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Introduction to mikromedia f

mikromedia for STM32° 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
32-bit STM32F207VGT6 or STM32F407VGT6
microcontroller. mikromedia for STM32° features
integrated modules such as stereo MP3 codec, TFT
320x240 touch screen display, accelerometer, USB
connector, MMC/SD card slot, 8 Mbit flash memory,
2x26 connection pads and other. It comes pre-
programmed with USB bootloader, but can also be
programmed with external programmers, such as
mikroProg™ for STM32° or ST-LINK. 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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Key features
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RESET button

Connection Pads

TFT 320x240 display

USB MINI-B connector

Charge indication LED

LI-Polymer battery connector
3.5mm headphone connector
Power supply regulator

Crystal oscillator

VS1053 Stereo mp3 coder/decoder
STM32F207VGT6 or STM32F407VGT6
microcontroller

Accelerometer

Serial flash memory

microSD card slot

Power indication LED

JTAG/SWD programmer connector
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System specification
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CONSUMPTION

power supply
Via USB cable (5V DC)

power consumption
46.5 mA with erased MCU
(when on-board modules are inactive)

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

weight
~45 g (0.10 Ibs)

class B product
Product complies with the Class B limit of EN 55022 and can be used
in the domestic, residential, commercial and industrial environments.

CAUTION: Electrostatic sensitive device
Permanent damage may occur on devices subjected to high energy
electrostatic discharges which readily accumulate on the human
body or test equipment and can discharge without detection.



1. Power supply

3 gure 1-1:

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.

Connecting USB

power supply

Battery power supply

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

MLPB74361
2000mAR 3 .7U

Figure 1-2: Connecting Li-Polymer battery




vCe-sys VCC-USB s
AVCC VCC-3.3 PMEG3010ER FP2
rpa D1 FERRITE 1
— ’ 5 =
DMP2160UW = EC,
C36 C25 M1 2
Z2UF] 100nF 28 5 o
11 10nF
= = VCC-BAT USB MINIB
R43
S an 10K = =
-~ ™ BATT CONN
VCC-BAT Vs e
N E10
a7 VREF-1.8 vee-1.8 I Il I: veeLs
- . 10uF
K7 - 5 R47
VSENSE 120K
R34 C30 =34 4
o 2.2uF | 1000F
AP7331-AD] R46
— = = 2K
RS0
12K1
VCC-3.3 VCC-3.3 VCC-3.3
VCC-SYS B
\ D2 c40
I CHARGE |—||I-
220F
5
4 Ra4
MCP73832 9

Charging Current approx. 250mA

Figure 1-3: Power supply schematic

<
I
]
9
@
@

VCC-3.

[ ||||||||||||||||||||||I|I_|

VCC-SYS  VCC-3.3

GND
Vout

LD29080DT31




2. Kevy microcontrollers features

The mikromedia for STM32° M3 development system comes
with the STM32F207VGT6 microcontroller. This high-
performance 32-bit microcontroller with its integrated
modules and in combination with other on-board modules is

ideal for multimedia applications.

/

STM32F207VGT6 GPIO PORT A

(A,B,C,D,E,F,G,H'D
- 1.25 DMIPS/MHz, 32-bit Cortex™-M3 Core;
% Cortex™.v3

-1 Mbyte Flash memory; S T — N ey
- 128 + 4 Kbytes of SRAM; 3 eF207vGTe
-831/0 pins; é’

-SPI, 12, CAN, USB, Ethernet; mm &

- USART, UART; m.

- 16-bit and 32-bit Timers, up to 120Mhz;
- Internal Oscillator 16MHz, 32kHz, PLL;
- ADC, DAC, etc.




The mikromedia for STM32° M4 development system comes 1
with the STM32F407VGT6 microcontroller, which can deliver %
even more processing power. With up to 168MHz operation, %

this 32-bit microcontroller with other on-board modules is a %
perfect choice for performance-demanding applications. SRAM 176 kg
m SRAM 16kB

K
AHB BUS -
STM32F407VGT6 6PI0 PORT MATRIX
) (ABCDEEG Hl)
- 1.25 DMIPS/MHz, 32-bit Cortex™-M4 Core; -
- 1 MB flash memory; % Cortex™.my
-192 + 4 KB of SRAM; STM32F407vGre 3

