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Intr

The MMB for PIC32MX7 is a compact
development system which provides a
convenient platform for development
of devices with multimedia contents.
The central part of the system is a 32-
bit microcontroller PIC32MX795F512L
that is programmed with bootloader or
with external programmer mikroProg
(mikroElektronika), or ICD3® (Microchip®).
The MMB for PIC32MX7 features integrated
modules such as audio module, TFT
320x240 touch screen display, USB
connector for communication with the
microcontroller, accelerometer, RS-232
module, EEPROM memory, FLASH memory,
temperature sensor, joystick and MMC/SD
card slot.
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Package contains

."‘"\ ta
=

@ Damage resistant
protective box

@ MMB for PIC32MX7
development system

@ CD with documentation
and examples

y
multimeJia |
for PIC32MX7 |

@ MMB for PIC32MX7
user's guide

schematic

multimeJia
for PIC32Mx7

[3MmiroEteronika

MMB for PIC32MX7
schematic
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@ Pads

@® TFT 320x240 display

Temperature sensor

-
B
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Indication LEDs

Joystick

RESET button

2x5 male header for mikroProg programmer
ICD3 connector

Ethernet connector
PIC32MX795F512L

MicroSD Card Slot

RS-232 connector

USB MINIB connector

USB HOST connector

3.5mm microphone connector
Audio module

@ 3.5mm headphone connector
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System Specification

m power supply

H‘\
l 5V Over a USB cable (5V DC) or via screw

terminal (7-23V AC or 9-32V DQ)

CI)\ power consumption
50mA inidle state

CONSUMPTION

\ / (when on-board modules are off)
1

= board dimensions

E 5 12.6 x89cm (4.9 x 3.5 inch)
—

weight
~200g (0.5 Ibs)




power supply

Via USB MINIB connector

Connect the development system to a PC via
a USB cable, Figure 1-1. The TFT display and
POWER LED will be automatically turned on.

Figure 1-1: Powering the
development system via USB
MINIB connector
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Figure 1-2: Powering the
development system via screw
terminal CN1

Instead of using power supply via USB MINIB connector, it is also possible to
use AC/DC power supply via screw terminal CN1. Connected power supply
source voltage can vary from 9 to 32V DC and from 7 to 23V AC.



For programming, microcontroller use bootloader program which
is preinstaled in to MCU memory. To transfer .hex file from a PC to

T p——

MCU you need bootloader software (mikroBootloader USB HID) T -

which can be downloaded from: mlmnnnmﬂ““

Wit far ps @
_ = &
Connect ° @' ¥ o
. Ganrech
T HACLE Pisch LESH HID dewice or reset if attached

After software is downloaded unzip it to desired location and |

Chooss Birgraie

start mikroBootloader USB HID software. HEX file for HEX
S 5 = % 3?"“]_ e - Silart DEDH'I
4 A3 Pt ! - bastlaader wplandng =
‘ WnELR FTP sechese
mikroBoctoader PICI2 USE HID - progress hae [ ]
4 IH Wdtibedia Board for PICIZMAT
File falcder + P Pl oo
b M| Rt Figure 2-1: mikroBootloader USB HID
4 B e @ Connect PIC32MX7 board with a PC via USB cable and USB icon
will turn red
mikroBootloader LA HID «1.20
@ bieasebha LBl oo s @ Whitin 5s click on Connect button
mikroB=ktronika
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step 2 - Browsing for .hex file

mikroBootioader - =

ook =)

derwice or reset if sttsched

Connect . History Windos
i HEL l Diszanneat Artach LB F

choose Bramie
HEX file fior HED,
Starl Begin
bostlzader

; e flei epred,

Figure 2-2: Browse for HEX

@ Click on Browse for HEX button
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step 3 - Select .hex file

w-IL  Comanie b Lecs Dk (G p Pasect = [ | e o
Copancr »  Pre fuio B+ 1 a8
¥ G [ ———— - Gine
o Mo : A T
I Pt HER File T ]
I viders oy ik
10 T T
o} Plemagzeg
B Cenpuinm
B el Dk 5
i bl Ol g (B
a rriir 1
T -
i el Dk G2
i Ll ke (1
iy mta
o
[ —— T =]
(01 ST IR

