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Introduction to mikromedia for dsPIC33°

The mikromedia for dsPIC33® 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 16-bit dsPIC33FJ256GP710A
microcontroller. The mikromedia for dsPIC33
features integrated modules such as stereo MP3
codec, TFT 320x240 touch screen display,
accelerometer, USB connector, audio connector,
MMC/SD card slot, 8 Mbit flash memory, 2x26
connection pads and other. It comes pre-
programmed with UART bootloader, but can also
be programmed with external programmers,
such as mikroProg™ or ICD2/3. Mikromedia is
compact and slim, and perfectly fits in the palm
of the hand, which makes it convenient platform
for mobile devices.

29 (@
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TOUCH SCREEN
ON-BOARD RESISTIVE




Package Contains

PRODUCT DUD

COMPILERS | EXAMPLES | SCHEMATICS | DRIVERS | MANUALS

@ Damage resistant @ mikromedia for dsPIC33® @ DVD with documentation
protective box development system and examples

L SCHEMATICS |
mikromedia-

for dsPIC33¢

(T3MikroEtekronika
@ mikromedia for dsPIC33® @ mikromedia for dsPIC33®
user's guide schematics
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Key Features ¢ e

@ Connection Pads

@® TFT 320%240 display

@ USB MINI-B connector

@ CHARGE indication LED

@ LI-Polymer battery connector

@ 3.5mm headphone connector @
@ Power supply regulator

@ F10I chip

@ Serial Flash memory

@ RreseT button

0 VS1053 Stereo mp3 coder/decoder

@ dsPIC33F)256GP710A microcontroller @
@ Accelerometer

@ Crystal oscillator

@ Power indication LED

@ microSD Card Slot

@ ICD2/3 connector

@ mikroProg connector




System Specification

)
H power supply
l 5V Via USB cable (5V DC)

I ) power consumption
77 mA with erased MCU
CONSUMPTION (when on-board modules are inactive)

)

board dimensions
2 81.2 x 60.5cm (3.19 x 2.38 inch)

———/
weight
~50g(0.11 Ibs)




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 of the board. Power
LED (GREEN) will indicate the presence of
power supply.

* Figure 1-1: Connecting
USB power supply

p
Battery power supply

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 HiGe s,
over USB connection. LED diode (RED) will indicate S2 st
battery charging. Led is off when battery is full. Charging
current is ~250mA and charging voltage is 4.2V DC.

\_ Figure 1-2: Connecting Li-Polymer battery
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2. dsPIC33F]256GP710A microcontroller

The mikromedia for dsPIC33® development system comes with
the dsPIC33F)256GP710A microcontroller. This high-performance

16-bit microcontroller with its integrated modules and in combination nnhly i
with other on-board modules is ideal for multimedia applications. 43;‘321!"??5 16-bit Core
al for '’

-MCU + psp Resources

- . 40-bit il psp
Key microcontroller features Accumulator | engine Emm! 2
-wire
Instructi
- Up to 40 MIPS Operation; e i Data c’{,’};;g;,g*

- 16-bit architecture; Data/Memory Bus
- 256KB of program memory;

- 30.720 Bytes of RAM memory;

-85 1/0 pins;

- Internal Oscillator 7.37 MHz, 512kHz;

- nanoWatt features: Fast Wake/Fast Control;
- 2-UART, 2-SPI, 2-12C, 2-CAN;

- DAC, ADC, etc.

|

lnput Output
Capture Compare T.'LS bit
imers
A
ﬂ ﬁ Control 10/12 -bit] Analog
_ Comparator
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3. Programming the microcontroller

The microcontroller can be programmed in three ways:

@) Over UART bootloader
@ Using mikroProg™ external programmer

@ Using ICD2/3 external programmer
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Programming with mikroBootloader

You can program the microcontroller with bootloader which is

pre-programmed into the device by default. To transfer .HEX file File View Help

from a PC to MCU you need bootloader software (ds30 Loader) i Wiite € Abort

which can be downloaded from: Basic
Hexdile: | - E]
Dovice: | | -]
Baud rate: 9600 ~ Pot: Communications Por +

After software is downloaded unzip it to desired location and White: program E]

start ds30 Loader software. ¥z Bepco

P mikremmb_dspic33_boetloader - - -
4 = ;:‘E”ER 2P archive E:g::g g::gleug;tTﬂt;?’.?]el_.é.:ggrgz:gzsznﬁﬁound 1 port