3 =

-831/0 pins; X TIMER 16-bit N
P

- SPI,12C, CAN, USB, Ethernet; X UsaRT ] ] POWERReser a8

o IxsP ] =

- USART, UART; mm
- 16-bit and 32-bit Timers, up to 168Mhz;
UUTIT

B
- Internal Oscillator 16MHz, 32kHz, PLL; e %
[

- ADC, DAG, etc. UUUTOTT
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Figure 3-2:
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The microcontroller can be programmed in three ways:

@ Via USB mikroBootloader

N

/

/

@ Using external mikroProg™

N

programmer

/

N

(i) Using external ST-LINK /2"
programmer

/

The mikromedia for STM32° development system can be programmed in three different ways. @ Using the bootloader which is
preprogrammed into the device by default or via external programmers (@ mikroProg™ or @ ST-LINK V2™).



Programming with mikroBootloader

You can program the microcontroller with bootloader which
is preprogrammed into the device by default. To transfer
.hex file from a PC to MCU you need bootloader software
(mikroBootloader USB HID) which can be downloaded from:

www.mikroe.com/downloads/get/1849/
mikrobootloader_mikromedia_stm32_v210b.zip

Upon download, unzip it to desired location and start the
mikroBootloader application:

mikrobootloader_mikromedia_stm
32_v210b

WinRAR ZIP archive

]‘ll mikroBeotloader USB HID -

mikromedia for STM32
File folder

~
Firmware
l File folder

L \j mikromedia for STM32 M3 D mikromedia for STM32 M4
| STM32F207VG USB HID Bootload... STM32F407VG USB HID Bootload...
HEX File HEXFile
~
Software - Windows
k [ File folder

Bootloader tool for mikroElektron...
mikroElektronika

@} mikroBootloader USB HID v2.10

step 1 - Connecting mikromedia

~

F) mikrokl ika USB HID Bootloader v2.1.0.0 L= =

mikroBootioader -~
T S —

Connect Connect tory Window :
EGJRICLY ch USB HID device or resetif attached, & |
|

Choose Browse |
HEX file for HEX |

|
Start Begin |
bootloader uploading Y!

Bootloading
progress bar

: Mo files opened.
L J

Figure 3-3: USB HID mikroBootloader window

@ To start, connect the USB cable, or if already connected
press the Reset button on your mikromedia board. Click the
Connect button within 5s to enter the bootloader mode,
otherwise existing microcontroller program will execute.



step 2 - Browsing for .HEX file step 3 - Selecting .HEX file
r@.‘.;:.,.,[ ika USB HID Bootloader v2.1.0.0 =] N <8 Open =
@‘O.\, + Computer » development(F) » TFT R ~ 43| [[Search 777 2]
- Organize +  Newfolder E~ 0 @
mikroBootloader P S
I Desktop [ TFThex [] 12/28/2011 444 PM_ HEX File 21k8)
e % - e
comnect 1 | History e
to MCU | Dissonnect Attach USB HID device or reset if attached. | Liker
Waiting MCL response... B videos
Choose Browse ornecie.
HEX file for HEX & Homegroup
8 Computer
Start Begin
bootloader uploading - @ Network
Filename: TFT.hex v |HEXfiles v
: No files opened. (0}] o open |
Figure 3-4: Browse for HEX Figure 3-5: Selecting HEX
@ Click the Browse for HEX button and from a @ Select .HEX file using open dialog window.
op-up window (Figure 3.5) choose the .HEX file .
. p ) . (Fig ) @ Click Open.
which will be uploaded to MCU memory.




step 4 - Uploading .HEX file

CE mikrol USB HID B v2.1.0.0 ==
mikroBootloader
‘I'J"S"I;tr:""l: & MESTMIZFZH -
Eor’:lr::i'ct Disconnect
B Attach USB HID device or reset if attached. &
Waiting MCU response...
e —— Connected.
Choose Browse Opened: F:\TFT\TFT.hex
HEX file for HEX
Start Begin
bootloader uploading _
: F:NTFTTFT.hex

F) mikroE

USB HID Bootloader v2.1.0.0 ==

Wait for

: F:\TFT\TFT.hex

mikroBootloader

ok Attach USB HID device or resetif attached. &
Waiting MCU response...
Connected.
Choose Browse Opened: F:\TFT{TFT.hex
HEX file For HEX' Uploading:
Flash Erase. ..
Flash Write...
Start Stap
bootloader uploading o

mikromedia -

(NNRNNRNRNRNN (]

&

Figure 3-6: Begin uploading

@ To start .HEX file bootloading click the
Begin uploading button.

