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Introduction to mikromedia for PIC32°

The mikromedia for PIC32° 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 PIC32MX460F512L
microcontroller. The mikromedia for PIC32° 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 USB
HID 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.
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Package contains

dbssissisiseisn

@ Damage resistant protective box @ mikromedia for dsPIC33® development system

. " N
mikromedia" |
forPIC32* i
| e ey . | //
[Jmiosiekontta ©0e k 27 N - g
L ’ -
@ User's guide, schematic and pinout @ USB cable, two 1x26, one 1x6 and one 1x5 male headers
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@ Connection Pads

@® TFT 320x240 display

@ USB MINI-B connector

@ CHARGE indication LED

@ LI-Polymer battery connector 01
@ 3.5mm headphone connector

@ Power supply regulator

@ Serial Flash memory

@@ ReSET button

@ VS1053 Stereo mp3 coder/decoder

0 PIC32MX460F512L microcontroller

@ Accelerometer 02
@ Crystal oscillator

@ Power indication LED

@ microSD Card Slot

@ ICD2/3 connector

@ mikroProg connector




System specification

T (T T
3'5.,; &
@H power supply
5V Via USB cable (5V DC)
O power consumption
58 mA with erased MCU (when on-board modules are inactive)
CONSUMPTION

board dimensions
81.2 x 60.5 mm (3.19 x 2.38 inch)
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HWREV. 1.10

weight
~50g (0.11Ibs)

nmdfl
RG14
RG6-SCK
RG7-SDI L

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.
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forPIC32 ¢
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fwle 7 @]

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.




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.

Figure 1-1:
Connecting USB
power supply

>

e .
Battery power Supply Figure 1-2: Connecting

Li-Polymer battery
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
over USB connection. LED diode (RED) will indicate ERRC I
when battery is charging. Charging current is ~250mA
and charging voltage is 4.2V DC.

MLPE74361
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4 ] R44  POWER N E4
3K9
MCP73832 10uF

Charging Current approx. 250mA  —

Figure 1-3: Power supply schematics



2. PIC32MX460F512L microcontroller

The mikromedia for PIC32® development system comes with the

MIPS M4k 32-bijt core

PIC32MX460F512L microcontroller. This high-performance 32-bit -80MHz, 1 & DMIpe
microcontroller with its integrated modules and in combination with 5 Stage Pipeling, 32’\7&2 AL P '
other on-board modules is ideal for multimedia applications.

" ] Instruction i o
Key microcontroller features . i

B :
- 1.56 DMIPS/MHz, 32-bit MIPS M4K Core; > Matrix

- 512K Flash (plus 12K boot Flash);
- 32K RAM (can execute from RAM);
-85 1/0 pins; Peripherial Bys
-SPI, 12C, A/D; /
- 16-bit, 32-bit Digital Timers;

- Internal Oscillator 8MHz, 32kHz;
- RTCC etc.

-
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Figure 3-1:
PIC32MX460F512L

microcontroller

The microcontroller can be programmed in three ways:

@ Over USB HID mikroBootloader

@ 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 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/2153/

mikrobootloader_usb _hid STM32F407VGT6.zip

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

e, mikrobootloader_pic32_v200
R \inRAR archive

‘ 619 KB

I ‘ I mikroBootloader PIC32 USB HID

{ll Filefolder

Firmware
{ File folder

v, pic32mxd60f5121_beotloader_firmw
are.hex

HEX File

Software - Windows
|
| File folder

mikroBootloader USB HID v2.00
@ Bootloader tool for mikroElektron...

mikroElektronika

step 1 - Connecting mikromedia

-
B mikroElektronika US8 HID Bootioader v2.3.0.0 = L=
Wait for
USE link %
Connect
Cannect
Ra ERCIR Attach USB HID device or reset if attached.
|
Choose Browse
HEX file for HEX
Start Beagin
bootloader uploading L8

: No files opened.

Figure 3-2: 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

==k

(B mikroElektronika USB HID Bootloader v2.3.0.0

mikroBootioader misoneds

Wait for s

USB fink & i £ -

Cennect b Disconnect | okl i _ B
Attach USB HID device or resetif attached. |

to MCU | Wmiselohes el i

eset device to reenter bootloader mode.
aiting MCU response ...
Choose Browse Jonnected.

HEX file far HEX

Start Begin
bootloader uploading U

+ Mo files opened.

