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mikromedia+

Amazingly compact, all-on-single-pcb development board carring 4.3" TFT
Touch Screen and lots of multimedia peripherals, all driven by powerful
PIC32MX795F512L microcontroller.

MikroElektronika @

DEVELOPMENT TOOLS I COMPILERS I BOOKS



TO OUR VALUED CUSTOMERS

| want to express my thanks to you for being interested in our products and for having

confidence in MikroElektronika.

The primary aim of our company is to design and produce high quality electronic products
and to constantly improve the performance thereof in order to better suit your needs.

Nebojsa Matic
General Manager
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Introduction to mikromedia+ for PIC32MX7°

The mikromedia+ for PIC32MX7° is a compact development
system which allows development of devices with multimedia
contents. The central part of the system is a 32-bit 100-pin
PIC32MX795F512L microcontroller. The mikromedia+ for
PIC32MX7°® feature lots of on board modules such as stereo
MP3 codec, 4.3 TFT 480x272 touch screen display, port
expander, accelerometer, microSD card slot, buzzer, IR receiver,
RGB LED diode, PIN photodiode, temperature sensor, 2.4GHz
RF transceiver, Ethernet transceiver, 8 Mbit flash memory,
Li-Polimer battery charger etc. The board also contains MINI-B
USB connector, power screw terminals, 2x5 mikroProg"”
connector, two 1x26 connection pads, ON/OFF switch and
other. It comes pre-programmed with USB HID bootloader, but
can also be programmed with mikroProg™ for PIC®, dsPIC® and
PIC32° external programmer. mikromedia is compact and slim,
and perfectly fits in the palm of your hand, which makes it a
convenient platform for mobile and other multimedia devices.
We have also prepared a mikromedia+ SHIELD for PIC32MX7°
extension board which enables you to easily expand the
functionality of your board.

System Specification

[©)

CONSUMPTION

)|

[m

power supply
Via USB cable (5V DC) or via screw
terminals (5 - 12V DC)

power consumption
65mA with erased MCU

(when on-board modules are inactive)

board dimensions
119.54 x 78mm (4.71 x 3.07inch)

weight
~115g (0.253Ibs)



Package Contains

@ Damage resistant
protective box

@ mikromedia+ for PIC32MX7"
development system

¢

@ Two 1x26 male headers
and one 2x5 header

@ mikromedia+ for PIC32MX7*
user's guide

mikromedia+
for PIC32MX7°

@ mikromedia+ for PIC32MX7°
schematic
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@ USB cable and microSD card



1. Power Supply

” Figure 1-1: Figure 1-2: Figure 1-3:
USB power supply o *‘Battery power & Screw terminals power supply

The mikromedia+ for PIC32MX7° 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 (CN5) 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 500mA of current
which is more than enough for the operation of all on-board modules and the microcontroller as well. If you decide to use external power
supply via screw terminals, voltage levels must be within 5-12V DC range. Power LED ON (GREEN) indicates the presence of power
supply. On-board battery charger circuit MCP73832 enables you to charge the battery over USB connection or via screw terminals. LED
diode (RED) indicates when battery is charging. Charging current is ~250mA and charging voltage is 4.2V DC.
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2. PIC32MX795F512L microcontroller

The mikromedia+ for PIC32MX7° development board comes

with the 100-pin PIC32MX795F512L microcontroller. This M’PSM4K32-bircore

~80MHz, 1.5
high-performance 32-bit microcontroller has integrated ‘Sstagepipesﬁ?]g”gg/g’.HZ
» 32-bit ALY

modules, such as 512K of flash and 128K of RAM easily handling m o
demanding applications. m
Ly
/ Instruction i Data i
Key microcontroller features ¢ B

| — ,, :
Up to 125 DMIPS Operation (80MHz); QM W ’nte :
Tupt [ GP|

- 512K bytes of Flash memory; Contraliey 0 w
)

herial Bus

us Matrix

- 128K bytes of RAM memory; Peri
- up to 85 I/0 pins;

T

- 16-bit timers;

- 8MHz internal oscillator, 32kHz RTCC, PLL;
- 6XUART, 4xSPI, 5xI°C, 2xCAN, ADC etc., and
- Ethernet, USB etc.