Figure 3-7: Progress bar

@ Progress bar enables you to monitor .HEX file
uploading.



step 5 - Finish upload

¢F) mikroElektronika USB HID Boctloader v2.1.0.0 ==

mikroBootloader
1 o

253
35

SEdTT T
bootloader uploading

Restarting MCU...

Uploading program completed successfully.

01

(v) Show details

: F:\TFT{TFT . hex

&

Figure 3-8: Restarting MCU

Click OK after uploading is finished and wait for 5
seconds. Board will automatically reset and your
new program will execute.

\

F) mikroElektronika USE HID Bootloader v2.1.0.0

mikroBootioader

Wait for
USE link @
Connect
Cannect
to MCU Opened: F:\TFT{TFT.hex o
Choose Browse i
HEX file for HEX Completed successfully,
Disconnected. E
Reset...
Start Begin
bootloader uploading e
: F:\TFTATFT.hex

Figure 3-9: mikroBootloader ready for next job




The microcontroller can be programmed with external mikroProg™ for STM32° programmer and mikroProg Suite™ for ARM® software.
The mikroProg™ programmer is connected to the development system via the CN5 (JTAG) connector. You can choose between two ways
to program microcontrollers , Figure 3-14:

() ViaJTAG interface Figure 3-10:

Connecting
mikroProg™ to
mikromedia™

@ Via Serial wire debug
(SWD) interface

8
»
o

mikroProg™

isafast USB 2.0

, programmer with mikrolCD"
hardware In-Circuit Debugger.
— \ It supports over 180 ARM® Cortex™
- M3 and Cortex™ M4 microcontrollers from
STM32° family. Outstanding performance, easy

operation and elegant design are its key features.

\\[0] = Before attaching the programming connector, you have to solder the provided 2x5 male header to the JTAG pads (CN5)



mikroProg Suite™ for ARM® software

On-board mikroProg™ programmer requires special programming software called mikroProg Suite™
for ARM®. This software is used for programming of all supported microcontroller families with
ARM?® Cortex™-M3 and Cortex™-M4 cores. The software has an intuitive interface and SingleClick™
programming technology. To begin, first locate the installation archive on the link bellow:

@ http://www.mikroe.com/downloads/get/1809/mikroprog_suite_for_arm.zip

After downloading, extract the package and double click the executable setup file, to startinstallation.

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 the target HEX file.

@ If you want to write the HEX file into the microcontroller, first
make sure to load the target HEX file using the Load button.

Then click the Write button to begin programming. Figure 3-11:
mikroProg Suite™
Click the Erase button to clear the microcontroller memory. for ARM® window

ra I
e mikroProg u

Eile Abcut History

Device

[ Detect MCU ]

E Read 1[ Write |

|. Werify | | Blank |

| Erase H Reset |

HEX File

| Load | | Save |

[ CODE ]

[ Options |

Progress:




In order to adjust the ST-LINK™ V2 programmer
to be connected to the development system,
it is necessary to provide the appropriate
adapter such as the mikroProg to ST-LINK
V2 adapter. 2x5 male headers should be first
soldered on the CN5 connector pads. Then you
should plug the adapter into the ST-LINK V2
programmer (2x10 header), and plug an IDC10
flat cable in headers, Figure 3-13

The microcontroller can also be programmed with the ST-LINK V2 programmer
and mikroProg Suite™ for ARM® software, Figure 3-11. This programmer
connects with mikromedia board via mikroProg to ST-LINK V2 adapter.

ST-LINKVE
N Fee000000[E]
et0O0O0000C

-~ \ /-*”{

Figure 3-12:
mikroProg™ to ST-LINK™ V2
adaper

Figure 3-13:

Connecting ST-LINK™

V2 programmer
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4. Reset butto

Board is equipped with a 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 a 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).

NOTE | You can also solder additional reset
button on the appropriate place at the

@e®®® mikromedia @
@G

@@ (3 for STM32

Figure 4-1: Location of additional reset button Figure 4-2: Frontal reset button
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STM32F207VGT6 and STM32F407VGT6
microcontrollers are equipped with an
internal 16MHz RC oscillator that provides
a stable clock signal. Since the chips have
an integrated PLL, this base frequency is
suitable for further clock multiplication.
Board also contains a 32.768kHz Crystal
oscillator (X1) which provides an external
clock for internal RTCC module.

