Atmel AVR1619: XMEGA-B1 Xplained
Demonstration

Features

Atmel® ATxmega128B1

Atmel XMEGA®-B1 Xplained kit compatible

On-board LCD display

USB 2.0 Full speed composite device

- Mass Storage interface with on-board Atmel DataFlash®
- Generic HID interface for host application data exchange
* On-board sensors measurements

1 Introduction

This application note presents the default firmware shipped within the XMEGA-B1
Xplained kit that demonstrates all the main capabilities of this kit.

Using the Atmel AVR® XMEGA B devices makes USB and LCD easy to implement
and to use. This application note presents a USB composite demonstration
application acting both as a USB mass-storage device and a USB generic HID
communication device.

The USB mass storage interface allows accessing the on-board DataFlash
whereas the generic HID interface allows the kit to communicate with a PC
application.

This application performs on-board sensors (light, temperature, voltages) and at
the same time displays the results using the on-board LCD and transmits the
measurements results to a PC application using USB.

ATMEL

ATMEL

Y ®

8-bit Atmel
Microcontrollers

Application Note

Rev. 8449A-AVR-10/11



2 Environment

2 Atmel AVR1619
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The demonstration consists of an embedded application for the Atmel
ATxmega128B1 (this will be called “firmware” in the rest of this document) and a PC
host application (running on Windows® XP, Windows Vista®, or Windows 7).

The host application communicates with the Atmel XMEGA-B1 Xplained using the
USB generic HID interface handled by the firmware. The PC host application allows
retrieving the on-board sensors measurements (NTC, light sensor, external and
potentiometer voltages), touch buttons status, and control the LEDs from the
XMEGA-B1 Xplained (please refer to Chapter 6 about related documentation to
access the ‘XMEGA-B1 Xplained Hardware user guide’).

The demonstration is designed for XMEGA-B1 Xplained kit with ATxmega128B1.

The default firmware is configured to target ATxmega128B1 revision B and higher. A
specific build of this application is required for ATxmega128B1 revision A (Section 3.2
gives information about how to rebuild the application for revision A).

PC Host application:
- Get on-board sensor
measurement

ATxmega128B1 firmware

- Control the XMEGA-B1 for XMEGA-B1 Xplained kit
Xplained
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3 Firmware setup

Atmel AVR1619

Out of the box, the Atmel XMEGA-B1 Xplained kit is pre-programmed with this default
firmware. However, if this default firmware is erased or modified, it is possible to
recover the original firmware using the hex file included within the zip file attached to
this application note.

3.1 Downloading the firmware

If the on-chip Atmel ATxmega128B1 firmware needs to be downloaded into the
XMEGA-B1 Xplained kit, this could be achieved by using one of the following
methods:

e Using the ATxmega128B1 on-chip DFU bootloader and FLIP (please refer to
Atmel AVR1619 application note about using the on-chip DFU bootloader with
ATxmega128B1)

e Using the Atmel AVR Studio® 5 and the regular Atmel AVR tools like JTAGICE3,
AVR ONE!, or JTAGICE mkll (please refer to the on-line help of AVR Studio 5
about how to use it for part programming)

3.2 Rebuilding the firmware

It is also possible to rebuild this application from its sources files located in the Atmel
AVR Software Framework (ASF, www.atmel.com/asf) and AVR Studio 5
(www.atmel.com/avrstudio5). This application is available as a pre-configured
example available from AVR Studio 5 called “Demo Application for XMEGA-B1
Xplained”.

| # New Example Project
Show Projects: | All w| Catagory: | Al wll | search for Example Projects 2
B XMEGA Bl Xplained demo
’Eﬂs ¥ (5] MEGA-12847 Xplained (1 projects) 2 8 = XMEGA-R]

- T (1 ]
[ rectreons (e

= (5] STKE00 (121 projects)
(3] UC3-43 Xplained (20 profects)
® (3] UCSC-EK (60 projects)
% (3] UC3-LD Xplained (18 projects)
% (5] UCSL-EK (39 projects)
® (3] User Board (4 projects)
# (5] XMEGA-AL Xplained (2 projects) © View Help
# (3] XMEGA-A38U Xplained (18 projects)
= (51 MEGA-B1 Xplained (2 projects]
AT45DBX DataFlash Unit Tests - XMEGA-B1 Xplained
Basic Voltage m: stration - XMEGA-81 Xplained
LED C420484 co it glass Example - XMEGA-B1 Xplained
LED contraller Example - XMEGA-B1 Xplained
USE Device CDC Example - XMEGA-B1 Xplained
USE Device HID Keyboard Example - XMEGA-B1 Xplained
USB Davice HID Mouse Example - XMEGA-B1 Xplained

r  XMEGA-BL
display

'GA B1 X ned des
XMEGA-BI Xplained - ATxmegal28B1]

USB Device MSC Example - XMEGA-BI Xplained
XMEGA B1 Xplained demo application - XMEGA-B1 Xplained

XMEGA-B1 Xplained [

# (3] Xplain (40 projects) ™
ProjectName: | XMEGA_B1_XPLAINED_DEMO_XMEGA_BL_XPLAINED_APP1
Location: Di\My Documents\My Document s\AVRStudio
Solution:
Device: ATxmegal 2881

3.2.1 Atmel ATxmega128B1 revision A considerations

8449A-AVR-10/11

As specified in Chapter 2, the default firmware configuration targets an
ATxmega128B1 revision B device. The firmware can be rebuilt for revision A by
adding the “CONFIG_XMEGA _128B1_REVA” define to the list of pre-defined
symbols in the project options.

