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AT12174: ATmega324PB Xplained Pro Demo

APPLICATION NOTE

Introduction

This application note describes a demo application on the Atmel®
ATmega324PB Xplained Pro kit. The application is a temperature logger
which utilizes different extension boards, which can be used with the
ATmega324PB Xplained Pro Kit.

It displays the room temperature on an OLED display and uses a microSD
card on the 101 Xplained Pro Kit for data logging. Once the BUTTON 1 on
OLED1 Xplained Pro is pressed, it starts to periodically store temperature
values to the microSD card until the same button (BUTTON1) is pressed
again.

The 101 Xplained Pro has a temperature sensor and the provision for
mounting a microSD card in which the temperature values can be stored.
The OLED1 Xplained Pro Kit has an OLED display which is used as user
interface.

The source code is available for downloading along with this application
note.

Features

*  Sense the room temperature using an AT30TSE758 available on the
101 Xplained Pro

*  Use FAT file system on a microSD card to store room temperature in a
text file

»  OLED display and push buttons for user interface
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1. Pre-requisites
The solution discussed in this document requires:

Atmel Studio 7.0 or later

ATmega324PB Xplained Pro kit

101 Xplained Pro

OLED1 Xplained Pro

Demo application project available for download along with the application note

Atmel
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Setup

2.1. Hardware Setup
The example code provided in this application note uses ATmega324PB Xplained Pro kit and the
extension boards 101 Xplained Pro and OLED1 Xplained Pro.

211. ATmega324PB Xplained Pro
This evaluation kit is a hardware platform to evaluate the ATmega324PB microcontroller. It includes an
on-board Embedded Debugger, thus no external tools are necessary to program or debug the
ATmega324PB.
The ATmega324PB Xplained Pro have extension headers EXT1, EXT3, and EXT4, which offers access
to the 1/0 of the microcontroller in order to connect different Xplained Pro boards.
Figure 2-1. ATmega324PB Xplained Pro Kit
For more details on using this evaluation kit refer to the ATmega324PB Xplained Pro user guide available
in www.atmel.com, see Chapter References.

2.1.2. 101 Xplained Pro
Atmel 101 Xplained Pro extension board is a generic extension board for the Xplained Pro platform. It
connects to any Xplained Pro standard extension header on any Xplained Pro Kit. IO1 Xplained Pro is
designed to give a wide variety of functionality to Xplained Pro Kits including a microSD card, a
temperature sensor, a light sensor, and more. See also Chapter References.
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Figure 2-2. 101 Xplained Pro Board
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2.1.3. OLED1 Xplained Pro
OLED1 Xplained Pro is a basic extension board for the Xplained Pro platform with three LEDs, three push
buttons, and one OLED display. The OLED display is controlled via a SPI interface up to 100MHz.
OLED1 Xplained Pro connects to any Xplained Pro standard extension header on any Xplained Pro Kit.
See also Chapter References.
Figure 2-3. OLED1 Xplained Pro Board
/‘l’tmeL'
There are three push buttons available on OLED1 Xplained Pro. When a button is pushed the
corresponding I/O pin is connected to ground. There are no external pull-up resistors on OLED1 Xplained
Pro, so internal pull-up resistors have to be enabled in the target microcontroller.
21.4. Connecting the Hardware
This section guides the user on how to connect the ATmega324PB Xplained Pro with the Atmel Studio 7
and also how to connect the extension boards to the ATmega324PB Xplained Pro kit.
When the ATmega324PB Xplained Pro kit is connected to your computer for the first time, the operating
system will perform a driver software installation. The Windows® Task bar will pop up a message, as
displayed in the following screen-shot.
AtmeL Atmel AT12174: ATmega324PB Xplained Pro Demo [APPLICATION NOTE] 5
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Figure 2-4. ATmega324PB Xplained Pro Driver Installation
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Once the ATmega324PB Xplained Pro kit is powered the green power LED will be lit and Atmel Studio
will auto detect which Xplained Pro MCU- and extension board(s) are connected. As shown in the
following figure Atmel Studio will present relevant information like datasheets and kit documentation.

Figure 2-5. ATmega324PB Xplained Pro Detected in Atmel Studio
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Pro extension series evaluation kits offers additional peripherals to
axtend the features of the board and case the development of custom
designs.
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This application is shown in the following figure. This figure shows the OLED1 Xplained Pro connected to
the EXT4, and the 101 Xplained Pro connected to the EXT1.

Figure 2-6. Hardware Connection
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For pin details of the EXT headers, refer to the kit user guide.
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2.2,

Software Setup

The demo application available for download along with the application note is developed in Atmel Studio
7.0.

To load the code in the Atmel Studio:

1.
2.

7.

Atmel

Extract the .zip file to get the project and associated source code.

Start Atmel Studio, go to File > Open and click on Project/Solution. The shortcut key is (CTRL +
Shift + O).

Figure 2-7. Opening Example Project in Atmel Studio

E Start Page - AtmelStudio (Administrator)

File | Edit View VAssistX ASF  Project Debug Tools Window Help
New ; I 2 | &, | Wl Debug Browse
Open * | § Project/Solution... Cirl+ Shift+ 0
Close €1 File.. Cirl+0
Sl Softion __;3 Open Object File For Debugging
Import 3
Save Selected ltems Ctrl+5
Save Selected Items As...
¥ SaveAll Ctrl+ShiftsS

The OpenProject Dialog box will appear.

Select the Example project solution file (.atsIn) and click Open.

