NCS2584

Four-Channel Video Driver
with Load Detection and
Signal Detection

The NCS2584 is a 4—channel high speed video driver with 6th order
Butterworth Reconstruction filters on each channel. A first set of
3—channel has High Definition (HD) 34 MHz filters, one per channel.
A fourth channel offers an extra driver for Cvbs—type video signal
with an 8 MHz filter. The NCS2584 is in fact a combination of a triple
HD video driver plus a single Cvbs video driver.

In addition, this four channel video driver integrates an auto
shutdown function in order to detect the moment when the DAC is
turned on or off. It also embeds a load detection to lower the power
consumption when the TV is unplugged. To further reduce the layout
and software complexity, the NCS2584 will automatically turn off
without any external command. These features help significantly the
systems like Blu-Ray™ players or Set Top Boxes to be in line with the
restricting energy saving standards on standby modes.

It is designed to be compatible with Digital-to—Analog Converters
(DAC) embedded in most video processors.

All channels can accept DC or AC coupled signals. In case of
AC-coupled inputs, the internal clamps are enabled. The outputs can
drive both AC and DC coupled 150 Q loads but also two loads of
150 Q in parallel.

Features

® 3 High Definition Filters with 64, Order Butterworth Filter and
34 MHz Bandwidth for YPbPr 1080i

® One Cvbs Driver Including 6th Order Butterworth 8 MHz Filter

Integrated Automatic Shutdown Function to Improve Power

Consumption Savings When the DAC is Off

Integrated Load Detection for TV Presence

Low Pin Count for Layout Simplification

Internal Fixed Gain: 6 dB 0.2

AC or DC Coupled Inputs and Outputs

Each channel Capable to Drive 2 Loads of 150 Q in Parallel
Operating Supply Voltage Range: +3.3 Vand 5.0 V
TSSOP14 Package

These Devices are Pb—Free, Halogen Free/BFR Free and are RoHS
Compliant

Typical Application

® Set Top Box Decoder

® DVD and Blu-Ray Player / Recorder
e HDTYV, Home Theatre
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Figure 1. Pinouts
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Figure 2. NCS2584 TSSOP-14 Block Diagram
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TSSOP-14 PIN DESCRIPTION

NCS2584

Pin No. Name Type Description
1 Cvbs IN Input Cvbs Input Channel
2 HD IN1 Input High Definition Input 1
3 HD IN2 Input High Definition Input 2
4 HD IN3 Input High Definition Input 3
5 GND Ground Ground
6 NC NC No Connection
7 NC NC No Connection
8 NC NC No Connection
9 NC NC No Connection
10 VCC Power Power Supply 3.3V or5V
11 HD OUT3 Output High Definition Output 3
12 HD OUT2 Output High Definition Output 2
13 HD OUTA1 Output High Definition Output 1
14 Cvbs OUT Output Cvbs Output Channel
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NCS2584

MAXIMUM RATINGS

Rating Symbol Value Unit
Power Supply Voltages Vee -03 =Vgc =55 Vdc
Input Voltage Range Vio -03 =V, = Ve Vdc
Input Differential Voltage Range Vip -03 =V, = Ve Vdc
Output Current (Indefinitely) per Channel lo 40 mA
Maximum Junction Temperature (Note 1) Ty 150 °C
Operating Ambient Temperature Ta -40 to +85 °C
Storage Temperature Range Tstg -60to +150 °C
Thermal Resistance, Junction—to—-Air Roua 125 °C/W
ESD Protection Voltage (HBM) Vesd 6000 \Y,

Stresses exceeding Maximum Ratings may damage the device. Maximum Ratings are stress ratings only. Functional operation above the
Recommended Operating Conditions is not implied. Extended exposure to stresses above the Recommended Operating Conditions may affect
device reliability.

1. Power dissipation must be considered to ensure maximum junction temperature (T,) is not exceeded.

Maximum Power Dissipation 1800
The maximum power that can be safely dissipated is 1600
limited by the associated rise in junction temperature. For §1 200
the plastic packages, the maximum safe junction > \\
temperature is 150°C. If the maximum is exceeded 81200 ‘\\
momentarily, proper circuit operation will be restored as <1000 NG
soon as the die temperature is reduced. Leaving the device g 800 N
in the “overheated” condition for an extended period can a
result in device burnout. To ensure proper operation, it is & 600 \‘\
important to observe the derating curves. % 400
o
200
0

-40 -30-20-10 0 10 20 30 40 50 60 70 8090100

TEMPERATURE (°C)
Figure 3. Power Dissipation vs Temperature
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NCS2584

DC ELECTRICAL CHARACTERISTICS (V¢c = +3.3 V, Ta = 25°C; unless otherwise specified)