ATMEL ;
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If the firmware loaded into the Atmel XMEGA-B1 Xplained does not match the
ATxmega128B1 revision, the on-board LCD will display a “REV ERR” message.
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4 Host application setup

8449A-AVR-10/11

The host application called ‘XMEGA-B1 Xplained demonstration’ is optional, but it
allows controlling and getting information from the Atmel XMEGA-B1 Xplained by
using USB generic HID interface.

The host application setup can be found in the zip file attached to this application
note. To install the application, follow the installation wizard started from the

‘setup.exe’ file.

Figure 4-1. Host application installation wizard.
[ 2T %MEGA B _% platned_Demnnstration (=]~ & [ 5/ ¥MEGA-B1_Xplained_Demonstration Setup (=]

XMEGA-B1_Xplained_Demonstr

XMEGA-B1_Xplained_Demonstration 7 ation has been successfully
f installed.
i
v

Itis stiongly recomemended that pou et ol programs before 1 .
wtaben, Applc o sl i e bchgaourad. such 55 v Click the Finish button to exit this installation.

utlities, might causs » lnnges than

Finish

G
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5 Running the demonstration

5.1 Connecting the Atmel XMEGA-B1 Xplained to USB

When connecting to the USB host computer for the first time, the firmware will
enumerate as a composite device with two USB interfaces.

The operating system will install the new USB devices by itself (no specific driver is
needed for both mass storage and generic HID interfaces). Once the new hardware
installation process is complete, the XMEGA-B1 Xplained kit is visible in three
different locations within the device manager as shown in the figure below.

Figure 5-1. Device manager view.
) Device Manager /@&y [ATMEL "AT43DBX Data FIUSB Device Properties Q%]

File Action \iew Help

M S 20 A =R

== nroLTo19e s
+ -3 Batteries B
+ EBluetooth Devices
+ j Computer
+ H8 ControlWault Device
=| e Disk drives
<w ATMEL "AT4SDEX Data FI USE Device | General | Driver | Detals
< WDC WD2S00BEKT-7SAZ5T0

= b .
¥ 'é Display adapters i USB Human Inteiface Device
+ - DVDJCD-ROM drives <
=) [x8 Human Interface Devices

General | Policies | Volumes  Driver | Detads

ATMEL "AT45DEX Data FIUSB Device

"USB Human Interface Device Properties L_’_,1

{35 HID-compliant consumer control device Device type: Human Intesface Devices
(&3 HID-compliant consumer co device Manufacturer: (Standard system devices)
s’ Location Location 0 (XMEGA-B1 Xplained Composte d
+ e Storage volumes _ ) _ ] ) _
e é System devices "uss Composite Device Properties Eﬂ
= Universal Serial Bus controllers [ — - ]
6 Generic USE Hub General | Driver | Delads

g Generic USE Hub

6 Generic LUSE Hub USB Composite Device
o Generic USE Hub %
o Generic USE Hub

= Intel(R) S Series/3400 Series ChipseL Fai Device type: Universal Senial Bus controllers
o2 Intel(R) S Series/3400 Serigs-Efipset F
G InkelR) 5 Series/ 3400 Seriss Chipset Family Manufsctuer  (Standard USB Host Controller]
Locabion: Location 0 (XMEGA-B1 Xplained Composite d

5.2 Using the XMEGA-B1 Xplained demonstration firmware

Atmel AVR1619

The demonstration firmware can be used in a stand alone mode (meaning without the
PC host application running).

In that case the application displays the selected sensor value using the on-board
LCD glass of the XMEGA-B1 Xplained. The capacitive touch buttons CS0...CS3 can
be used to select which sensor should be displayed.

e (CSO0 displays the ADC value of the light sensor (raw value of the ADC conversion)
e CS1 displays the temperature value based on the on-board NTC (in °C)

e (CS2 displays the potentiometer voltage (in mV)

e (CS3 displays the external voltage input (in mV)
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Figure 5-2. Atmel XMEGA-B1 Xplained running the application.

Light sensor

External Voltage
Input

Capacitive touch
Buttons

Temperature sensor

5.2.1 Using the USB mass storage interface

The USB mass storage interface allows accessing the on-board DataFlash of
XMEGA-B1 Xplained as a regular USB thumb drive.

Prior to use this drive, the operating system will ask to format it.

Figure 5-3. Formatting the mass storage drive.

=3

Disk is not formatted

'j The disk in drive F is nok formatted.
L

Do you want to Format it now?

