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 @
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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
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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

5|

[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 @ mikromedia+ for PIC32MX7¢ @ Two 1x26 male headers
protective box development system and one 2x5 header

mikromedia+ mikromedia+ Q
for PIC32MX7 ~
0 ° e [ mretisirenits -
@ mikromedia+ for PIC32MX7* @ mikromedia+ for PIC32MX7* @ USB cable and microSD card

user's guide schematic
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1. Power Supply

Figure 1-1: Figure 1-2: % Figure 1-3:
USB power supply 2 *Battery power w 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.

Page 6



USB-VBUS

JSB-PSW_
u=RE
U >

Vusb_OUT

02
AT

cs6_|co7_|ces_| ca_| 7o | cia0 | cian

22UF | 22UF | 220F | 1uF ] 100nF] 10nF | 100pF

PMEG3010ER

M1
DMP2160UW

USB MINIB

Vbat IN

Tel vin

33V

§Lm
Cc74 | C75 |76 | c142 | c143 | c144 | C145 POWER

22F | 220F | 22F [ 1uF | 100nF| 10nF | 100pF

R4
la70

ey
LI

E12100F

I

M3
DMP2160UW

M4
DMG3420U

V_INPUT

f ws | Figure 1-4: Power supply schematic

MCP73832

IR62

C80
8K 2.00F

Charging Current approx. 250mA|




2. PIC32MX795F512L microcontroller

The mikromedia+ for PIC32MX7° development board comes

Mip L0
with the 100-pin PIC32MX795F512L microcontroller. This 80?4‘;’4’332 bit core
Z,
high-performance  32-bit microcontroller has integrated tage P'S‘S‘gg'”gg/gmz P , C
it ALU

. o ore
demanding applications.

Registers
Shadow Set gg_’:\ 2-
-~ Instruction i Data i D

oo
Key microcontroller features i i

Bus Matrix

Prefetch ¢
Bu >
M W ’nterrupt GPI
Controller, (85) w

modules, such as 512K of flash and 128K of RAM easily handling m

-wi
b

- Up to 125 DMIPS Operation (80MHz);

- 512K bytes of Flash memory;

- 128K bytes of RAM memory;

- up to 85 I/0 pins;

- 16-bit timers;

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

Perj herlal Bus

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

I_ mikroBoatioader PICI2 S 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
et comene (oMo

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

’CEI krok USE HID v2.1.0.0 |
mikroBootloader - | onaaowna -
hortid % Pca?

Attach UsH HID dewsce or reget if attached. &

Connect n
to MCU i Dlsconnecij
ICU response...
e bl
Choose Browse
HFX file lar HEX

Start Begin
hootloader uploading

: o fikes opered,
L

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

B Cpen =)
GQ.I L o decelcpment () » LED = [ 43 || Secrch 16D — ol
Crgamze v New foider =- 0 e

Hame 5 Date modified Type
‘.‘%In« __ LEDuhex IUAMIZATPM  HEXFle
o Music L
= Pictures
H Videos
) Homegroup
1% Computer
o)
n SYSTEM (D
e Manuals (E)
a development (F)
s trach (G - i 0
Peseme 000 .
f)—f® 20 | [ conce

Figure 3-4: Selecting HEX

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



step 4 - Uploading .HEX file

"

B mikrot USE HID v2100 |l
mikroBootloader mikromedia plus MX7_~
Wait for e
S link L1 PIC32
Connect . Histor W
Disconnect —
to MCU Attach UsE HID dewice or reset if attached. |«
Waiting MCU response...
ch ] Cormer bl
005C roOwWsc Upened: F:YLEDLED hex
HEX file i far HEX. PENG LSRR e
Start Begin
houotloader uploadin -

i F:\LEDWLED. hex

L

Figure 3-5: Begin uploading

@ In order to upload .HEX file click the
Begin uploading button.
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B mikrot USE HID V2100 st
mikroBootloader mikromedia plus MX7 ~
Waitfor | & | Ly =
USH fink L1 il plad
Connect : History
CHECON -
to MCU ‘ﬂ] Afttach USE HID device or reset if attached. | &
Waiting MCU response...
[«
Choose Browsc oI;IeI:ac:F;-:'LtU'L‘;U.FEX
HFX file [ Tar HER Urdoading:
Flach
Flach W
Start
hoolloader -
Boolloading
progress bar NRANNNANNNANNRRRRRND o
: F:LED\LED.hex
L

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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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.

