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mikromedia-

Compact multimedia development system rich with on-board peripherals for
all-round development on ATxmegal28A1 device

MikroElektronika @

DEVELOPMENT TOOLS | COMPILERS | BOOKS
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Introduction to mikromedia for XMEGA®

The mikromedia for XMEGA® is a compact
development system with lots of on-board
peripherals which allow development of
devices with multimedia contents. The central
part of the system is a 8-bit ATxmegal28A1
microcontroller. The mikromedia for XMEGA®
features integrated modules such as stereo
MP3 codec, TFT 320x240 touch screen display,
accelerometer, MMC/SD card slot, 8 Mbit flash
memory, battery charger. The board also contains
MINI-B USB connector, two 1x26 connection
pads and other. It comes pre programmed with
UART bootloader, but can also be programmed
with external PDI programmers. Mikromedia is
compact and slim, and perfectly fits in the palm
of your hand, which makes it convenient platform
for mobile devices.

Acce TOUCH SCREEN
ON-BOARD

RESISTIVE




Package Contains

PRODUCT DVD

@ Damage resistant @ mikromedia for XMEGA® @ DVD with documentation
protective box development system and examples

| SCHEMATICS |
mikromedia-
for XMEGA*
[ Imantistony
@ mikromedia for XMEGA® @ mikromedia for XMEGA®
user's guide schematic
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Key Features

@ Connection Pads

TFT 320x240 display

USB MINI-B connector

Charge indication LED
Li-Polymer battery connector
3.5mm headphone connector
Power supply regulator

FTDI USB UART

Serial Flash memory

VS1053 Stereo mp3 coder/decoder
@ ReseT button

@ ATxmegal28A1l microcontroller
@ Accelerometer

@ Crystal oscillator

@ microSD Card Slot

@ PDI connector

0 Power indicator LED

0660606806006
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System Specification

power supply
Over a USB cable (5V DC)

[©)

CONSUMPTION

power consumption
87 mA with erased MCU
(when back-light is ON)

)

board dimensions
81.2 x 60.5 mm (3.19 x 2.38 inch)

weight
~45 g (0.10 Ibs)



-,

Figure 1-1: Connecting

USB power supply

You can apply power supply to the board
using MINI-B USB cable provided with
the board. On-board voltage regulators
provide the appropriate voltage levels
to each component on the board. Power
LED (GREEN) will indicate the presence of
power supply.

USB power supply

p
Battery power supply

You can also power the board using Li-Polymer battery,
via on-board battery connector. On-board battery charger
circuit MCP73832 enables you to charge the battery
over USB connection. LED diode (RED) will indicate
when battery is charging. Charging current is ~250mA
and charging voltage is 4.2V DC.

MLFE 4361
Z2000mANR 2.7V

Figure 1-2: Connecting Li-Polymer battery
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2. ATxmegal28A1 microcontroller

The mikromedia for XMEGA® development system comes with
the ATxmegal28A1 microcontroller. This high-performance
8-bit microcontroller with its integrated modules and in
combination with other on-board modules is ideal for multimedia
applications.

-~

Debug/Prog_ interfa -
B

OD mm

Key microcontroller features

- Up to 32 MIPS Operation;

- 8-bit architecture;

- 128 KB of Flash memory; m m
-8 KB of SRAM memory;
- 2048 Bytes of EEPROM

-781/0 pins; m
- 32kHz RTC;

EVENT Roy
- UART, SPI, ADC, DAC etc. T'MERS/COUNTERS UART/ S
ITWi
U ToUTTTT . CMUNICATION

N
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Figure 3-1:
ATxmegal28Al
Microcontroller

The microcontroller can be programmed in two ways:

@ Over UART mikroBootloader
@ Using external PDI programmer
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Programming with mikroBootloader

