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tion to mikromedia for Stellaris® M3

Introduc

The mikromedia for Stellaris® M3 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 the 32-bit ARM® Cortex"-M3
LM3S9B95 microcontroller. The mikromedia for
Stellaris® M3 features integrated modules such as
stereo MP3 codec, TFT 320x240 touch screen
display, accelerometer, USB connector, MMC/SD
card slot and other. It comes pre-programmed with
USB bootloader, but can also be programmed
with external mikroProg™ for Stellaris® or JTAG
programmer. Mikromedia is compact and slim, and
perfectly fits in the palm of the hand, which makes
it convenient platform for mobile devices.
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&« 00000 forStelaris®M3

BOOTLOADER
accel| |9 EEB

ON-BOARD RESISTIVE




Package Contains

-1 ilkroklektronks
E :(mcmsmn:,-l.oui._a.’n o

@ DVD with documentation

@ mikromedia for Stellaris®M3
and examples

@ Damage resistant
development system

protective box

[~ schematics |
¥ mi J
m.‘k,,,me_Jla\ ! ikromedia
mikiomes 2 oard for Stellaris M3
o 8
A

@ mikromedia for Stellaris®M3
user's guide

mikromedia for Stellaris®M3°®
schematic
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@ Connection Pads

TFT 320x240 display

USB MINI-B connector

Li-Polymer battery connector

3.5mm headphone connector 01
Power supply regulator

Serial Flash memory

VS1053 Stereo mp3 coder/decoder

RESET button

Stellaris® ARM® Cortex™"-M3 LM3S9B95 device
Accelerometer 02
8MHz crystal oscillator

microSD Card Slot

Power indicator LED

000000000606

JTAG programmer connector

O ®® 0 Q for Stellaris® M3




System Specification

)
H power supply
l 5V Over a USB cable (5V DC)

I \ ) power consumption
79 mA with erased MCU

CONSUMPTION

(when on-board modules are inactive)

)l

board dimensions
2 8 x 6cm (3.14 x 2.36 inch)
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weight
~46 g (0.10 Ibs)
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Figure 1-1:

Powering your
mikromedia board
with USB cable

You can apply power supply to the board using MINI-B USB cable provided with the board.
On-board voltage regulators will make sure to regulate the appropriate voltage levels to
each part of the board. Power LED will indicate the presence of power supply.



A

DATA BUS

VCC.BAT

5

VDD
MCP73832

Charging Current approx. 250mA

Figure 2-1: Connecting Li-polymer battery
to mikromedia board

Figure 2-2:

Battery charger and
power management
connection schematics
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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. Charging current is ~250mA
and charging voltage is 4.2V DC.



3. Stellaris® LM35S9B95 microcontroller

The mikromedia for Stelaris® M3 development board comes with
JTAG

| W

the ARM® Cortex™-M3 LM3S9B95 microcontroller. This high-
performance 32-bit microcontroller with its integrated modules and SYSTEM /\ D
in combination with other on-board modules is ideal for multimedia CONTROL a RomM
lications. AND S
applications CLOCKS 9RG FLASH
e D SRAM
Key microcontroller features - WATCHDOGH
{0s TIMERS |8~
- Up to 100 DMIPS Operation; GENERAL S
- 8/16/32-bit architecture; USB 0TG P#ﬁlégse S UART
- 256KB of Flash memory; SSI o o E : 12¢C
O S :.
- 96KB of SRAM memory; CAN PERIP%REA;’Q%L : EMT HERNET | =
-651/0 pins; — INTERFACE | - AC/PHY =
- 32kHz RTCG; comp A%\OT% s e les =
- IEEE 1588
- Ethernet, UART, SPI, ADC, etc. PWM o
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e 00 : ) Figure 4-1:
: ' ‘ LM3S9B95

ARM® Cortex™-M3
Microcontroller

The microcontroller can be programmed in two ways:

@ Over USB mikroBootloader
@ Using external JTAG or mikroProg™ programmer



with mikroBootloader

step 1 - Connecting mikromedia

You can program the microcontroller with bootloader which is
preprogrammed into the device by default. To transfer .hex file

. 5 kroElekt ka USE HID Bootloader +1.4.0.0 ==
fromaPCtoMCU youneedbootloader software (mikroBootloader Lol kit ==
USB HID) which can be downloaded from: mikrnnoo“nader pevie [ <]
it Fi

s e «o—@@v-
Connect o @tory Window
to MCU i | ch IUSE HID device or reset if attached. &

After software is downloaded unzip it to desired location and Choose Browse

. HEX file for HEX

start mikroBootloader USB HID software.