N
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Figure 3-1:
PIC32MX795F512L
microcontroller

The microcontroller can be programmed in two ways:

@ Using USB mikroBootloader
@ Using external mikroProg™ for PIC®, dsPIC®, PIC32° programmer
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Programming with mikroBootloader

Microcontroller is pre-programmed with USB HID Bootloader,
which can be used to upload new device firmware. To transfer
firmware .HEX file from a PC to MCU you need to use mikroBoot-
loader USB HID application, which can be downloaded from:

http://www.mikroe.com/downloads/get/2031/mikro-

media_plus_pic32mx7_bootloader.zip

Upon download, unzip it to desired location and start the mikro-
Bootloader application:
_ mikromedia_plus_pic32m:T_boctic

ader

WinRAR ZIP archive

|_ ikroBactiosder FIC3? LS8 HID -
m ndromedi Pl for FICIZMKT
File folder

Firmwiare
} File folder
. mikromedia plus for PIC32
P32MXTI5F512L USE HID Bootloa...
HEX File

| Software - Windows
| | File folder

Bosthoader towl Tor mikreElektron,
rikroElektroniks

@ mikroBooticader U8 HID v2.10
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step 1 - Connecting mikromedia

"

CF) mukrot USE HID v2.1.0.0 L= L=
mikroBootloader - -
Wait for ACU Type -
ISA link ‘E ® @ il
B ()2 S

Choose Browse
HFX file Tar HEX
Start Begin

hootloader uploading -

Boolloading

progress

3 o fikes operwel,

L

Figure 3-2: USB HID mikroBootloader window

@ In order 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 the existing microcontroller
program will be executed.



step 2 - Browsing for .HEX file

,
s ] USE HIL By w100 |
-
—
e MV

Lhewas
"IN A

et Begm

| ST S v

D fles ol

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 memory.
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step 3 - Selecting .HEX file

[ open

G =l « seeicpment ) » 10
Organae =

New folder =- 0 e

Date modified Type

HName

3/1/2013 347 PM HEX Fie

#dy Homegroup

™ Computer
& wea )
o SYSTEM (D5}
s Manuals (E)
a development ()
e trach (G

File parme: LEDhex

Figure 3-4: Selecting HEX

@ Select .HEX file from the Open dialog window.
@ Click the Open button.



step 4 - Uploading .HEX file

Err USE HID Bootiosder 2100 )

mikromedia plus MX7

PIC32

L L
1A ek e

et History Winde
e WU

Chasae
Y 1

. FiLEDILED. hex

Figure 3-5: Begin uploading

@ In order to upload .HEX file click the
Begin uploading button.
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Q) mikroblektrenca USE HID B 2100 )
N e E AU Ty PIC32
1 remee & 3] L
e Wy x
Lhavae Browsc v -k hate
Upenes: i LELLEL hex
- —
Fiagh Frass
Fash Wre
Thard Stop
et s -

Lk FiLEDALED. ley

Figure 3-6: Progress bar

@ HEX file uploading can be monitored via progress bar.



step 5 - Finish Upload

F) mikrot USE HID v2.1.00 e N
Wait for -,
usa &,
Con Restarting MCU...
to M -
Upleading program completed successfully.
Cho
HFX
.| Show details E L
I
Stark™ ——— = -
hootloader uploading -
: F:\LED\LED.hex
L

Figure 3-7: Restarting MCU

@ Click the OK button after uploading is finished.
The board will be automatically reset and after 5
seconds your new program will be executed.
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F) mikrot USE HID w2100 L= =
Wait for
ll:ﬂ link Q
tr';“:"::"ud Connect =
Choose Browse
HFX file Tar HEX
&
Start Begin
hootloader uploading -
: F:\LED\LED.hex
L