You can program the microcontroller with UART bootloader which
is pre programmed by default. To transfer .hex file from a PC to O — )
R . J mikroXMEGA and XMEGA-Ready Bootloader Sl
MCU you need bootloader software (mikroBootloader) which
can be downloaded from: mikroBootloader -  ree -
Setup COM Port: COM1 Change E Conn Rx Tx
% http://www.mikroe.com/downloads/get/1669/ port  Daud Rate: 115208 \iBniiis, 2 @ @ o
mikromedia_xmega_bootloader_v101.zip ansaE
with MCU Lonpeet 7
After the mikroBootloader software is downloaded unzip it to Chon=s Browse
ile for HEX
desired location and start it.
Start Begin
mikromedia_xmega_bootloader_vl bootloader uploading -
i 01
. WinRAR ZIP archive
L ’ Ctlhll(;rloMedxafanMegaEnnt\oadar ] Shaw Activity
File folder
ol i Mo files opened. |
! File folder . . K
L , slmerlifal frooinedkemuer Figure 3-2: mikroBootloader window
HlEiFI\E
| e @ When you start mikroBootloader software, a window
R as shown in Figure 3-2 should appear
! . Filefoider
] } mikroBootloader
L Bootloader tool for mikroElektron.
mikroElektronika
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(p[0){=8 Connect mikromedia for XMEGA® with a PC before
starting mikroBootloader software
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Identifying device COM port

[ES =)

r
= Device Manager

File Action
=@ B HE| &

[ ﬂ Mice and other peinting devices -
1> - Monitors

vm Multifunction adapters

Network adapters

Ports (COM & LPT)|

View Help

. ? Communications Port (COMI)

YZ' PClParallel Port (LPT2)

PCl Serial Port (COME)

Y PCl Serial Port (COMT)

Printer Port (LPTL)

Y5 USE Serial Port (COMS) o—@
D-B Processors

% Sound, video and game controllers

1> -8 System devices

b E Universal Serial Bus controllers

m

Figure 3-3: Identifying COM port

@ Open Device Manager window and expand Ports
section to see which COM port is assigned to
Ready for XMEGA® board (in this case it is COM5)
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step 1 - Choosing COM port

-
J mikroXMEGA and XMEGA-Ready Bootloader

Setup COM Port: COML Change ® Com Rx  Tx
port  Baud Rate: 115200 Settings =)
i
.— L 5
Setup 5
Connect cd - _—
with MCU Seltings 3
Choose Br
HEX file Fof | Baudrate (115200 it
Datsbits
N
Start 8| st
I =
bosiosder sl .y,
N Flow ool [Saftware >
|

& Mo files opened:

Figure 3-4: Choosing COM port

o)
02

03)

Click the Change Settings button

From the drop down list, select appropriate
COM port (in this case it is COM5)

Click OK



step 2 - Establishing Connection

r
4 mikroXMEGA and XMEGA-Ready Bootloader

mlkrnnno“nader DEEEEEY ARt RRch i

Setup COM Port: COMS '_Cmi
port  Bazud Rate: 115200 | Settings

Connect ry V sl —
with MCU Cognest @__u Port COMS x

Signals
®
®
&

Choose Browse

HEX file for HEX

Start Begin

bootloader uploading =

| |show Activity

: Mo files opened:

Figure 3-5: Connecting with mikroBootloader

@ Press the Reset button on Ready for XMEGA® board
and click the Connect button within 5s, otherwise the
existing microcontroller program will run. If connected,
the button'’s caption will be changed to Disconnect

step 3 - Browsing for .HEX file

.
-J mikroXMEGA and XMEGA-Ready Bootloader

mikroBootloader - AR

Setup (COM Port: COMS5 Change H fem ks O
port  Baud Rate: 115200 Settings = @ @ @
n
Connect | , ==
with mcu | Disconnect Setup: Port COMS =
51 MCU responise
gacnectad
Choose Browse
HEX file for HEX
Start Begin
bootloader uploading =

] |show Activity

+ No files opened.

Figure 3-6: Browse for HEX

@ Click the Browse for HEX button and from a
pop-up window (Figure 3-7) choose a .HEX file to
be uploaded to MCU memory



step 4 - Selecting .HEX file

<) Cpen

==

GD-I. ¥ Comgater » development () b TFT
- 1 @

Dute moded Type

Orgaice » N fehdir

P Hame
M Desktop _ TFThe
Py
3 ecant Praces

LA 425 M HEX File

4 Lt
# Documents
o Mutic |&
= Pictures
B video:

) Homegroup

o ®

S Hetweork ke -

Fiepame TFT.hex

o @] [ conce |

<[ [[ Seaeer 177 2]

- [Hexwe -

Figure 3-7: Locating and selecting .hex file

@ Select .HEX file using open dialog window.
@ Click the Open button
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step 5 - Uploading .HEX file

-
«.d mikrioXMEGA and XMEGA-Ready Bootloader

Change

Setup COM Port: COM5
Settings.