Start Begin
ﬁ mikrobootloader Im3:9b95 v160.2i bootloader | uploading -
4 {]MmRAR ZIP archive
Bootloading
mikroBostloader USB HID progress bar
LM359B95
a ) File felder
i Mo files opened,
Firmware . .
I Fierod Figure 4-2: mikroBootloader USB HID

4

Im359b95.bootloader_firmware.hex
» _Z HEX File

464 KB

@ Connect mikromedia board with a PC via USB cable and USB

1 Software - Windows icon will turn red.
i’ File folder

(@ Click the Connect button whitin 5s, otherwise existing
mikroBootloader USB HID v1.60.exe . i
4 @ Bootloader tool for mikroElektron... microcontroller program will execute.

mikroElektronika
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step 2 - Browsing for .hex file

step 3 - Select

.hex file

E=HE=E

mikroElektronika USE HID Bootloader w1.4.0.0

mikrﬂB ﬂﬂ“ﬂader mikromedia

Wait for

B link < STELLARIS M3

Connect : %

Disconnect

ojRICy E—-—-—-—-—-—- Attach USE HID device or reset if attached,
Wiaiting MCL response. ..
Cannected,

Choose Browse

HEX file for HEX

Start Begin

bootloader uploading

=

i Mo files opened.

B open
@O- ) < Local Disk (G » Project [ %9 | [ Search Project 2]
Organize = New folder = A @

Hame - Date modified Type
 Libraries
[OTmhex o 5.9,2011 16:44 HEX File
[% Dacuments
& Music
[ Pictures
B videos
No preview
available.

& Homegroup

18 Computer
& Local Disk (G0
a Local Disk (D)

a MikroE Adam (7 = ¢ [

0 ] v

File narme: TFT,hex

] e—
01

Figure 4-3: Browse for HEX

@ Click on Browse for HEX button

Figure 4-4: Selecting HEX

@ Select .hex file via open window

@ Click on Open button
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step 4 - .hex file uploading

CE) tmikroElektronika USE HID Bootloader +1.4.0.0

mikroBootloader

=0

mikromedia

Wait for
T =53 STELLARIS M3
(LT Disconnect
to MCU Attach USB HID device or reset I attached,  «
Waiking MCU response...
—_— Connected,
Choose Browse Opened: CH\Project\TFT.hex
HEX file for HEX
Start Begin

uploading ._® -

bootloader

+ CiAProject\ TFT.hex

Figure 4-5: Begin uploading

@ To start .hex file uploading click on Begin uploading
button
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CEl mikroElektronika USE HID Bootloader v1.4.0.0

mikroBootloatler

Wait for e

B8 Ecn

mikromedia

USB link STELLARIS M3
to MCU Attach ISE HID device o reset F attached,
Waiting MCU response...
Connected,
Choose Opened: C:\Project\ TFT hex
HEX file for HEX Uploading:
Flash Erase. ..
Flash Wirite. ..
Start [ Stop ;
bootloader | _uploading i
(ANANRRNNNRNANARNN o

1 Ci\Project TFT hex

Figure 4-6: Progress bar

@ You can monitor .hex file uploading via progress bar



step 5 - Finish upload

CB mikroElektronika USE HID Bootloader v1.4.0.0

mikroBootloatler

Wait for
USB link %’
Success
Co
to Restarting MCU...
ch Uploading program completed successfully.
HE

() Show details

5t
b

=]
®

+ CProject| TFT.hex

Figure 4-7: Restarting MCU

@ To finish uploading click on OK button
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mikroElektronika USE HID Bogtloader w1400 o] @ |
mikroBootloatler rikomeda
Wait for
el & STELLARTS M3
Connect
Connect
to MCU Connected, -
Opened: CiProject|TFT.hex
Uploading: —
Choose Browse Flash Erase...
HEX file for HEX Flash Write. ..
iZompleted successfully, E
Disconnected,
Start E Beain % Reset,..
bootloader | _uploading =