The drive capacity is automatically detected as the on-board DataFlash size, meaning
8Mbytes.

Figure 5-4. Format properties for mass storage drive.
Format (F:) Removable Disk B =

Capacity:
8,00 MB [v]

Eile swstem

FaT ]

Allocation unit size

|DeFauIt allocation size [v]

Yolume label

Format options

[ &uick Format

[ start |’ Clase ]

Once properly formatted, the drive can be used to store and read files.

ATMEL 7
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5.2.2 Using the USB generic HID interface

This USB interface offers the capability to control and get the following information
from the Atmel XMEGA-B1 Xplained:

e Retrieve on-board sensors measurements

e Get touch buttons status

e Get information about the connected firmware

e Adjust on-board LCD contrast and backlight level

e Control on-board LEDs

o Display user input text strings or numeric values on the LCD

The generic HID interface is accessible using the PC host application previously
installed. Once the application is started it displays a control panel with the same look
and feel as the XMEGA-B1 Xplained kit:

Figure 5-5. Host application main view.
B XMEGA-B1 XPLAINED Demonstration =EE
— F PCS PCLY > - K = 2 , " 3 PRE PBT i |

5.2.2.1 Connecting the host application to the XMEGA-B1 Xplained kit

The host application automatically tries to connect to the XMEGA-B1 Xplained kit.
When connection with the XMEGA-B1 Xplained kit is successful, the application
displays some information related to the firmware (firmware revision, version of silicon
the firmware was built for, and ATxmega128B1 Silicon revision) as shown in Figure
5-6:

Figure 5- 6 Host appl|cat|on status bar.
XMEGA-B1 X PLAINED £

e e T e
ku“‘.f&.“‘.’.de4 m.

5.2.2.2 Using the host application to control the XMEGA-B1 Xplained

Figure 5-7 shows which parts of the panel can be used to control the XMEGA-B1
Xplained.

8 Atmel AVR1619
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Figure 5-7. Host application input controls.

' XMEGA-B1 XPLAINED Demonstration BB | Adjust on-board

e, 5 S - k gy o LCD contrast

T g ST ()

ks |E) = g D;, = Adjust on-board
| h oo B LCD backlight
e .

8 &

" XMEGAB -
i 1— g fels

~—r-gmr-  AVYR :

0 XMEGA-B1 X PLAINED ;) e o

U

Input user numeric
value field

Click the LEDs to toggle

e The vertical cursor to the right called ‘Contrast’ and ‘Backlight’ allows adjusting the
on-board LCD display

e The four LEDs on the bottom can be activated so that it toggles the on-board
LEDs

e The LCD text field can be selected and a user message can be input. This user
text string will be displayed for a few seconds both on the on-board LCD and on
the host application

o Like the text field, the LCD numeric field can be used to display a numeric value

ATMEL ;
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5.2.3 Using the host application to display information

10
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The figure below shows what parts of the panel can be used to display information

coming from the Atmel XMEGA-B1 Xplained.

Figure 5-8. Host application output controls.

=8 XMEGA-B1 XPLAINED Demonstration

o iy . | pldch

el o "
= e et 2
Esks () = e R e =
TN Lys | 'u -
- Li'B
ey & ]
=l

XMEGA-B1 X PLAINED 7 [P
e

BE=)

Touch buttons
status

On-board sensors
real time graphs

Selected sensor

Selected sensor
value LEDs status display

name

e The touch buttons display on the host application reflects the activation status of

CS0...CS3 on the XMEGA-B1 Xplained

e The four LEDs on the bottom show the current status of the LEDs of XMEGA-B1

Xplained

o The LCD text field displays the name of the selected sensor and the LCD numeric
field displays the value of this sensor. The display on the host application is thus
similar to the on-board LCD of the XMEGA-B1 explained

e The ‘Graph’ button shows another panel where the real-time captured values of
the on-board sensors are displayed within real-time graphs. Please note that this
real-time panel can be closed pressing this button once again

Figure 5-9. Host application graph window.

&= On-Board Sensors [}

Light Sensor

Temperature

Potentiometer
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6 Related documentation

o Atmel AVR1912: XMEGA-B1 Xplained Hardware user guide
http://www.atmel.com/dyn/resources/prod_documents/doc8397.pdf

o Atmel AVR1916: USB DFU bootloader for XMEGA
http://www.atmel.com/dyn/resources/prod_documents/doc8429.pdf

e Atmel FLIP
http://www.atmel.com/dyn/products/tools_card.asp?tool _id=3886

¢ Atmel AVR Software Framework
http://www.atmel.com/asf

¢ Atmel AVR XMEGA B Manual
http://www.atmel.com/dyn/resources/prod_documents/doc8291.pdf

¢ Atmel AVR Studio 5.0
http://www.atmel.com/dyn/products/tools_card.asp?tool_id=17212

o Atmel AVR4900: ASF - USB Device stack
http://www.atmel.com/dyn/resources/prod_documents/doc8360.pdf

ATMEL :
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