Figure 2-3: Selecting HEX

@ Select .h

ex file via open window

@ Click on Open button



step 4 - .hex file uploading

mmnma““ P . duciiald

Wit far &

I Twp PIC3
UISH link

Comnect :

o HCL Qitzannac

choose Braane Lo

WEX file fior HEX, Oprreek: O Progeel Cudsiches

start Begin
bootleader wplandng =

+ G Prapectubes e

Figure 2-4: Begin uploading

@ To start .hex file uploading click on Begin uploading button
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F) mrakcrofiektroniks LSS HID Bootios:

mikroBootloader - -
Wit far sk o
1S * | Type PIC32
Comnect E
Chiose Britravit
HEX file

Starl St
bootioader | upiesdiog |

progress bar [NERRRRNRRNRRRRRNAR
i Gt sbe b

Figure 2-5: Progress bar

@ You can monitor .hex file uploading via progress bar



step 5 - Finish upload

il Restarting MCUL.

Uploading program has finished.

bl Teal vim

NG,
HEX tile Compicted sxccenidy. ()] [
Disarornecied. |=
Bt |
Slarl BED” Fleset devioe ba reenier boabasder moade. |
bastlaader

[T = =]

G PrajesriCube bex

Figure 2-6: Restarting MCU

@ To finish uploading click on OK button
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Choome Brmaie

HEX file tor HEX [
|&

Slarl EEI“‘" Fleset devioe ba reenier boabdosder mode.

bootisader

R e e

Figure 2-7: mikroBootloader ready for next job



The microcontroller can be programmed with mikroProg

programmer. The mikroProg programmer is connected to the
development system via the CN10 connector, Figure 3-1.

Figure 3-1: Connecting
mikroProg programmer

In order to connect the
mikroProg programmer to
the development system, it is
necessary to place IDC10 connector

on 2x5 male header CN10. Make sure
that knob on IDC10 connector must be
oriented towards mark MIKROPROG, Figure 3-1.
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mikroProg features:

@ Fast mikrolCD In-Circuit Debugger

@ Support for over 600 PIC, dsPIC and PIC32 devices

@ Compatible with mikroC, mikroBasic and mikroPascal
compilers for PIC, dsPIC and PIC32

@ Elegant minimalistic design, clean matte white plastic

finish and color indicator LEDs



The microcontroller can be also programmed with
ICD3 programmer. This programmer is connected to
PIC32MX7 board via on-board ICD connector CN5.

In order to make connection between ICD3 programmer and PIC32MX7
place programmers cable in to ICD connector CN5, Figure 4-1. To use
Figure 4-1: Connecting ICD3 programmer it is necessary to instal program MPLAB on a PC.

ICD3 programmer
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VCC3

cNs - |CD
MCLR# 06
o I_,
PGD PGD 03 T35
PGC PGC 5
__.01 246
RITT
vcey -
P|032MX795F512L []RM R15
100K 100K
g
=c12 . RESET

VCC-3.3 VCC-3.3
o o

Figure 4-2: Connectors CN5 and
CN10 connection schematic

(1[e){=M /f you accidently erase bootloader program from MCU memory it is possible to load it again with external programer. MMB MX7
USB HID Bootloader v1.10.hex file is located in Firmware sub folder, Page 10.
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5. Touch Screen

............

The development system features a TFT

-'ul U U (q I'] T 320x240 display covered with a resistive
- MULLEDIA BOAKD

:E::;Ea' B fﬂl‘ p|CBEM}(? 1 - touch panel. Together they form a
i '""'”"Em”" = ; A functional unit called a touch screen,

It enables data to be entered and

displayed at the same time. The

way of entering and displaying data

depends on the program loaded into

the microcontroller. The TFT display

is capable of showing data in
262.000 different colors.

|.|‘||I BT

Al A
DA

Figure 5-1:
Touch Screen



LCD-RST

PIC32MX795F512

Figure 5-2: Touch Screen connection schematic

c18 c19 c20 +ET3

100nF 100nF 100nF 10uF
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6. Temperature sensor

The built in temperature sensor (MCP9700A) is capable for measuring
Figure 6-1: temperature in range between -40 and +125°C with accuracy of +/-2°C.
MCP9700A Temperature sensor is attached to MCU via pin RB8 (TEMP).




125°C

-40°C

PIC32MX795F512L

VCC3

MCP9700A

Figure 6-2: Temperature sensor connection schematic
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Flash Memory

T"

Figure 7-1: Flash memory module

Since multimedia applications are getting increasingly demanding, it is
necessary to provide additional memory space to be used for storing programs
by the microcontroller. 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).