port Baud Rate: 115200

Signals
@
®
@

Connect

with MCU Disconnect T
ing MCL response
e ——— Connected
Choose l Browse Opened: F:\TFTTFT.hex
HEX file for HEX

Start Begin
bootloader uploading -

] Show Activity|

s FU\TETNTEThex

Figure 3-8: Begin uploading

To start .HEX file bootloding click the
Begin uploading button



step 6 - Progress bar

23 mikioXMEGA and XMEGA-Ready Bootioader P
mikroBootloader - o -
Setup COM Port: COMS Change % Com Rx Tx

port  Baud Rate: 115200 Settings uf-; e @

5?{;'":'?” Disconnect T

Choose Browse

HEX file for HEX

Start ‘_Eio_p —1

bootloader | uploading | -
rogrecs bar (NANNNNNNRNNNAN ® | [showActuity

+ FATETATFT.nax

Figure 3-9: Progress bar

@ Progress bar enables you to monitor .HEX file
uploading
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step 7 - Finishing upload

-
.4 mikroXMEGA and XMEGA-Ready Boatloader

mikroBootioader T
Setup = = e £ = = Tx
port | Success - — 2 » ?
o Reset MCU. -
with -

Uploading program has finished.
Choo
HEX fi = o
() Shaw details 01 @ 0K |

Start 1 SegnT | e
bootloader | _uploading | iod

g L [ ] Show Activity

i FiNTETATFT.hex

Figure 3-10: Restarting MCU

@ Click OK button after the uploading process is finished

@ Press Reset button on Ready for XMEGA® board
and wait for 5 seconds. Your program will run
automatically



Programming with external
programmer

The microcontroller can be programmed with external programmer (AVRISP mkll, AVR
JTAGICE mkll or other supported programer with PDI interface). The external
programmer is connected to the development system via pads marked with
PDI (CN5), Figure 3-11. In order to connect the external programmer to
the development system, it is necessary to solder a 2x3 male header
on the pad (CN5). If bootloader program is accidently erased you can
upload it again via external PDI programmer. Program

atxmegal28al_bootloader_firmware.hex
can be found under Firmware folder
(page 12).

Figure 3-11:
connecting PDI
programmer
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4. Reset Button

Board is equipped with reset button, which is located
at the top of the front side (Figure 4-2). If you want
to reset the circuit, press the reset button. It will
generate low voltage level on microcontroller reset pin
(input). In addition, a reset can be externally provided
through pin 27 on side headers (Figure 4-3).

You can also solder additional reset button
on the appropriate place at the back side
of the board, Figure 4-1.

Figure 4-1: Location of additional reset button Figure 4-2: Frontal reset button
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Figure 4-3: Reset circuit schematic

Page 21

M1X2t




ATxmegal28A1 uses internal 2MHz and
32MHz oscillators that provide the necessary
clock frequency. In combination with prescalers
and multipliers it gives you a wide range of output
frequencies, which ensures proper operation of bootloader
and your custom applications. Board contains 32.768kHz
Crystal oscillator (X1) which provides external clock for internal
RTCC module.

Figure 5-2:

Crystal oscillator
«» schematic

“,

HJ\HJ‘HHHHT‘Y\HHH

ATxmega128A1 R Figure 5-1:
L 32.768kHz crystal oscillator
connected to RTCC module (X1)

LA I N
1 e

W38 The use of crystal in all other schematics is implied even if it is purposely
= left out because of the schematics clarity.
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Board contains microSD card slot for using microSD
cards in your projects. It enables you to store large amounts
of data externally, thus saving microcontroller memory. microSD
cards use Serial Peripheral Interface (SPI) for communication with

the microcontroller.

T

2ol e ] ] HHHHT[

|1 ATxmegal28A1

MOSIC-PCS

R "ﬂuuﬁ

)| 4

Figure 6-1:
= = microSD card slot

L

SD-cs#
MOSIC-PCS

SCKC-PC7

MISOC-PC6

SD-CD#.

Ik
Il

D-CDit
D-CS#

Figure 6-2: microSD Card Slot module connection schematic

Figure 6-3:
Inserting microSD card
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7. Touch Screen

Figure 7-1:
Touch Screen

>

J HEEE E =

milkronedia

The development system features a TFT
320x240 display covered with a resistive
touch panel. Together they form a functional
unit called a touch screen. It enables data to
be entered and displayed at the same time. The
TFT display is capable of showing graphics in
262.144 different colors.




LCD-BLED.
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Figure 7-2: Touch Screen connection schematic
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