Figure 5-1:
Crystal oscillator
module (X1)

g
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6. MicroSD card slot

Board contains a 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.
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7. Touch screen

(o

USB DEVICE

KR8 ANBBI8BAH 8 & . g d
O 8566666865666666666086666

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

Figure 7-1:
Touch Screen
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8. Audio module

Figure 8-1:
On-board VS1053
MP3 codec

mikromedia for STM32® features a stereo audio codec VS1053. This module enables audio reproduction by using stereo
headphones connected to the system viaa 3.5mm connector CN2. All functions of this module are controlled by the microcontroller
over Serial Peripheral Interface (SPI).
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Figure 9-1:
Connecting
USB cable to
programming
connector

et

.uvqtf_ &
u

STM32F207VGT6 and STM32F407VGT6 microcontrollers have an integrated USB
module, which enables you to implement USB communication functionality to your
mikromedia board. Connection with target USB host is done over a Mini-B USB connector
which is positioned next to the battery connector.



C41 [ 2.20F
il vee-33
L] -C3
||| R65
' Lt AVCC
100K

o
»

e
Lﬂ
_3
L
_za
27
“zs

VCC-3.3 VCC-3.3 VCC-3.3

SL VREF-1.8

52 E8 [ 6

3

=4 veess 10uF | 100nF | 100nF

S5

56 = = =

E — 1 3 = = =

58 _18

59 v VCC-3.3 VCC-3.3 VCC-3.3

= - Lo Lo L

6L 15 c7 c8 C31

I STM32F207VGT6 e

2 = 100nF | 100nF | 100nF

5 STM32F407VGT6 ry 1

% ] = = =

o7 .
soow %8 ey decoupling
USB-D N 70 PCL3/TAMPER_RTC capacitors
USBD_P 71

=)
I
ocs

VCC-USB

Ff-f=tH

FERRITE

PDR_ON:

Usg.pETR62 100

USB-D_N
USB-D_P

2
> [GND
— (28
1 100K 10nF
266 100K USB MINIB

<
@
=
7}
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Figure 10-1:
Accelerometer
module

On board ADXL345 accelerometer is used to measure
acceleration in three axes: x, v and z. The acceleromer'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.

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.
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Figure 11-1:

Flash memory

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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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.
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15. mikromedia accessories

We have prepared a set of ex-
tension boards pin-compatible
with your mikromedia, which
enable you to easily expand
your board's basic functional-
ity. We call them mikromedia
shields. But we also offer other
accessories, such as a Li-poly-
mer battery, stacking headers,
wire jumpers and more.

@ Gaming shield

@ Li-Polimer battery

@ Wire jumpers

@ Stacking headers



16. What's next?

You have now completed the journey through each and every feature of mikromedia for STM32. You got to know its modules and
organization. Now you are ready to start using your new board. We are suggesting several steps which are probably the best way to
begin. Find useful projects and tutorials on the Libstock website (www.libstock.com). Join our Forum (www.mikroe.com/forum)
and get help from a large ecosystem of users.

Compiler

You still don't have an appropriate compiler? Locate ARM compiler that mIkI'OC
suits you best on our site: PRO for ARM

@ www.mikroe.com/arm/compilers COMPILER

Choose between mikroC™, mikroBasic™ and mikroPascal™ and download a fully
functional demo version, so you can begin building your first applications.

COMPILER COMPILER

mikroBasic PRO for ARM

mikroC PRO for ARM

e

=)

(G VISUAL TFT

GUI design made easy

Visual TFT

Once you have chosen your compiler, and since you already got the board, you are ready to start writing
vour first projects. Visual TFT software enables you to quickly create your GUI. It will automatically
generate code compatible with MikroElektronika compilers. Visual TFT is rich with examples, which
are an excellent starting point for your future projects. Download it from the link bellow:

@ www.mikroe.com/visualtft

Page 42

SOFTWARE

VisualTFT SOFTWARE
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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 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.




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/support
If you have any questions, comments or business proposals,

mikromedia for STM32 M3/M4 manual
do not hesitate to contact us at office@mikroe.com ver. 1.00d
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