Loading settings...ok

4 ) l mikroMME for dsPIC33 Bootloader
il Filefolder

D .‘- firmware
1 File folder Copyright © 08-11, Mikael Gustafsson 141 ::
4 '.-1| application Figure 3-1: ds30 Loader open-source software
File folder
, , ® i
0 Lomder GUI Connect mikromedia for dsPIC33® with a PC before
@ f?f;&”e’ GUI starting ds30 Loader software
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Identifying device COM port step 1 - Choosing COM port

=4 Device Manager EI a5! ds30 Loader EI@
File Action View Help FE  Bm [E
T v * Write Abort
e dm » e
[ --B Mice and other pointing devices -
& B Monitors Hexfile: ™
pl_?‘ Network adapters Device: | | -
41" Ports (COM & LPT) Baudrete: 9600+ Pt
. /T Communications Port (CONI1) ey
Y5 Printer Port (LPTI) . [C] white program USB Serial Part (CON_S) @
T USE Serial Port (COMS) [C] wite Eeprom
B 2} Processors

m

o Sound, video and game controllers Loading device database... 492 devices found
b & i g g Loading port plugin ds30LoaderPortSeral dil: found 2 ports
> {8 System devices Loading settings...ok

I - E Universal Serial Bus controllers

Copyright © 08-11, Mikael Gustafsson 141 ::

Figure 3-2: Identifying COM port

Figure 3-3: Selecting COM port

NOTE In Device Manager you can see which COM port is @ From drop down list select USB COM port which is used for
assigned to mikromedia (in this case COM5) communication with a PC (in this case COM5)




a5 ds30 Loader a5 ds30 Loader
File View Help File View Help
» Write 03 Abort ¥ Write 3 Abort
Basic Basic
Hexcfile: | = Hesxfile: =
Device: ‘ 'i [ - Device:  [dsPIC33F = |Wm v]
Baud rate: 3SR AL Pot:  USB Seral Port €O+ 101 Baudrate: 9600 | |anpan ‘
PIC12F 16GS402
[ Write p PIC16F D [C] Write program 16GS404 []
___PIC18F ) 16G5502
[ ite Epicrgry [ wite Eeprom 16GS504
PIC24F 16MC304
——————PIC24FJ e 256GP506 =
Loading devici PIC24HJ devices found Loading device database... 432 d 256GP506A
Loading port p PIC32MX PortSerial di: found 2 ports Loading port plugin ds30LoaderP 256GP510
Loading settings_ ok Loading settings...ok 2REGP510A
256GF710 PuL @
256MC510
256MC510A
256MC710 =
256MC710A
5 : = z 32GP202
Copyright € 08-11, Mikael Gustafsson 141 .: Copyright © 08-11, Mikael Gust 35;po04 ll i
32GP302
. . . . ' 32GP304
Figure 3-4: Selecting MCU family Figure 3-5: Selecting %ﬁﬁ
MCU chip 32GS608
@@ From drop down list select MCU family (dsPIC33F]) @ From drop down list select MCU chip (256GP710A)
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step 4 - Browse for .HEX file

File View Help
¥ Write 09 Abort

Basic

a2 ds30 Loader

Heaxfile: s E]
Device: [dsPIC33R_~| [256GF710A -]
Baud rate: 5600 » Pot: USB Serial Port (CO «
[ Write program E
[ write Eeprom

Loading device database... 452 devices found
Loading port plugin ds30LoaderPort Serial dll: found 2 ports
Loading settings...ok

Copyright © 08-11, Mikael Gustafsson

Figure 3-6: Browse for .HEX file

@ Click on Browse button and from pop-up window (figure 3-7)
select .HEX file which will be uploaded to MCU memory

= Checsehenie =

6\_). b 4 mikroMMB for dsPIC33 examples - . b Caleulstor - by

Ciganize »  Pirw foider =+ W @
- MName
& Libuanes

< Caleulstor hex
¥ Documents

o Music
= Pictures
B viteen

% Computer
e Loca ik ()

e Loead Dk (0]
S — @
s LocH Disk (1)
(a Locad Dink (K)