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

which will be uploaded to MCU memory.

step 3 - Selecting .HEX file

=]

B open
« [ 4| [ Search Project o]

@Q-\. » Computer » OS(C) b Project
- 0 @

Organize *  New folder

W Favorites = Name Date modified Type
B Desktop ﬂ [ ] pic32mxa605121_bootloafler firmware_v... 11/22/20127:31 PM  HEX File

18 Downloads

% Recent Places

' Libraries
| Documents
& Music
[ Pictures
BE videos
-4

M Comonter

Figure 3-4: Selecting HEX

@ Select .HEX file using open dialog window.
@ Click the Open button.




step 4 - Uploading .HEX file

CE mikroElektronika USB HID Bootloader v2.3.0.0 =L
mikroBootloader misoneds
Wait for =
USB fink & Lt
:_‘or’:lr::tla_lct Disconnect — 1 — — —
o Attach USB HID device or reset if attached.

Reset device to reenter bootioader mode.
Waiting MCU response...

Choose | Browse ! Coriioctod:

HEX files .for HEX Opened: C:\Project
\pic32mx460f512]_bootoader_firmware_v1
30.8ex

Start Begin

bootloader uploading 5

: C:\Projectipic32mx460f512|_bootloader_firmware v 130.hex

Figure 3-5: Begin uploading

@ To start .HEX file bootloading click the
Begin uploading button.
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Start T Stop | Flash Wiite. ..

bootloader E._L_'J;‘JP_E,E‘_"_‘E___E

CE mikroElektronika USB HID Bootloader v2.3.0.0 =
mikroBootloader misoneds

Wait for P

USB fink & Lt

Connect . C v

Bisconnest

to MCU E Waiting MCU response. .. o
Connected.
Opened: C:\Project —

Choose \pic32m460£5121_bootoader_firmware_v1

HEX file or 30.hex
Uploading: £
Flash E

(ANINIRNRNAN RN

: C:\Projectipic32mx460f512|_bootloader_firmware v

Figure 3-6: Progress bar

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




step 5 - Finish upload

) mikroElektronika USB HID Boatioader v2.2.0.0 =lE] % ]
mikroBootloader risoneds
Wait for
USE fink & Ae
Success
Connect
to MCU .
Restarting MCU...
Elg)o(ofsiﬁa Uploading pregram completed successfully,
Start () Show details
bootloade: e
: C:\Project\pic32mx460f512|_bootloader_firmware_v 130.hex

Figure 3-7: Restarting MCU

@ Click OK button after the uploading process is finished

@ Press Reset button on mikromedia board and wait
for 5 seconds. Your program will run automatically

%) mikroElektronika USB HID Bootloader v2.3.0.0 ==

mikroBootloader miconeda

Wait for Q

3
USB fink —
Connect
Cannect
to MCU Uploading: ~
Flash Erase...
Flash Write. ..
Choose Browse Boot Erase...
HEX file for HEX Boot Write... =
Completed successfully. -
Disconnected. 3
Start Begin Reset...
bootloader uploading -

: C:\Projectlpic32mx460f512_bootoader_firmware_w130.hex

Figure 3-8: mikroBootloader ready for next job




The microcontroller can be programmed with mikroProg™ programmer and mikroProg Suite™ for PIC® software.
The mikroProg™ programmer is connected to the development system via the CN6 connector, Figure 3-9. Z7

Figure 3-9:
Connecting mikroProg™ to mikromedia™

mikroProg™ is a fast USB 2.0
programmer 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 570
microcontrollers from Microchip®.
Outstanding performance, easy
operation and elegant design are
it's key features.



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.

@ mikoProg Su
Fle UsB Info Minimize
U Ferniy

PIC3MK

| Read

| verfy

Erase

HEX File Options

Load )

it for PIC [v2291 BY ikroElektronika

ey |
oot o] |

Write

Blank

Reset

Save

¥ Load/Save CODE
¥ Load/Save DATA

CODE

0%

HEX Filey

Lﬁ_J BOOT
| Options
Progress:

vserl [FFFF -

system PLL Output Clock Divider IPEEE'MEWESE_ ——
USB PLL Enable |Diszble and bypass USBPLL

conFic

USB PLL Input Divider | 12x Divider
PLL Multiplier | 24xMultpler
PLL Input Divider IZxIM_

Weu e |

Watchdog Timer Enable W.E-nabtgd
Windowed Watchdog Timer |Standard WOT Selectad
Watchdog Timer Postscaler | 1:1048576