[l
Read wite
verify Blank
Bt Reset
HEX File Options
L Save
Relond HEX

¥ LoadSave CO0E
Load{Save DATA

BOOT

cu nre

yser ID
Clear
-
.Hou.-g-‘-:;.ls o sebection b [18U5_ P s controlled by the US8 module =
LS8 USBID Selection bit SEID pin i controlled by the USE moduie = |E i
Ethernet 1/0 Pin Sebection bit | Ls= fhe dafault Ethemet L0 pins N
Ethernet MIT Enable bit 111 s ensbled =
AN 1/0 Pin Sclection bit | Use the default CAN1/O pins
SRS Select bits | assign Interrupt Pricrity 7 40 & shadow register el hd f
System PLL Output Clock Divider PLL Divide by 256 *
WSB PLL Enabile | Dissble and bypass USS PLL -
USB PLL Inpust Divider | 13x Crvider =
PLL Multiplier | 24x Mutipher -
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Windowed Watchdog Timer Windowed WOT Enabled

Frogram Memaey Se: 512 4
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LS | BOGKS

e

Figure 3-11: Main window of mikroProg Suite™ for PIC° programming software
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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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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 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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8. Touch Screen

The development system features a 4.3"
TFT 480x272 display covered with a
resistive touch panel. Together they
form a functional unit called a touch
screen, Figure 8-1. It enables data to be
entered and displayed at the same time.
The TFT display is capable of showing
graphics in 256K different colors.

Figure 8-1: Touch Screen
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Figure 9-1:
On-board
VS1053
MP3 codec

mikromedia+ for PIC32MX7° features stereo audio codec @ VS1053. This module

enables audio reproduction and sound recording by using @ stereo headphones with
microphone 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). IN and OUT
channels are also provided on side headers.
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Figure 9-2: Audio module connection schematic



Figure 10-1:
p Connecting USB
N cable to MINI-B USB

@ : connector

’ _ PIC32MX795F512L 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

Lz USB connector. For proper insertion of the @ MINI-B USB cable refer to Figure 10-1.
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Note: When the device is working in
USB HOST mode, it must not be
mounted to other USB HOST.

Figure 11-1: Connecting
USB cable to MINI-B USB
connector via USB adapter

PIC32MX795F512L can also be used as USB HOST which enables

microcontroller to establish connection with the target device (eg. USB

keyboard, USB mouse, etc). The board provides necessary power supply to the

target via TPS2041B IC. To connect @ USB HOST cable, it is necessary to use the
appropriate @ MINI-B USB to USB type A adapter. For proper insertion refer to Figure 11-1.
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Accele eter

Figure 12-1: On board ADXL345 accelerometer is used to measure acceleration in three
(@ Accelerometer axis: x, y and z. Most common use is to determine the screen orientation,
e | module but there are many other fields of usage. Communication between

the accelerometer and the microcontroller is performed
through I2C interface. There is an option to select
the alternate accel address with jumper }3.

L/
/

fr® oy |
T it
- -

Figure 12-2:
Jumper 3
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Figure 12-3: Accelerometer connection schematic
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Since multimedia applications are getting increasingly demanding,
it is necessary to provide additional memory space 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).

Figure 13-1:
Flash memory
module
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Figure 13-2: Flash memory module connection schematic
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14. RF Tra SC

_v..

A5839 ®|
1923 antenova |

Figure 14-1: Figure 14-2:
RF transceiver antenna RF transceiver module

mikromedia+ for PIC32MX7® board features RF transceiver chip with 2.4GHz chip antenna. It is suitable for wireless operation
in the world wide ISM frequency band at 2.400 - 2.4835GHz with air data rate up to 2Mbps. RF transceiver module is connected to
the microcontroller via the Serial Peripheral Interface (SPI). This RF transceiver module is widely used for wireless PC peripherals, remote
controllers, VoIP headsets, game controllers, sensors, home and commercial automation, active RFID, toys and many more.
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4232448

Figure 15-1: Ethernet
transceiver module

2 ALLT

QABERAY

The development system features an Ethernet transceiver module ideal for local area networking (LAN). Communication over Ethernet is
based on data packets called frames. Each frame contains source and destination addresses and error-checking data so that damaged data can
be detected and re-transmitted. If you want to establish connection with computer, router or other devices you need to use standard R}-45
connector which is provided on mikromedia+ SHIELD for PIC32MX7°. Communication lines are also provided over side headers.
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16. Buzzer

The board is also equipped with piezo buzzer. It is an electric
component which can be used to create sound when is provided
with electrical signal. This is usually a PWM signal coming

from a microcontroller pin. 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.