I

1 CiiProject| TFT.hex

Figure 4-8: mikroBootloader ready for next job




The microcontroller can be programmed
with external mikroProg™ programmer
and mikroProg™ for Stellaris® software.
The external programmer is connected to
the development system via|TAG connector,
Figure 4-9. mikroProg™ is a fast USB
2.0 programmer with hardware Debugger
support. It supports ARM® Cortex™-M3 and
Cortex"-M4 microcontrollers from Stellaris®.
Outstanding performance, easy operation
and elegant design are it's key features.

Figure 4-9:
mikroProg™ JTAG
connector
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PH7
XTALPPHY
XTALNPHY
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PGO
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VCC33

LM3S9B95

RESET#

Figure 4-10: mikroProg™ programmer connection schematics
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Board is equipped with 8Mhz crystal oscillator
circuit that provides stable clock signal to the
microcontroller OSC pins. Internally, this signal is used
for creating the clock necessary for the operation of
microcontroller.

LM3S9B95

1

T

Figure 5-1:
8MHz crystal oscillator

Figure 5-2:
Crystal oscillator schematics
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6. microSD Car

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.

VGORE AveC

vegas

Figure 6-1:
microSD card slot

100 socst

= : LM3S9B95

so.cos

vegme vegaa
il

ol FERRITE

o Les
000 | 0uF

spcst
OSI0.P75

sckoPAz

mscoeas 18 misooume

7

1k
I

sp.cox

sckocy
iS00G
AOSIONCT

osco
osct

Figure 6-3:
Inserting microSD card

Figure 6-2: microSD Card Slot module connection schematics
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7. Touch creen

o 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 data in 262.000 different colors.

mikromedia
for Stellaris®M3

Figure 7-1: Touch Screen
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VCORE Avee a3 z veess
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DI
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T o
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100F PB1/USB L
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Figure 7-2: Touch Screen connection schematics
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Figure 8-1:
On-board VS1053
MP3 codec

mikromedia for Stellaris® M3 features MP3 codec audio controller VS1053. This
module enables audio reproduction by using stereo headphones connected to the
system via a 3.5mm connector CN2. All functions of this module are controlled by
the microcontroller over Serial Peripheral Interface (SPI).

Figure 8-2:
Inserting 3.5mm
headphones jack
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Figure 8-3: Audio module connection schematics
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9. USB connection

LM3S9B95 microcontroller has integrated USB module, which
enables you to implement USB communication functionality of
your mikromedia board. Connection with target USB host is done
over MINI-B USB connector which is positioned next to the battery
connector.

Figure 9-1:
Connecting USB
cable to programming
connector
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<
Io}
O
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m

ORE AVCC

USBOBIAS
PB2/12C0SCL

USBDP.

USBDM

E9
10uF

I

USB-DET

PB1/USBOVBUS
PBO/USBOID
PB3/12COSDA

LM3S9B95 e

PH6
PF1
PF2
PF3
MDIO

XTALPPHY
XTALNPHY
PG1

USB-ID
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Re1
9K 1
= VCC-USB
FP2
FERRITE
USB-DET R6|—|2 100  — 1
USBDM — — 2
USBDP. 3
USB-ID. 4
C28 o 5
10nF =T

Figure 9-2: USB module connection schematics

USB MINIB



10. Accelerometer

On board ADXL345 accelerometer, among other
features, can be used to measure acceleration in
three axis: x, y, and z. The accelerometer’s function
is defined by the user in the program loaded into the
microcontroller. Communication between the accelerometer
and the microcontroller is performed via the 12C interface.

VCORE AvCC veess

[ T

oHHHHHH HH\H

Figure 10-2:

s Accelerometer

=  connection schematics Accelerometer

SDAO-PBS module

<
S
8
Gl

E9
100F

LM3S9B95

You can set the accelerometer
address to O or 1 by re-soldering the
SMD jumper (zero-ohm resistor) to the
appropriate position. Jumper is placed
in address 1 position by default.