(cn Local Dk (K}

File name: = |Hexfie -

Figure 3-7: Pop-up window for .HEX file choosing

@) select desired HEX file

@® Folderlist

@ Click on Open button



step 5 - Set Baud rate

a2 ds30 Loader
File View Help

* Write Abort

Basic

(=)D ]

Hexfile:  E:\mikrommb_dspic33_mikroc\mikroMM E]

Device: [dsPIC33F) | [256GP710A

a

@' ®7] Wite program

Wiite Eeprom

Baud rate: 256000 iv Port:  USB Serial Port (CO

(-]

Parsing hexdile....
File timestamp: 28/12/2010 15:46:20
Validating hexfile...ok
Hexfile successfully parsed

18433 program words found in 250 rows
0 Eeprom words found
8 corfig words found

Copyright © 08-11, Mikael Gustafsson

141

Figure 3-8: Seting baud rate

@ From drop down list set baud rate value to 256000

@ Check Write program check box

step 6 - Uploading .HEX file

o5 ds30 Loader
File View Help
* Write Abort

Basic

=R =)

Hexfile:  E:\mikrommb_dspic33_mikroc\mikraMM E]

Device: [dsPIC33F) | [256GP710A

|

Write program
Write Eeprom

Baud rate: 256000 » Port:  USE Seral Port {CO

-]

Parsing hexdile. ..
File timestamp: 28/12/2010 15:46:20
Validating hexfile...ok
Hexfile successfully parsed

18433 program words found in 250 rows
0 Eeprom words found
8 config words found

Copyright © 08-11, Mikael Gustafsson

141

Figure 3-9: Write program

@ First RESET mikromedia and then, within 5s click on

Write button




NOTE

a2 4520 Loader =
File View Help
[ @ o
Basic
Hezxcdile E:\mikrommb_dspic33_mikroc\mikro MM
Device:  |dsPIC33R 256GP7T10A
Baud rate: | 256000 Port:  |USB Serial Port (CO
Write program
Wiite Eeprom
Initiating write... Ea
Searching forbl . |
Found dsPIC33FJ256GP710A fw ver. 2.0.1
Waiting for bootloader to be ready.. ok
Writing flash...
Copyright © 08-11, Mikael Gustafsson 141

If you accidently erase bootloader program from MCU memory it is possible to load it again with external programer.
mikromedia for dsPIC33® bootloader firmware.hex file is located in Firmware subfolder, Page 12.

a5l ds30 Loader
File View Help
* Write Abort

Basic

[F=5 EOR =5

Hexfile:  E:\mikrommb_dspic33_mikroc\mikraMM E]

Device: [dsPIC33F) | [256GP710A

7]

Write program
Write Eeprom

Baud rate: 256000 ~ Port: USE Seral Port {CO -

(]

Initiating write. ..
Searching for bl .
Found dsPIC33FJ256GP710A fw ver. 2.0.1
Waiting for bootloader to be ready..ok
Writing flash. .ok
Wiite finished

T 5B / Fx 346 bytes / 6.4s|

Copyright © 08-11, Mikael Gustafsson

Figure 3-10: Program uploading

@ Progress bar indicates .HEX file upload process

141

Figure 3-11: Uploading is finished

@ After uploading is finished you will get notice in

ds30 Loader history window




Programming with mikroProg™
e microcontroller can be programmed with mikroProg™ 1’
p ro gra m m e r -pr:]ogrammertanltlj mikrobPrzg iuite"“ (:o Ptlr;® s:ftvi:areg.The £ P e

mikroProg™ programmer is connected to the development
system via the CN6 connector, Figure 3-12.

mikroProg™ is a

fast USB 2.0 programmer

: 2, with mikrolCD™ hardware

= In-Circuit Debugger. Smart engineering

allows mikroProg™ to support PIC10®,

PIC12®, PIC16®, PIC18®, dsPIC30/33®, PIC24® and

= PIC32® devices in a single programmer. It supports over

Figure 3-12: . 570 microcontrollers from Microchip®. Outstanding performance,
Connecting mikroProg™ to mikromedia™ easy operation and elegant design are it's key features.
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mikroProg Suite™ for PIC® Software