* MIKROPRXY

Figure 16-1:
Buzzer module
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17. Other Modules

mikromedia PLUS @ 10:10AM |

) @ @

Accelerometer Paint Tic Tac Toe MP3 Player

5

Temperature Clock/Alarm Slide Show RGB Light

L
o
w
E
o
[
30
=

The board also contains other useful peripherals such as @ PIN photodiode, @ IR receiver, @ RGB led diode and @ analog
temperature sensor. PIN photodiode is a type of photo detector. It has high sensitivity and response speed. It is connected to the
microcontroller analog pin RB8. IR receiver is used in infrared remote control systems. The demodulated output signal obtained from
IR module can be directly decoded by a microcontroller. Many of standard data formats are supported. RGB (Red, Green, Blue) diode
can be used as a light indicator. Each color is driven separately by transistor. The analog temperature sensor converts temperature to
analog voltage. It is directly connected to the microcontroller RB9 analog pin. Temperature measurement range of mikromedia+ for
PIC32MX7°® board is from -20° C to 70° C.
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1 8 . Pa d s B PWM M Interrupt [2C M UART M Analoglines M SPI CAN

5Vpower = 5V — 1. 27. RST — Resetpin
Ref. Ground — R%T? - S 28. 33V — 33Vpwr
[ RBIZ - 2. & & 1 Audioout
Analog lines [~ Egé - g g% k 7 Audioin
3 = 2w
~ GPAO — 9. 3 GPBZ% PWM Lines
C gz — 11 % GPs3
C — 11 e _ 37, GPAG
GPIO [ Gpa3 — 12, —JiejieeaEE=d Wi il 38 cpas GPIO
EE S ) S5
L — 14 _ c )
_ ] E : ' Interrupt Lines
CANInes [ = 12 Iy Sﬁg?i
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ewixC NZ 4L a6 Ree 7 UART2Lines
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ETHRXLC  p Z 57 50. NC

3.3V power — 3.3V — 25.
Ref. Ground — GND — 26.

51. GND — Ref. Ground
52. VDC — 5-12Vinput

Many microcontroller pins are available for further connectivity via two 1x26 rows of connection pads on both
sides of the board. They are designed to match with the mikromedia+ SHIELD for PIC32MX7°
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Figure 18-1: Connecting pads schematic
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mikromedia® Shield &

Lhate (‘ b W(‘I:':HE‘E}E‘ R

Figure 19-1: mikromedia+ SHIELD for PIC32MX7°*

* not provided in the package
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We have also made an extension board
pin-compatible with your mikromedia+
board, which enables you to easily
expand your basic board functionality.
It is called mikromedia+ SHIELD for
PIC32MX7°. The shield contains:

(@@ FTDIUSB-UART chip

@ USB MINI-B connector

@ CAN transceiver

@ Screw terminals

(@@ mikroBUS sockets

@ Power supply screw terminals
@ Side connection pads

@ anos

@ Ethernet connector
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Figure 19-2: mikromedia+ SHIELD for PIC32MX7° schematic



So far, MikroElektronika has released more than 60
mikroBUS™ compatible click Boards™. On average, one
click board is released per week. Our intention is to
enable you to easily expand with as many add-on
boards as possible, so you will be able to easily expand
the functionality of your development board.Each click
board™ comes with a set of working example codes.
Please, check the list of currently available boards on
the following link:

http://www.mikroe.com/click/

Compass click

BUZZ click™ Proximity click™ Compass click™

- WA= - WD - 70

E M95 i
57— wow - e

(R —
T

= (€2200 it

EVE click™

'iﬁ

ccRF click Current click

CCRF click™ USB UART click™ Current click™ Dali click™
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i G

SlaleTelals

etooth2 cilck

FM click™ Bluetooth?2 click™ Thunder click™ USB SPI click™

BarGraph click™ 7seg click™ THERMO click™ Gyro click™ EEPROM click™ LightHz click™ Pressure click™
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22. What's next?