Cli switching and Monitor Selection | FSCM and Clock Switching are disabled
Peripheral Bus Clock Divisor PEICLK_\SS\'SCLKdiVS

CLKO Enable | CLKO cutput signal active on mteECO QT T

Primary Oscillator Configuration Dissbed

Intemal/Extemal Switch Over Enabed

Secnndans Nerillatar | Fraiod

Device Status: Idle
Address; Oh Type

F]MikroElektronika

LOPMENT T0OLS | COMPILERS § BOOKS

Trakieg gl

Figure 3-10: Main window of mikroProg Suite™ for PIC® programming software




The microcontroller can
be also programmed
with 1ICD2° or ICD3°
programmer. These
programmers connects
with mikromedia board
via ICD2 CONNECTOR
BOARD.

Figure 3-12:
Connecting ICD2°
or ICD3® programmer

In order to enable the ICD2° and ICD3° programmers to be connected to the mikromedia board, 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 3-11.



— ||. Vee33

RG6/SCK2
RG7/SDI2

= ™ PIC32MX460F512L

RGY Vi NS
VSS MCLR#
. VDD
RAO/TMS O
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Figure 3-13: mikroProg™ & ICD2 / ICD3 programmer connection schematic
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4. Reset button

Board is equipped with 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 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 back side of
the board, Figure 4-1.

Figure 4-1: Location of additional reset button Figure 4-2: Frontal reset button



RG6/SCK2
RG7/SDI2
RG8/SDO2

wae PIC32MX460F512L

Vss

VDD
RAO/TMS
REB/INTL
RE9/INT2
RB5

RB4

RB3

RB2

RB1

c31] 22pF

S
I

o1y }"I-
g
£

veg33
SOSCO
SOSCI
1.2
X1 =
=

ako T
CLKI

Figure 4-3: Reset circuit schematic
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5. Crystal oscillator

= 10 Figure 5-1:
AR N] 7 )
(AL I o r';c, External crystal

jg(f.v' _S\\ 8[:_ oscillator (X1)

\ o = a‘
v (a3 Shen=)

=

el g

. al ~
2
e 3

R

Board is equipped with 8MHz crystal oscillator
(X1) circuit that provides external clock waveform

to the microcontroller CLKO and CLKI 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.

NOTE | The use of crystal in all other schematics is implied even if it is purposely left out because of the schematics clarity.

Page 22



¢
m}'lll
¢

505C0 T z
S0SCI 30| 22pF

c2 | 22pF
RC4 67 ==
®
i? Bl RG6/SCK2 5 X1 1= >—|||-
. RG7/SDI2 N
15 e 5 gti? 1] 20
RS icc . PIC32MX460F512L o
. RGY !
. \SS
17 59 VCC33 VCC3.3 VCC33
I SDA2/RA3 L -'l'_ -'l'_ -'l'_
BN RES/INT1 SCL2/RA2 H
eaBm REO/INT2 D+/RG2 I 27 < e
== RBS D-/RG3 By 100nF| 100nF|  100nF
. RB4 VUSB =
VBUS I

B RB3
. RB2
=N RB1
BN RB0

53

U1TX/RF I
U1RX/RF2 H,
RF3 5

Bl RA10/VREF+

BN RB6
=N RB7
. RAQ

10uF 100nF 100nF

27
28
29
30

Figure 5-2: Crystal oscillator schematic

Page 23



6. microSD card slot

Figure 6-1:
microSD card slot

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 use Serial Peripheral Interface (SPI) for communication with the microcontroller.



Vca
E9 OuF
i

"I VeC33 N
VCC:3.3 VCG33 VeC3.3
l €31] 22pF
o
I | (4 sl s
3] .
2 l 100nF|  100nF[  100nF
s0sco_A\ T &
S0SCL 30| 22pF 1 _L
VGC:3.3 VCC33 VL33
J_ €2 | 220F ESI cs c6
R =T
[\ sck2-RG6 e a2 |I- 10uF| 100nF|  100nF
I\ MIS02-RG7 &
oS R RG7/SDI2 o —
BGB/5002 K c1 | 22pF = = =
spcse war  PIC32MX460F512L ’
Nt RGY
vss
VDD VCCMMC vee3.3
RAO/TMS SDA2/RA3 Fp1
RES/INTL SCL2/RA2
RE9/INT2 D+/RG2 FERRITE
RBS D-/RG3 E6_10uF
RB4 VUSB 4 |I-
RB3 VBUS
RB2 ULTX/RF8 €38 4 100nF
RBL —I I
RF3 VCGMMC
CN4 MMC CARD MICRO
ritphRrioph R9
10k|_10k|_] 104
SD-CS#
MOSI2-RGB
#]
8 SCK2-RG6
3
\ MISO2-RG7 R16
SD-CD# z

Figure 6-2: microSD Card Slot module connection schematic
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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 graphics in 262.144 different colors.

