (1). Default configurations are shown in bold.
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