PIC32MX795F512L

M25P80

\

Figure 7-2: Flash memory module connection schematic

Page 23



Figure 8-1: EEPROM memory module

EEPROM (Electrically Erasable Programmable Read-Only Memory) is a built-in
memory module used for storing data that should be saved when power goes

off. The 24AA01 circuit may store 1Kbit data and uses serial 12C communication
to exchange data with the microcontroller.



PIC32MX795F512L

Figure 8-2: EEPROM memory module connection schematic
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9. MMC/SD Card Slot € P

St

Figure 9-2:
microSD card

Figure 9-1: Inserting
microSD card

There is a built-in MMC/SD slot for MMC/SD card provided on the development system. It
enables the system to additionally expand available memory space. The Serial Peripheral
Interface (SPI) is used for communication between the microcontroller and MMC/SD card.



PIC32MX795F512L

VCC3
o

CN4
SD-CS#
SDO1 C—
| =
SCK1
spit R2L27 $—
SD-CD# ]
SD-WP
-
—— —_—
_—
vces vces
+| E19
10uF
»—OVCC3

SDI1

SD-WP

Figure 9-3: MMC/SD slot connecting schematic
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Figure 10-1: Inserting
3.5mm headphones jack

The Multimedia Board features an
audio module providing an interface for
a microphone and stereo headphones. This
module enables audio recording via a mono
microphone. The microphone is connected to
the system via a 3.5mm connector CN7. Stereo
headphones are used for audio reproduction. They are
connected to the system via a 3.5mm connector CN6. For
the proper use of microphone and headphones, it is necessary
to write a program and load it into the microcontroller. In
addition to the audio recording and reproduction, the audio module
can also generate a side tone in the headphones. Volume as well as
other functions of this module are controlled by the microcontroller
from within the software using serial 12C communication. Communication
between the audio module and the microcontroller is performed via the Serial
Peripheral Interface (SPI).



CDC-CS#

g2
T 220F

X3
12.288MHz E

_lca
T 220F

SCL2
SDA2
CDC-Cs#

PIC32MX795F512L
CN7
R
__L L A~
+[E12
qu PHONEJACK
WM8731SEDS EXTERNAL
VCCA3 VCCA3 VCCA3 M|CROPHONE
c25 co6 iLE20 ——
T00nF ] 100nF E(Jm:
I I LHPO _+ J]E16 one
ﬂSSOUF
RO et =

PHONEJACK

STEREO
OUTPUT

VCC3 VvCce3 Vvce3
+| E15

C27 C28
100nF 100nF 10uF

Figure 10-2: Audio module connecting schematic
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TFTA20x24

g.

Haa * MUTILEDA BOARD

MMB for PIC32MX7

B MERDELEXTROMNIEA

TUPFRATED
uicH

e

=l ¢

Figure 11-1: Joystick with
taster function

Use built-in  joystick to

make simple games, menus

and other applications

that requires movement

in four directions with

taster function (when
joystick is pressed).



R26| R27[T] stlj R29 Rsolj
10K 10K 10K 10K 10K
PIC32MX795F512L KEY
ovces  JOY-A | \%(— . JOY-B
JOY-CP
JOYD > 3 < JOY-C
JOYSTICK
JOY-A —p UP
JOY-CP—P> JOY-CP
JOY-D —P LEFT
JOY-B —> RIGHT
JOY-C —P DOWN
/

VCC3

Figure 11-2: Joystick connecting schematic
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MultiMedia Board for PIC32MX7 have two USB
connectors: USB MINIB and USB HOST.

USB MINIB represents OTG device whichis used for connection
with a PC. This USB connector is used for MCU programming
via bootloader software.

Figure 12-1: Inserting
the USB MINIB cable
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Figure 12-2: MMB for
PIC32MX7 connected with
USB device via USB cable

USB HOST (USB A) connector is used for attaching
another devices to MMB for PIC32MX7 board like
printer, scanner, keyboard etc. Bare in mind that is
necessary to write a program which will control
these devices.

