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Introduction to mikromedia+ for TIVA®

The central part of the system is a 32-bit ARM® Cortex™-M4
TMA4C123GHBPGEI microcontroller. The mikromedia+ for TIVA®
ARM® features integrated modules such as stereo MP3 codec,
43" TFT 480x272 touch screen display, accelerometer, microSD
card slot, buzzer, IR receiver, RGB LED diode, PIN photodiode,
temperature sensar, 2.4GHz RF transceiver, 8 Mhit flash memaory,
RTC battery, Li-Polimer battery charger etc. The board also
caontains MINI-B USB connector, power screw terminals, 2x5 JTAG
connector, two 1x26 connection pads, ON/OFF switch and other.
It comes pre-programmed with USB HID bootloader, but can also
be programmed with external programmers, such as mikroProg™
for TIVA" or other JTAG programmers. Mikromedia is compact and
slim, and perfectly fits in the palm of your hand, which makes it
a convenient platform for mohile and other multimedia devices.

page 6

System Specification

usa

H_\
5V Via USB cable [5V DC) or via screw
terminals (2.5-12V DC)

I O\ power consumption
26 mA with erased MCU

CONSUMPTION

power supply

(when on-board modules are inactive)

NG

-1 )

= board dimensions

s 5 11954 78 mm [4.71 x 3.07 inch)
——

weight
~270g (0.585 Ibs)




Package Contains

@ Damage resistant
protective box

@ mikromedia+ for TIVA®

03)

USB cahle and microSD card

with adapter

mikromedia+

[73MikroEioktronika

(@ mikromedia+ for TIVA" ARM®
user’s guide
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1. Power supply

Figure 1-1: Figur)e)l\—z;,\ . Figure 1-3:
D

~y

<

The mikromedia+ for TIVA® ARM® board can be powered in three different ways: via USB connector using MINI-B USB cable provided with
the board (CN4), via battery connector using Li-Polymer battery (CNS) or via screw terminals using laboratory power supply (CN3]. After
you plug in the appropriate power supply turn the power switch ON (SW1). The USB connection can provide up to S00mA of current which
is more than enough for the operation of all on-hoard modules and the microcontroller as well. If you decide to use external power supply
via screw terminals, voltage values must be within 2.5-12V DC range. Power LED ON [GREEN] indicates the presence of power supply. On-
board hattery charger circuit MCP 73832 enables you to charge the battery over USB connection or via screw terminals. LED diode [RED]
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All members of the Tiva™ C Series, including the TM4C123GHBEPGE
microcontroller, are designed around an ARM Cortex-M processor
core. It has a 32-hit ARM® Cortex™-M4F 80-MHz processor core
with System Timer (SysTick), integrated Nested Vectored Interrupt
Controller (NVIC), Wake-Up Interrupt Controller (WIC] with clock

Regulator
3 Analo
Compar, atgrs
2x12-bjt ADC
Up to 24 channels
1 MSps
) Temp Sensor
- ARM Cortex-M4F CPU, 80-MHz operation; Motion Contro
- 256KB of Flash memory; 2 Quad
Y 4551/5p] Encoderriitpulffs
- 32KB of SRAM memaory; HUSB FU”,SDEed ——
- 2KB of EEPROM memary; ost/Device/o1 YS Tick Timer

System

Clock, Reset
System Controy

12 Tim/Pwm/ccp
¢ Watchdog timer
GPIOs

32ch DMA
- 8XUART, 4xSPI, 6xI°C, 2xCAN, 2xADC, USB etc. Precision 0SC

- up to 1051/0 pins; 2 CAN
- 16/32-hit timers
- 16MHz internal oscillator, 32kHz RTCC;
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Figure 3-1:

TM4C123GHEPGEI

ARM® Cortex™-M4

The microcontroller can be programmed in two ways:

Using USB mikroBootloader

™

Using external mikroProg™ for TIVA® or other JTAG programmers
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Programming with mikroBootloader

You can program the microcontroller with bootloader which is pre Step 1 - Connecting mikromedia

programmed into the device by default. To transfer .HEX file from a

PC to MCU you need hootloader software (mikroBootloader USB HID) & z
which can be downloaded from: =

mikroBootloader -
http://download.mikroe.com/examples/smart-displays/ Wit for “ I

mikromedia/4/tiva/mikromedia-4-tiva-mikrobootloader-ush-

hld—Vlg[]ZIp Connect Connect istory Window
Gpliel] ch USB HID device or reset if attached.

After software is downloaded unzip it to desired location and start Choose Browse
HEX file for HEX
mikroBootloader USB HID software.

mmikiomediz plus_ mikichoctloader
190,100
WinRAR archive
Bootloading

mikrobootloader mikiomedia PLUS progress bar
l USB HID
& Filefolder

Start Begin
bootloader uploading

: No files opened.