Your journey through each and every feature of mikromedia+ for PIC32MX7® board ends here. You got to know it's modules and organization.
Now you are ready to use it. We are suggesting several steps which are probably the best way to begin with. 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 PIC32° compiler that suits you best on our site: mikroc

http://www.mikroe.com/pic/compilers/

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

PRO for PIC32

Projects

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
GUL. It will automatically create necessary code which is compatible with MikroElektronika compilers. Visual TFT is
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 our site:

o VISUAL IFI
GUI design made easy

http://www.mikroe.com/visualtft/
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Largest Supplier of Electrical and Electronic Components

Click to view similar products for Development Boards & Kits - PIC/DSPIC category:
Click to view products by MikroElektronika manufacturer:

Other Similar products are found below :

S-191 TDGL025 LSD4ANBT-B208000001 DV330021 DM160230 DM 164141 DM164142 DM 164143 DM320010 DM 320105 DM 320106
DM330028 DV161001 DM320008 DM320008-C DM320010-C DM330026 MIKROE-2653 MIKROE-2644 MIKROE-2657 MIKROE-
2647 MIKROE-2654 MIKROE-2648 MIKROE-2788 MIKROE-1907 410-336 SC70EV ECC577448EU ESP32-Audio-Kit AC103011
AC243026 AC323027 ADMO00333 ARDO0906 DM 160228 DM163025-1 DM 163030 DM164127-2 DM164130-3 DM 164136 DM 164137
DM164140 DM180021 DM182026 DM183021 DM240001 DM240001-2 DM240001-3 DM240004 DM240011



https://www.x-on.com.au/category/embedded-solutions/engineering-tools/embedded-development-tools/embedded-processor-development-kits/development-boards-kits-pic-dspic
https://www.x-on.com.au/manufacturer/mikroelektronika
https://www.x-on.com.au/mpn/customcomputerservicesccs/s191
https://www.x-on.com.au/mpn/microchip/tdgl025
https://www.x-on.com.au/mpn/lierda/lsd4nbtb208000001
https://www.x-on.com.au/mpn/microchip/dv330021
https://www.x-on.com.au/mpn/microchip/dm160230
https://www.x-on.com.au/mpn/microchip/dm164141
https://www.x-on.com.au/mpn/microchip/dm164142
https://www.x-on.com.au/mpn/microchip/dm164143
https://www.x-on.com.au/mpn/microchip/dm320010
https://www.x-on.com.au/mpn/microchip/dm320105
https://www.x-on.com.au/mpn/microchip/dm320106
https://www.x-on.com.au/mpn/microchip/dm330028
https://www.x-on.com.au/mpn/microchip/dv161001
https://www.x-on.com.au/mpn/microchip/dm320008
https://www.x-on.com.au/mpn/microchip/dm320008c
https://www.x-on.com.au/mpn/microchip/dm320010c
https://www.x-on.com.au/mpn/microchip/dm330026
https://www.x-on.com.au/mpn/mikroelektronika/mikroe2653
https://www.x-on.com.au/mpn/mikroelektronika/mikroe2644
https://www.x-on.com.au/mpn/mikroelektronika/mikroe2657
https://www.x-on.com.au/mpn/mikroelektronika/mikroe2647
https://www.x-on.com.au/mpn/mikroelektronika/mikroe2647
https://www.x-on.com.au/mpn/mikroelektronika/mikroe2654
https://www.x-on.com.au/mpn/mikroelektronika/mikroe2648
https://www.x-on.com.au/mpn/mikroelektronika/mikroe2788
https://www.x-on.com.au/mpn/mikroelektronika/mikroe1907
https://www.x-on.com.au/mpn/digilent/410336
https://www.x-on.com.au/mpn/microchip/sc70ev
https://www.x-on.com.au/mpn/microchip/ecc577448eu
https://www.x-on.com.au/mpn/ai-thinker/esp32audiokit
https://www.x-on.com.au/mpn/microchip/ac103011
https://www.x-on.com.au/mpn/microchip/ac243026
https://www.x-on.com.au/mpn/microchip/ac323027
https://www.x-on.com.au/mpn/microchip/adm00333
https://www.x-on.com.au/mpn/microchip/ard00906
https://www.x-on.com.au/mpn/microchip/dm160228
https://www.x-on.com.au/mpn/microchip/dm1630251
https://www.x-on.com.au/mpn/microchip/dm163030
https://www.x-on.com.au/mpn/microchip/dm1641272
https://www.x-on.com.au/mpn/microchip/dm1641303
https://www.x-on.com.au/mpn/microchip/dm164136
https://www.x-on.com.au/mpn/microchip/dm164137
https://www.x-on.com.au/mpn/microchip/dm164140
https://www.x-on.com.au/mpn/microchip/dm180021
https://www.x-on.com.au/mpn/microchip/dm182026
https://www.x-on.com.au/mpn/microchip/dm183021
https://www.x-on.com.au/mpn/microchip/dm240001
https://www.x-on.com.au/mpn/microchip/dm2400012
https://www.x-on.com.au/mpn/microchip/dm2400013
https://www.x-on.com.au/mpn/microchip/dm240004
https://www.x-on.com.au/mpn/microchip/dm240011