Figure 12-3: Inserting
the USB cable in USB HOST
connector
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PIC32MX795F512

Figure 12-4: USB connectors
connecting schematic

= = ERE
g 8 28|z
8 8 3138 o
ViN_oREG! vees g 3
vecso—e—Y vour § R7
+ o R56 ” 100
E3 1 E4 BS6,
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10uF 10uF R3 \ 2K2 D2 . USB MINI-B
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e~ /LeD L= 00K
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C40 p1 3%0uF 10uF | 10uF
220pF R2 R1 MBRS140T3
K 3K
—

Page 34



13. Indication LEDs

An LED (Light-Emitting Diode) is a highly efficient electronic
source of light. When connecting LEDs, it is necessary to use
a current limiting resistor. A common LED diode voltage is
approximately 2.5V, while the current varies from 1 to 20mA 1o = :
depending on the type of LED. The Multimedia Board uses LEDs \ ;’J\ .1 '

with current I=1mA. S ey

Lo Loz

Figure 13-1: On-board LEDs

There are three LEDs on the Multimedia Board that can be assigned a signal
function. LEDs are connected to the following I/0 microcontroller pins: LDO
-RAO, LD1 - RA1 and LD2 - RDS. The LED marked POWER indicates when
the system is turned on, whereas the diode marked MMC/SD is used to
indicate memory card activity.

PIC32MX795F512L

Figure 13-2: LEDs connecting schematic
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14. RS-232 mod

The development board features the RS-232 module which
communicates with MCU via UART communication.

Figure 14-1: Connecting
RS-232 cable

UART (Universal Asynchronous Receiver/Transmitter)
is one of the most common ways of exchanging data
between a PC and peripheral devices. The RS-232 serial
communication is performed via a 9-pin SUB-D connector and
the microcontroller's UART module.
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R38
100K

U1ARX

U1ATX

PIC32MX795F512L

*| E18

10uF

Figure 14-2: RS-232 module connecting schematic
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15. Ethernet mo

Figure 15-1: Inserting
the Ethernet cable

Figure 15-2: Ethernet cable
connected with board

Due to the Ethernet module, the

development system can access the LAN

network in order to establish communication

with remote devices. The Ethernet module operates

in compliance with the IEEE 802.3/802.3u and
ISO 802-3/IEEE 8021.3 (10BASE-T) standards. The
development system is connected to the LAN network via
a standard RJ45 ethernet connector.
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Figure 15-3: Ethernet module
connecting schematic ‘ PIC32MX795F512L
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16. Accelerometer

L T

L LB SR

r..l..l:'d

Figure 16-1: Accelerometer

The accelerometer is used to measure acceleration, orientation, gravity, etc.
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 SPI interface.



PIC32MX795F512L

\

R19 27
] SCK1

ADXL345

ACL-CS#

Figure 16-2: Accelerometer connection schematic
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~Pin functions - - - ) roo -Pin functions;

+3.3V poweréupplg —VCC3

VCC3 —'+3. Bvcl)ower supply
GND

GND —'Gro
RB9 —!USB-PSW
RB14 —1LCD-CS#
RD3 —1Digital I/0
6_ —1TRCLK — Trace data clock
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display control
lines

1
I
1
1
I
1
1
1
1
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RAS & X
1
I
1
1
1
1
1
1
I
1
1
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Vref+/) \y CfPI— Ré%g >
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round— e ¢ s E : L : -
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Figure 18-1: Pads connecting schematic
Page 43



19. PIC

32MX795F512L Microc

The mikromedia for PIC32 development system comes with the

PIC32MX795F512L microcontroller. This high-performance 32-bit
microcontroller with its integrated modules and in combination with
other on-board modules is ideal for multimedia applications.

ontroller

MIPS Mgk
-80MHz, 1.
- 5 Stage pj

32-bit core
5 DMIPS/MH,
Peline, 32-pit Ay

PIC

-

Key microcontroller features

- 1.56 DMIPS/MHz, 32-bit MIPS M4K Core;
- 512K Flash (plus 12K boot Flash);

- 128K RAM (can execute from RAM);
-851/0 pins;

- SPI, 12C, A/D;

- 16-bit Digital Timers;

- Internal Oscillator 8MHz, 32kHz;

- RTCC etc.

ore
Registers m >
.‘ -Wire
Instruction i Data i Debug
B

¢

us Matnx

Prefetch ¢ ¢
Buffer Cache 6@ w Interry
p

Controllg

Peripheria| Bus

16 ch n
N put
lo"g't Capture
(5)
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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 Mikro€Elektronika 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, EasyAVR Stamp LV18F), LV24-33A, LV32MX, PIC32MX4 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