[ R HHWUHH

1 1




VCORE AVCC

<
S
I3
2
m

o
10uF

I

FLASH.CS#

LM3S9B95

Figure 11-2: Flash memory module
connection schematics

Figure 11-1:
Flash memory module

Since multimedia applications are
getting increasingly demanding, it is
necessary to provide additional memory
space to be used for storing more data.
The flash memory module enables the
microcontroller to use additional 8Mbit
flash memory. It is connected to the
microcontroller via the Serial Peripheral
Interface (SPI).
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| Figure 12-1: Pads connecting Pads HDR1
schematics

Pads HDR2

Most microcontroller pins are available for further connectivity via two 1x26 rows of connection
pads on both sides of the mikromedia board. They are designed to match additional shields,
such as Battery Boost shield, Gaming, PROTO shield and others. Pads with underlined silkscreen
markings have multiple functions (see the complete schematic for more information).
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1 | = - | 1
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! ' e i !
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| o PAO — RX . |
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: 3.3V power supply ;— 3.3V ; ; ; 3.3V —, 3.3V power supply |
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! : g ‘'or Stellaris i i - ! :
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DISCLAIMER

All the products owned by MikroElektronika are protected by copyright law and international copyright treaty. Therefore, this manual is to be treated as any
other copyright material. No part of this manual, including product and software described herein, may be reproduced, stored in a retrieval system, translated or
transmitted in any form or by any means, without the prior written permission of MikroElektronika. The manual PDF edition can be printed for private or local
use, but not for distribution. Any modification of this manual is prohibited.

MikroElektronika provides this manual ‘as is’ without warranty of any kind, either expressed or implied, including, but not limited to, the implied warranties or
conditions of merchantability or fitness for a particular purpose.

MikroElektronika shall assume no responsibility or liability for any errors, omissions and inaccuracies that may appear in this manual. In no event shall Mik-
ro€lektronika, its directors, officers, employees or distributors be liable for any indirect, specific, incidental or consequential damages (including damages for
loss of business profits and business information, business interruption or any other pecuniary loss) arising out of the use of this manual or product, even if
MikroElektronika has been advised of the possibility of such damages. MikroElektronika reserves the right to change information contained in this manual at
any time without prior notice, if necessary.

HIGH RISK ACTIVITIES

The products of MikroElektronika are not fault - tolerant nor designed, manufactured or intended for use or resale as on - line control equipment in hazardous
environments requiring fail - safe performance, such as in the operation of nuclear facilities, aircraft navigation or communication systems, air traffic control, di-
rect life support machines or weapons systems in which the failure of Software could lead directly to death, personal injury or severe physical or environmental
damage (‘High Risk Activities’). MikroElektronika and its suppliers specifically disclaim any expressed or implied warranty of fitness for High Risk Activities.

TRADEMARKS

The Mikroelektronika name and logo, the Mikroelektronika logo, mikroC, mikroC PRO, mikroBasic, mikroBasic PRO, mikroPascal, mikroPascal PRO, AVRflash,
PICflash, dsPICprog, 18F)prog, PSOCprog, AVRprog, 8051prog, ARMflash, EasyPIC5, EasyPIC6, BigPIC5, BigPIC6, dsPIC PRO4, Easy8051B, EasyARM, EasyAVR5,
EasyAVR6, BigAVR2, EasydsPIC4A, EasyPSoC4, EasyVR Stamp LV18F), LV24-33A, LV32MX, XMEGAMX4 MultiMedia Board, PICPLC16, PICPLC8 PICPLC4,
SmartGSM/GPRS, UNI-DS are trademarks of Mikroelektronika. All other trademarks mentioned herein are property of their respective companies.

All other product and corporate names appearing in this manual may or may not be registered trademarks or copyrights of their respective companies, and are
only used for identification or explanation and to the owners’ benefit, with no intent to infringe.

© Mikroelektronika™, 2011, All Rights Reserved.



CRTE D

If you want to learn more about our products, please visit our website at www.mikroe.com
If you are experiencing some problems with any of our products or just need additional
information, please place your ticket at www.mikroe.com/en/support
If you have any questions, comments or business proposals,
do not hesitate to contact us at office@mikroe.com