~
Firmware
File folder

| e @ To start connect the USB cable or (if already connected]
j Jror press the Reset button on your mikromedia+ board. Click

T software- Windows the Connect button within 5s to enter the bootloader mode,

, I e otherwise existing microcontroller program will execute.

mikroBootloader USB HID
@} Bootloader teol for mikroElekiron.,

mikroElektronika
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step 2 - Browsing for .HEX file

CE) x
mikroBootloader - riconeoa
Wait for
USB link @ MCU Type TIVA C Series
::o:‘rgjct Connect History Window
° iAttach USB HID device or reset if attached.
Choose Browse
HEX file for HEX
Start Begin
bootloader uploading
Bootloading
progress bar
: No files opened.

Figure 3-3: Browse for HEX

@ Click the Browse for HEX button and from a
pop-up window [Figure 3.4) choose the .HEX file that
will be uploaded to MCU memary.

step 3 - Selecting .HEX file

CE] %
® v T L <« Desktop » mikramediaplus v| ¢ | | search6Lowpan »
Qrganise New folder =~ 0 @
W Evauinies A Name - Date modified Type
[ Desktop \Q Bamplehex 5/26/2017 11:38 AM  HEX
{18 Downloads

%) Recent places
#& OneDrive

18 This PC
_jm Deskiop

) Documents o v 5

File name: | Examplehex v |HD(ﬁI5 ("hex) v|

(B o | [ e |

Figure 3-4: Selecting HEX

@ Select .HEX file using open dialog window.
@ Click the Open button.
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step 4 - Uploading .HEX file

-] x -3 X
mlkrnnﬂn“naﬂer Device mikromedia mlkronnn"na[ler Device mikromedia
Uw;;tilhl: & 1MCU Type TIVA C Series UW;:E'?; & EACUIPS TIVAC Series
Connect Disconnect History Window Connect @ History Window
tojRCLE Attach USB HID device or reset i attached. EojReeL Attach USB HID device or reset if attached.
Waiting MCU response... Waiting MCU response. ..
ch  Browse Corneciec. Choose Browse CD””E(fd'w \marko. \Desk
oose rowse G [ _Browse ] |opened: c: ! to
HEX file for HEX ?ED,E,'"E;‘E%EV;SEM"N"D‘MUC\DES""’D HEX file -m_ \Eij,‘:p‘e‘hf“ o rracesEon
Uploading:
Flash Erase...
Start Begin Start Stop Flash Virite...
boetloader uploadmgO—@ bootloader | uploadin
loadi Bootloading
progress bar I I progress bar Il LLI Y ]
: C:\Users\marko. curcic\Desktop\Example. hex : C:\Usersmarko. curcic'Desktop \Example.hex
Figure 3-5: Begin uploading Figure 3-6: Progress bar
@ To start .HEX file uploading click the @ You can monitor .HEX file uploading via progress bar

Begin uploading button.
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step 5 - Finish upload

mikroElektronika USB HID Bootloader v2.7.0.0 - =

mikroBootloader -

Restarting MCU...

i Uploading program completed successfully.
Ch .
S © svow

Reset...
Reset device to reenter| der mode.
~

Start Begin
bootloader uploading

Bootloading
progress bar

: Ci\Users\marko. curcic\Desktop \Example.hex

Figure 3-7: Restarting MCU

@ Click the 0K button after uploading is finished. Board
will automatically reset and after 5 seconds your new
program will execute.

CE)
mikroBootloader -
Wait for
R =3 MCU Type
Connect Connect History Window
[EGIMCLE Flash Erase...
Flash Write...
Boot Frase...
Choose Browse Boot Write...
HEX file far HEX Completed successfully,
Disconnected.
Reset...
Start Begin Reset device to reenter bootioader mode.
bootloader uploading
Bootloading
progress bar
: C:\Users\marko. curcic\Desktop \Example.hex

Figure 3-8: mikroBootloader ready for next job
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Programming with mikroProg™ programmer

e

(%

Figure 3-9:
mikroProg™

The microcontraoller can be programmed with external mikroProg™ for TIVA" programmer and mikroProg Suite™ for ARM" software. The
external programmer is connected to the development system via JTAG connectar, Figure 3-9. mikroProg™ is a fast USB 2.0 programmer

with hardware Debugger support. It supports ARM® Cortex™-M3 and Cortex™-M4 microcontrollers from TIVA®. Outstanding performance,
easy operation and elegant design are it’s key features.
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mikroProg Suite™ for ARM® software

F B
s mikroProg B

Eile About History

Device

| Detect MCU |

E Read || Write |

| Verify || Blank |

| Erase || Reset |

HEX File

| Load || Save |

e —

| CODE |

| Options |

Progress:
[ 0% J
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mikroProg™ for TIVA® programmer requires special programming software called mikroProg Suite™
for ARM®. This software is used for programming ALL of TIVA® ARM® Cortex-M3™ and Cortex-M4™
microcontroller families. It features intuitive interface and SingleClick™ programming technology.
Software installation is available on a Product DVD:

After downloading, extract the package and double click the executahle setup file, to
start installation.