Alternative method is to double click the (.atsIn) file from the extracted folder. This action will start
Atmel Studio and then load the project.

The project will open as shown in the following figure.

Figure 2-8. Project Window

B ATmegss2498_demo - Atmeistudio

Fle Edt View VAssX ASF Projed Buld Debug Took Window Hep
©-0|B-@ - RME[XPA[D-C [ER| D> m devg
A e R @ EETT

Cmre®

e

7 JTAG on EDBG (ATML

Volatile bool log_data = false;

/1 This Function T

Evoid temp_:

/1 This Functi ed to read the tempersture Values from the sensor

_read (void)[]

@inti6_t temp_s

int main (void)
{

// Tnitialize UART with the Baud rate of 9668
uart_init(s1);

usr_stdout;

// Configure the LEDL (P83) as output
DORB |= (1 << DORB3);

PORTE |= (1 << PORTB3);

// Configure the Buttonl (PB2) as Input
DORB & ~(1 << DDRB2);

PORTE |= (1 << PORTB2);

7"

S T sotion Explorer

To debug the project, go to Project > Properties > Tool > Selected Debugger/Programmer and
select the Tool as EDBG and Interface as JTAG, shown as follows.

Atmel AT12174: ATmega324PB Xplained Pro Demo [APPLICATION NOTE]
Atmel-42682A-ATmega324PB-Xplained-Pro-Demo_AT12074_Application Note-03/2016

7



Atmel

Figure 2-9. Tool and Interface Settings
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To program and execute the application, there are two options:
— Start a debug session on the board, where the user will be able to program and debug

— Program the generated .hex file into the controller and execute the application
We can choose one of these options in Atmel Studio as shown in the following screen capture.

Figure 2-10. Start without Debugging
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Figure 2-11. Start Debugging and Break
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3.1.

3.1.1.

3.1.2.

3.1.3.

Testing the Demo Application

This chapter explains how to test the demo application.

Application Overview

The application demonstrated in this application note measures the temperature and then displays the
same on the OLED display. When BUTTON 1 on OLED1 Xplained Pro is pressed it starts to store the
temperature values on the microSD card every 100 milliseconds and the data logging continues till
BUTTON 1 is pressed again .

The demo project consists of the three components:

*  Reading the temperature
«  Displaying the temperature
«  Storing the temperature on microSD card

Reading the Temperature

In this demo application the temperature sensor (AT30TSE758) available on the 101 Xplained Pro board
is used to measure the room temperature. The temperature sensor values are read via the 12C interface.
For more details, refer the device (AT30TSE752A/754A/758A) datasheet.

Inside main () function the user defined function temp sensor init () is called to initialize the I°C
interface. Once the 12C communication is established the temperature sensor values are read from the
AT30TSE758 using the temp sensor read () function.

Note: Itis also possible to read the temperature using the digital temperature sensor development
library available at http://www.atmel.com/tools/digitaltemperaturesensordevelopmentlibrary.aspx?
tab=overview

Displaying the Temperature
The temperature values are displayed continuously on the OLED display.

OLED1 Xplained Pro features a 128 x 32 pixel white monochrome OLED display, the
UG-2832HSWEG041 from WiseChip Semiconductor Inc. The display has a SSD1306 display controller
by Solomon Systech built in and is controlled via a 4-wire SPI interface + reset. The OLED display does
not have a SPI MISO signal. This means that data can only be written to the display, not read.

Inside main () function the library function gfx mono init () (which is defined inside the Graphix
library) is called to initialize the SSD1306 display controller. The library function
gfx mono draw string () is used to show the temperature values on the display.

Storing the Temperature on microSD Card
101 Xplained Pro features a microSD card connector that connects to cards via a SPI interface.

The demo application connects the target device (ATmega324PB) to the microSD card, mounts the FAT
file system on the microSD card, opens a text file, and stores the temperature values into the text file.

In this application, once BUTTON 1 on OLED1 Xplained Pro is pressed the temperature values are stored
on the microSD card every 100 milliseconds. The data logging continues till BUTTON 1 is pressed again.

AtmeL Atmel AT12174: ATmega324PB Xplained Pro Demo [APPLICATION NOTE] 9
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3.2 Procedure and Result
When the application is programmed into the device (ATmega324PB) on the ATmega324PB Xplained Pro
kit as shown in the following figure, the temperature will be displayed on the OLED display found on
OLED1 Xplained Pro.
Figure 3-1. Temperature Displayed on the OLED Display
& ettt
When BUTTON 1 on OLED1 Xplained Pro is pressed once, the data logging starts (i.e. the temperature
value is stored on the microSD card every 100ms). The LED1 is turned ON and also a message “Logging
Data...” is displayed on the OLED display. This is shown in the following figure.
Figure 3-2. Storing the Temperature on microSD Card
g1
& -
H
“ !1
This data logging continues till BUTTON 1 is pressed again. When the BUTTON 1 is pressed again, the
data logging on the microSD card is stopped and the LED1 is turned OFF.
AtmeL Atmel AT12174: ATmega324PB Xplained Pro Demo [APPLICATION NOTE] 10
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4. References
1. ATmega324PB Xplained Pro - User Guide http://www.atmel.com/tools/ ATMEGA324PB-
XPRO.aspx?tab=documents
2. 101 Xplained Pro - User Guide http://www.atmel.com/tools/ATIO1-XPRO.aspx?tab=documents
3. OLED1 Xplained Pro - User Guide http://www.atmel.com/tools/ATOLED1-XPRO.aspx?
tab=documents
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