©e

mikroProg™  programmer  requires
special programming software called
mikroProg Suite™ for PIC® This
software is used for programming
of ALL Microchip® microcontroller
families, including PIC10®, PIC12®,
PIC16®, PIC18®, dsPIC30/33®, PIC24®
and PIC32®. Software has intuitive
interface and SingleClick™ programming
technology. Just by downloading the
latest version of mikroProg Suite™
your programmer is ready to program
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.

o rikoPog S

Fle

|
ey Family

1 Fle Options

Load save |

A

¥ Load/Save CODE
¥ LosdfSave DATA
cane

DATA | ki dc ‘

Options

Progress:
[

E File:
b

0%

@ e Minimize

Configrabon Bits

4xPLL Enable bit

conrie.

sroun Out Voltage
grown Out Detect
power Up Timer

MCLR Enable Bit
(P2 B Qutput MUX bit
TICHX

ME Tabner fact Chavklin
1D Locations

P | e ] [FE] [ ] P

Program Memary Size: 32 KB

DATA Size: 256 Bytes

osctator [E
w,,,u:dcinﬂh'““ Lid-

Fail-safe CLK Monitor {E22
i, | £t switch over. [

Watchdog Postscale | 1:327
watchdog Timer |}

LR Enabled, RE3Disebled
pBEonRD2
?SC)GISGLRCE e

—

FF ] [FF | [P FF s

Device Status: Idle
Address: Oh

[;]MikroElektronika
(5.4 DEVELOPMENTTOOLS | COMPILERS | BOOKS

ealing & simple

Code Protect
Data EEPROM
Code 00000-007°F
1FFF
Code 008000
Code 02000-03FFF
Code 04000-05FFF
Code 06000-07FFF

Table write Protect
Configuration Bits
Dpata EEPROM

Code 00000-007FF

Code 00800-0 IFFF
Code 02000-03FFF
Code 04000-05FFF
Code 06000-07FFF

Table Read Protect
F Code 00000-007FF

Type
Revision

w

Figure 3-13: Main Window of mikroProg Suite™ for PIC® programming software




The microcontroller can be also programmed with ICD2®
or ICD3® programmer. These programmers connects
with mikromedia board via ICD2 CONNECTOR BOARD.

Figure 3-15:
Connecting ICD2®
or ICD3® programmer

In order to enable the ICD2® and ICD3® programmers to be connected to the

development system, it is necessary to provide the appropriate connector such as the

ICD2 CONNECTOR BOARD. This connector should be first soldered on the CN5 connector.
Then you should plug the ICD2® or ICD3® programmer into it, Figure 3-14.

Figure 3-14:
Placing ICD2®
connector
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MCLR#

dsPIC33FJ256GP710A

T0uF
N
VCE33  cng
PGCtL <
vees.3 PGD1
MCLRZ
ct
v
S0SCO 22F
SOSCL X3 [ 32.768KHz
ko
LKL

PGCL

Figure 3-16:ICD2 / ICD3 & mikroProg™ programmer connection schematics

10uF| 100nF| 100nF

decoupling capacitors




4. Reset Buttons

Board is equipped with two reset buttons. Firstis located at the back side of the B P
board (Figure 4-1), and second one is at the top of the front side (Figure 4-2).
If you want to reset the circuit, press either of two buttons. It will generate 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).

Figure 4-1: Reset button located at the backside of the board Figure 4-2: Frontal reset button
Page 22
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Figure 4-3: Reset circuit schematics



o

5. Crystal oscillato

Board is equipped with 8MHz crystal
oscillator (X1) circuit that provides external
clock to the microcontroller OSC 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. Board also contains 32.768kHz Crystal oscillator
(X3) which provides external clock for internal RTCC module.

:‘oa-“ <.

=)

vee33

al‘—"l-

220F

o
o
e
=
=
e
'
3
S5
o [
il
o
3
=
o
T
30
o
=
d 7
2
<

S|

I

—3. X3 [ 32.768KHz 4
::% e (= .
= ~ i Figure 5-1: | Brmf
= 5~ . 3 veeas veens veea e, X
= - @ YO v Y e v Crystal oscillator
o 5~ ,—l—"—ﬂl s | sl gl @
ﬁ 1] axo 29F mimnnr meunr 1000F, module (Xl)
= dsPIC33FJ256GP710A o e 1 L L L L
T 1 Ci—-{h = = ! = T. =
—é ’: o decoupling capacitors
To 7
-2 5
2L — N -
= = : — =
s = Figure 5-2: 1 &