Quick Guide

Click the Detect MCU button in order to recognize the device ID.

Click the Read button to read the entire microcontroller memory. You can click the Save button
to save it to target HEX file.

If you want to write the HEX file to the microcontroller, first make sure to load the target HEX file
using the Load button. Then click the \Write button to begin programming.

e & 06

Click the Erase button to wipe out the microcontroller memory.



Software installation wizard

(@ mikroProg Suite For ARM v1.50 Setup - x

Welcome to the mikroProg Suite For
ARM v1.50 Setup Wizard

This wizerd will guide you through the installation of
mikroProg Suite For ARM v1.50.

Itis recommended that you dose all other appiications

before starting Setup. This will make it possibie to Update
relevant system fils without having to reboot your
computer.

Ciick Next to continue,

) mikroProg Suite For ARM v1.50 Setup. - x
License Agreement b
Please review the cense terms before instaling mikroProg Sute W
For ARM V.50 NS

@ mikroProg Sute For ARM V150 Setup z <

mikroProg Suite For ARM

Press Page Down to see the rest of the agreement.

[SOFTWARE LICENSE AGREEMENT
[IMPORTANT: BY INSTALLING, COPYING, DOV/NLGADING OR OTHERWISE ACCESSING
[THE SOFTW/ARE, YOU AGREE TO BE BOUND BY THE TERMS OF THIS AGREEMENT. IF
[YOU ARE INSTALLING, COPYING, DOWNLOADING OR OTHERW/ISE ACCESSING THE
[SOFTWARE ON BEHALF OF YOUR EMPLOYER, YOU REPRESENT THAT YOU ARE
[AT-ORIZED 10 ACCEPY TS AGREENENT ON YOLR EYPLOYER'SBEFAL, A0 1
TO YOU'OR YOUR' INSUCH CASE REFERENCE 1OLR EWPLOTER, IF
o DoNaT AGREE TG
RN T TP T TOARE 10108 VL FVENT Y8 1 WAY NOT.

If you accept the terms of the dect the first option below. Y the
‘agresment to install mkraProg Suite For ARM v1.50. Cick Next to contiue.

@7 accent the terms of the license Agreement
O e

For ARM

©irstall For AlUsersrecommended)

OcurrentUser

rikzoProg Suite For ARM

@ Start Installation

@ Accept EULA and continue

@ Install for all users

G mikroProg Suite For ARM v1.50 Setup - X

Choose Install Location i
Choose the folder in which to install mikroProg Suite For ARM WP
VLS.

(G mikroPrag Suite For ARM v1,50 Setup -
Installing i

Flease wait while mikroFrog Suite For ARM v 1,50 s being
installed, %

Scup wl st mhroProg e For AR w1 S0 the folowing folder. Tortal n diferent
folder, dick Browse and select another folder. Ciick Instal to start the nstaliati

Destination Folder

Space requied: 18.948
Space available: 61568

A

Extract: 0x429.stdr

mikroProg Suite For ARM

<Back Next > Cancel

(& mikroProg Suite For ARM v1.50 Setup -

Completing the mikroProg Suite For
ARM v1.50 Setup Wizard

mikroProg Suite For ARM v1,50 has been instaled on your
computer.

Click Firish to close this wizard.

@ Choose destination folder

@ Installation in progress

@ Finish installation
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The board is equipped with reset
button, which is located on the front
side of the board. If you want to reset
the circuit, press the reset button.
It will generate low voltage level on
the microcontroller reset pin (input).
A reset can also he externally
provided through the pin 27
on the side headers.

TIVA®  ARM®
features an RTC battery holder for

mikromedia+  for

microcontroller RTC module. Battery is
used as alternate source of power, so
the RTC module can continue to keep
time while the primacy source of power
is off or currently unavailable. Three
types of coin battery are supported:
CR1216, CR1220 and CR1225.
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The board is equipped with
circuit that provides
external clock waveform to the

microcontroller 0SCO and OSC1 pins.
This base frequency is suitable for further
clock multipliers and ideal for generation of
necessary USB clock, which ensures proper operation
of bootloader and your custom USB-based applications.
The board also contains

which provides external clock for internal RTCC module.
Micracontraoller ADC requires an accurate source of reference voltage
signal. That is why we provide the external to the
microcontroller VREF pin which is