Figure 7-1:
Touch Screen

USB DEVICE

n




Veay

VCG:SYS VCC3.3

TFT1
L LED-K
2 LED-A1
3 LED-A2
< LED-A3
> LED-A4
— Mo
L M3
—2 M2
LCD-RST. o il
- 1% RESET
b VSYNC
12 HSYNC
$—=—  DOTCL K
PMD1S s 3517
PMD14 1 DB16
PMD13 17 DB15
PMD12 18 DB14
PMD11 19 DB13
1
brips I3 D012
PMD8 2 Bei0
VCC3.3 VCC:3.3 23 ppo
PMD7. 4
RAO/TMS J B8
RES/INT1 VCC33 VCC33 veg3s R4 R25 TS = w7
RE9/INT2 10K 10K o 2 DB6
::Ej E8 c5 C6 LCD-RST, PMD: ggz
RB3 10uF | 100nF|  100nF L-Cst mﬁ DbB3
RB2 o DB2
RB1 L L _L DB1
RBO = = = DBO
SDO
VCe3.3 [\ PMRD :I[))I
[N\ PMWR WRID/E
1 Ra1 [\LCD-RS ‘IAJ’/%(I;ICCL))
300K LCD-CS# s
18nF T
= o N VDDI
E olg 232l ¢ val
3 49 o93d 4 &
g g9 g8 g GND
\ [\LD-XR X+(R)
CD-YD
XL Y+(D)
oYU X-(L)
Y-(U)
MI0283QT-9A

Figure 7-2: Touch Screen connection schematic
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Figure 8-1:
On-board VS1053
MP3 codec

4

'l:uuuuluo.
LLEEREREEELES

The mikromedia for PIC32" features stereo audio codec VS1053. This module 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).



Vezy

E9 —10uF
T

Nsce-res
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MP3-DRE

veg33

R19
10K
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MP3-DREQ /]
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10K
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Figure 8-3: Audio module connection schematic
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Figure 9-1:
Connecting USB
cable to MINI-B USB
connector

PIC32MX460F512L microcontroller has integrated USB module, which enables you
to implement USB communication functionality to your mikromedia board. Connection with
target USB host is done over MINI-B USB connector which is positioned next to the battery connector.



VeC3.3

BN RG6/SCK2
== RG7/SDI2
mm RG8/SDO2

BN MCLR
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. \/SS
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Figure 9-2: USB module connection schematic
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10. Accelerometer

Figure 10-1:
Accelerometer
module

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

and z. The accelerometer function is defined by
the user in the program loaded into the microcontroller.
Communication between the accelerometer and the
microcontroller is performed via the I?C 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.




V3.3

BN RG6/SCK2

== RG7/SDI2

== RG8/SDO2
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33 32
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Figure 10-2: Accelerometer connection schematic
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11. Flash

Figure 11-1:
Flash memory module

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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Figure 11-2: Flash memory module connection schematic



12. Pads

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. b

l

Note: pin RA10 can be used either as an /0 or as VREF1.8.
(to switch between those, solder jumper |2 in
appropriate position).
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Figure 12-1: Connection pads schematic
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15. mikromedia accessorie

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

@ PRrOTO shield

@ Gaming shield

@ mikoBUS” shield
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@ Li-Polimer battery

@ Wire jumpers



What's next?

You have now completed the journey through each and every feature of mikromedia for PIC32 board. 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 ikroC
You still don't have an appropriate compiler? Locate PIC32® compiler that ml ro

. oo PRO for PIC32
suits you best on our site:

@ www.mikroe.com/pic/compilers COMPILER

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

mikroC PRO for PIC32
mikroBASIC PRO for PIC32

!

g VISUAL Tkl

GUI design made easy V|Sua| TFT
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 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

VisualTET SOFTWARE

Wikrggyy
o, m::.':':tl
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