Figure 3-8: mikroBootloader ready to use




Figure 3-9:
mikroProg™
connector

The microcontroller can be programmed with external mikroProg™ for PIC®, dsPIC® and PIC32° programmer and mikroProg Suite™
for PIC® software. The external programmer is connected to the development system via 2X5 mikroProg™ connector, Figure 3-9.
mikroProg" is a fast USB 2.0 programmer with hardware Debugger support. It supports IC10% PIC12° PIC16° PIC18®, dsPIC30/33°,
PIC24® and PIC32° devices from Microchip®. Outstanding performance, easy operation and elegant design are it's key features.
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Figure 3-10: mikroProg™ connection schematic
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The mikroProg™ programmer requires
special programming software called
mikroProg Suite™ for PIC®. It can be
used for programming all Microchip® mi-
crocontroller families, including PIC10°,
PIC12° PIC16°% PIC18°® dsPIC30/33°
PIC24® and PIC32° Software has
intuitive interface and SingleClick™ pro-
gramming technology. Download the
latest version of mikroProg Suite™
and your programmer is ready to pro-
gram new devices. mikroProg Suite™
is updated regularly, at least four
times a year, so your programmer will
be more and more powerful with each
new release.

g ﬂf"‘*"“'!"‘;” o Sebection bit -B\:S_C\'-ol'-z\;rvdrdh--'.‘\e_‘?-h-c-d.k
. ,‘.ﬁii::ra-.crnwdt-.ﬂ'fjnm

158 USBID Selection bit -
- 1/0 Pin Selection bit g the default Ethernet O ps

Fthernet MIT Enable bit 11 s enabicd

AN 1/0 Pin Sclection bit Use the defoult CAN 10 pins
Erbt feset SRS Select bits | assign Interrugit Priority 710 8 shadow register sel
System PLL Dutput Clock Divider FLL Drice by 350

USB PLL Enable Disable and hypass USE AL
USH PLL Input Diader {1x Drler -

Ruaload HEX PLL Multipher 7 wimpier -
¥ Lot T CODE PAL Input Dnvider |2y Cooddes -
Watehdog Timer Enable /07 Sabied
CODE Windowed Watchdog Timer Windomad WOT Erabled
Program Memory Size: G124 Do St Il

- | . o Type
Address;
Ophios - Fevmon

4 4 alal a4 a

-

| MroEiektronix
=l OOV gy b TR TP ) B,

Figure 3-11: Main window of mikroProg Suite™ for PIC° programming software
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Software Installation Wizard
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@ Choose destination folder

@ Installation in progress
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4. Reset Button

The board is equipped with reset button, which is located on the front side of
the board. One press on the reset button will generate a low voltage level

on the microcontroller reset pin (input). Reset button can also be
externally provided through the pin 27 on the side headers.

Figure 4-1:
Reset button
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Figure 4-2: Reset button connection schematic
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The board is equipped with @ 16MHz
crystal oscillator (X4) circuit that
provides external clock waveform

to the microcontroller OSC1 and 0SC2
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 @ 32.768kHz crystal
oscillator (X5) which provides external clock for internal RTCC
module. Microcontroller ADC requires an accurate source of reference
voltage signal. That is why we provide the external @voltage reference
to the microcontroller VREF pin which is 2.048V.

Figure 5-1: Crystal oscillator
and 2.048V reference
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Figure 5-2: Crystal oscillators and voltage reference connection schematic
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6. Port Expander

Figure 6-1:
Port Expander

mikromedia+ for PIC32MX7°
features a 16-bit 1/0 port
expander module MCP23S17 which
communicates with PIC32MX795F512L
microcontroller via SPI serial interface. This
module enables you to expand the number of
microcontroller 1/0 pins with two 8-bit I/0 ports (PORTA

and PORTB). Each of them consists of registers for input, output

and polarity selection. In addition, the MCP23S17 module contains
interrupt and reset pins and has 25mA sink/source capability per I/0 pin.
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Figure 7-1:
The board contains @ microSD card slot for using @ microSD cards in your projects. microSD Card Slot

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. Ferrite

and capacitor are provided to compensate the voltage and current glitch that can occur when pushing-

in and pushing-out microSD card into the socket. Proper insertion of the microSD card is shown in Figure 7-1.
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