Figure 5-1: Crystal oscillator
and 2.048V reference
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microSD cards in your

for using

Board contains

] for

communication with the microcontraller. Ferrite and capcitor are provided to compensate

projects. It enables you to store large amounts of data externally, thus saving

microcontroller memory. microSD cards use Serial Peripheral Interface [

Figure 6-1:

microSD card slot

in and pushing-out microSD card

the voltage and current glitch that can occur when pushing-
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The development system features a
covered with a

touch panel. Together they form

a functional unit called a ,
Figure 7-1. It enables data to be entered
and displayed at the same time. The TFT
display is capable of showing graphics in

different

-

Figure 7-1: Touch Screen
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Figure 7-2: Touch Screen connection schematic

page 27



Figure 8-1:
On-board
VS1053
MP3 codec

mikromedia+ for TIVA® ARM® features stereo audio codec .Thismodule
enables audio reproduction and sound recording by using

connected to the systemviaa cannector CN2. All functions
of this module are controlled by the microcontroller aver Serial Peripheral Interface [SP1).
IN and OUT channels are also provided on side headers.
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Figure 9-1: Connecting
USB cable to MINI-B USB
connector

microcontroller has integrated USB module, which enables you
to implement USB communication functionality to your mikromedia board.Connection with target USB
host is establish over MINI-B USB connector. For proper insertion of the MINI-B USB cable refer
to Figure 9-1.
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=

4 ; Figure 10-1: Connecting USB
. : cable to MINI-B USB connector

via USB adapter

can also be used as USB HOST which enables microcontroller to establish
a connection with the target device (eg. USB keyboard, USB mouse, etc). The board provides necessary
power supply to the target via TPS2041B IC. In order to enable the USB HOST cable to be connected
to the board, it is necessary to use the appropriate MINI-B USB to USB type A adapter. For proper
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Figure 12-

Since multimedia applications are getting increasingly demanding, it is necessary to provide additional memory space to be used for

flash memory. It is connected to the

storing more data. The flash memory module enables the microcontroller to use additional

).

microcontroller via the Serial Peripheral Interface (
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Figure 13-1:
RF transceiver module

RF transceiver antenna
mikromedia+ for TIVA® ARM® hoard features chip with . It is suitahle for wireless operation in the world
wide ISM frequency band at 2.400 - 2.4835 GHz with air data rate up to 2Mbps. RF transceiver module is connected to the microcontroller
via the Serial Peripheral Interface [SP1). This RF transceiver module is widely used for wireless PC peripherals, remote controllers, VolP headsets,

game controllers, sensaors, home and commercial automation, active RFID, toys and many more.
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The board is also equipped with piezo buzzer. It
is an electric component which can be used to
create sound waves when provided with electrical
signal. Microcontroller can create sound hy
generating a PWM signal. Frequency of the signal
determines the pitch of the sound and duty cycle
of the signal can be used to increase or decrease
the volume.

Figure 14-1: Buzzer
module
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15. Other modules

mikromedia PLUS O 10:10 AM

(@) @

Micro S»

=

Sgg mikromedia (' <
for TIVA® -

9» Ej £

Accelerometer Paint Tic Tac Toe MP3 Player

D ® o

Temperature Clock/Alarm Slide Show RGB Light

The board also contains additional peripherals that can be very useful, such as @ PIN photodiode, @ IR receiver, @ RGB led diode and @
analog temperature sensor. PIN photodiode is a type of photo detector capable of converting light into the voltage with high sensitivity and
speed of response. It is connected to the microcontroller analog pin. R receiver is used for infrared remote control systems. The demodulated
output signal obtained from IR module can be directly decaded by a microcontroller. Many of existing standard data formats are supported. RGB
[Red, Green, Blue) diode is suitable for light indication in your design. Each of colour is driven separately by transistor. The analog temperature
sensor converts temperature to analog voltage and it is directly connected to the microcontroller analog pin. Temperature measurement range
of mikromedia+ for TIVA® ARM® board is from -20°C to 70°C.
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page 43



B PWM M Interrupt 12C B UART M Analoglines M SPI CAN

5V pwr. 5V 1. 27. RST Reset pin
Ground GND 2. 28. 33V 3.3V pwr.
EB? 2 %(9) :i Audio out
Analog lines EB% g g; Iﬁ Audioin
PD4 7. 33 PLO
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Many microcontroller pins are availahle for further connectivity via two 1x26 rows of connection pads on both sides
of the board.
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Figure 16-1: Connecting pads schematic
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Important Safety Instructions and Legal Notes

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.
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its directors, officers, employees or distributors be liable for any indirect, specific, incidental or consequential damages (including damages for loss of business profits
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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, direct life
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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 helpdesk.mikroe.com
If you have any questions, comments or business proposals,

do not hesitate to contact us at office@mikroe.com