Crystal oscillator schematics
EhNil

3 1 D N

1 )|

W] The use of crystal in all other schematics is implied even if it is purposely
VREFLS left out, because of the schematics clarity.
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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 A A
use Serial Peripheral Interface (SPI) for communication with the

microcontroller.

microSD Card Slot module connection schematics

e
o
( ) VCC:3.3 VCC3.3 VCC3.3 VCC:3.3 VCC3.3
g .MIW manImeﬂ;
S | ouetog comeon
g -
1 s 25
p— g xz:nu:.smz
= - c30
= o i
= - o vegame veeas
[Nsoscs _rs—7 | TTo- : I L
Niozaer > 22 e
RSSO yerw N o 1oL
socse — q ot
- - = =
< o 2
T 7~ vecme
=z i Ru[RIO[ o VEGHHC
:E > k Lok Lo
- = SD-CS#
28 MOS12-RGB
] 88zEEg583 =
] ol | ed oo i o <] ol o] o el i o] ] e ol Lo ROk " SCK
L) IR LN N NN (NN} MISO2-RG7.
Ul L ol -
il ] : 1
= VREF-1.8 ‘a’ R 1 1
\ Figure 6-2: = =

Figure 6-3:
Inserting microSD card




7. Touch Screen

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
datain 262.144 different colors.

o

O 2geeceense

2920282922808 82%¢

Figure 7-1:
Touch Screen



Figure 7-2: Touch Screen connection schematics
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S
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Figure 8-1;
On-board VS1053
MP3 codec

Figure 8-2:
Inserting 3.5mm

The mikromedia for dsPIC33 features stereo audio codec VS1053. This module
headphones jack

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).
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Figure 8-3: Audio module connection schematics
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Mikromedia contains USB MINI-B connector
which is positioned next to the battery
connector. FT232RL USB-UART IC enables
you to implement UART serial communication
functionality via USB  cable, since
dsPIC33F)256GP710A does not support
USB protocol.

Figure 9-1:
Connecting USB
cable to programming
connector

WIIE8 Before connecting the board, make sure that you have FTDI drivers installed on
your computer. Tx/Rx LED flashes when USB and controller communicate.
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Figure 9-2: USB module connection schematics
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10. Accelerometer

On board ADXL345 accelerometer is used to
measure acceleration in three axis: x, y and z. The

program loaded into the microcontroller. Communication
between the accelerometer and the microcontroller is performed”
via the 12C interface.
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Figure 10-1:
Accelerometer
module
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You can set the accelerometer
address to 0 or 1 by re-soldering the
SMD jumper (zero-ohmresistor) to the
appropriate position. Jumper is placed
in address 1 position by default.
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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, g z
such as Battery Boost shield, Gaming, PROTO shield and others.
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15. mik edia accessories

We have prepared a set of
extension boards pin-compatible
with your mikromedia, which
enable you to easily expand
your board basic functionality.
We call them mikromedia
shields. But we also offer other
accessories, such as Li-polymer
battery, stacking headers, wire
jumpers and more.

@ PrOTO shield

T1-21010135

ftE_uug001
YOLOTT T9FPEL3 |

WAL E

=

@ Gaming shield @ Li-Polimer battery @ Wire Jumpers @ Stacking headers
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What's next?

You have now completed the journey through each and every feature of mikromedia for dsPIC33 board. You got to know it's 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. We
invite you to join the users of mikromedia™ brand. You will find very useful projects and tutorials and can get help from a large ecosystem of
users. Welcome!

Compiler

You still don't have an appropriate compiler? Locate dsPIC® compiler that suits you best on mikroc
the Product DVD provided with the package:

DVD://download/eng/software/compilers/

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

PRO for dsPIC

L/ WIDUAL 1T PrOJeCtS
GUI design made easy H
\\J/ Pl once you have chosen your compiler, and since you already got the board, you are ready to start writing your first
[, = projects. Visual TFT software for rapid development of graphical user interfaces enables you to quickly create your
\wj GUL. It will automatically create necessary code which is compatible with mikroElektronika compilers. Visual TFT is
s rich with examples, which are an excellent starting point for your future projects. Just load the example, read well

commented code, and see how it works on hardware. Visual TFT is also available on the Product DVD.
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