Symbol Characteristics | Conditions | Min | Typ | Max | Unit

POWER SUPPLY

lcc All channel Loaded 150 €, signal on all inputs, including the load current 73 120 mA

lcc shi Shutdown current, no load, no input signal 5 10 uA

lcc she Shutdown current, no load, with input signal on all inputs 9 40 uA

lcc sp Only the SD channel loaded 150 Q, signal on all inputs 20 mA

lcc HD Only the 3 HD channels loaded 150 Q, signal on all inputs 53 mA

DC PERFORMANCE

Vem Input Common Mode Voltage Range Voc=33Vor5V GND 1.4 Vpp

VoH Output Voltage High Level Vece Vee \Y
-0.4 -0.25

VoL Output Voltage Low Level 280 400 mV

lo Output Current 38 mA

AC ELECTRICAL CHARACTERISTICS FOR STANDARD DEFINITION CHANNELS (Vcc = +3.3V, Vi, =1 Vpp,
Rsource = 75 @, Ta = 25°C, inputs AC-coupled with 0.1 uF, all outputs AC-coupled with 220 uF into 150 Q referenced to 400 kHz;
unless otherwise specified)

Symbol Characteristics Conditions Min Typ Max | Unit

Avsp Voltage Gain Vin =1V - All SD Channels 5.8 6.0 6.2 dB

BWgp Low Pass Filter Bandwidth -1 dB (Note 2) 5.5 7.2 MHz
-3dB 6.5 8.0

ARsD Stop-band Attenuation @ 16 MHz 18 25 dB

Stop-band Attenuation (Note 2) @ 27 MHz 43 50

dGsp Differential Gain Error 0.7 %

ddgp Differential Phase Error 0.7 °

THD Total Harmonic Distortion Vout = 1.4 Vpp @ 3.58 MHz 0.35 %

Xsp Channel-to-Channel Crosstalk @ 1 MHz and Vi, = 1.4 Vpp -57 dB

SNRgp Signal-to-Noise Ratio NTC-7 Test Signal, 100 kHz 72 dB
to 4.2 MHz (Note 3)

Atgp Propagation Delay @ 4.5 MHz 70 ns

AGDgp Group Delay Variation 100 kHz to 8 MHz 20 ns

2. Guaranteed by characterization.
3. SNR =20 x log (714 mV / RMS noise)
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NCS2584

AC ELECTRICAL CHARACTERISTICS FOR HIGH DEFINITION CHANNELS (Ve = +3.3 V, Vip = 1 Vpp, Rsource = 75 @,
Ta = 25°C, inputs AC-coupled with 0.1 uF, all outputs AC-coupled with 220 uF into 150 Q referenced to 400 kHz; unless otherwise

specified)

Symbol Characteristics Conditions Min Typ Max | Unit

AvHD Voltage Gain Vin =1V - All HD Channels 5.8 6.0 6.2 dB

BWHp Low Pass Filter Bandwidth -1 dB (Note 4) 26 31 MHz
-3dB 30 34

ARHD Stop-band Attenuation @ 44.25 MHz 8 15 dB
@ 74.25 MHz (Note 4) 33 42

THDywp Total Harmonic Distortion Vout = 1.4 Vpp @ 10 MHz 0.4 %
Vout = 1.4 Vpp @ 15 MHz 0.6
Vout = 1.4 Vpp @ 20 MHz 0.8

XHD Channel-to-Channel Crosstalk @ 1 MHz and Vi, = 1.4 Vpp -60 dB

SNRyp Signal-to-Noise Ratio White Signal, 100 kHz to 30 MHz, 72 dB
(Note 5)

Atyp Propagation Delay 25 ns

AGDyp Group Delay Variation from 100 kHz to 10 ns

30 MHz
4. Guaranteed by characterization.
5. SNR =20 x log (714 mV / RMS noise)

TIMING CHARACTERISTICS (V¢ = +3.3 V, Vin = 1 Vpp, Rsource = 75 @, Ta = 25°C, inputs AC-coupled with 0.1 uF, all outputs

AC-coupled with 220 uF into 150 Q referenced to 400 kHz; unless otherwise specified)

Symbol Characteristics Conditions Min Typ Max | Unit

Ton Turn ON Time (Note 6) 2 10 us

Tot Turn OFF Time When 0 V Detected on Inputs 200 400 us

6. Guaranteed by characterization.
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NCS2584

DC ELECTRICAL CHARACTERISTICS (Vcc = +5 V, Ta = 25°C; unless otherwise specified)

Symbol Characteristics | Conditions | Min | Typ | Max | Unit

POWER SUPPLY

lcc All channel Loaded 150 €, signal on all inputs, including the load current 88 120 mA

lcc shi Shutdown current, no load, no input signal 7 10 uA

lcc she Shutdown current, no load, with input signal on all inputs 1 40 uA

lcc sp Only the SD channel loaded 150 Q, signal on all inputs 22 mA

lcc HD Only the 3 HD channels loaded 150 Q, signal on all inputs 66 mA

DC PERFORMANCE

Vem Input Common Mode Voltage Range Voc=33Vor5V GND 1.4 Vpp

VoH Output Voltage High Level Vece Vee \Y
-0.4 -0.25

VoL Output Voltage Low Level 280 400 mV

lo Output Current 38 mA

AC ELECTRICAL CHARACTERISTICS FOR STANDARD DEFINITION CHANNELS (Vcc = +5 V, Vin = 1 Vpp, Rsource =
75 Q, Tpa = 25°C, inputs AC-coupled with 0.1 uF, all outputs AC-coupled with 220 uF into 150 Q referenced to 400 kHz; unless
otherwise specified)

Symbol Characteristics Conditions Min Typ Max | Unit
Avsp Voltage Gain Vin =1V - All SD Channels 5.8 6.0 6.2 dB
BWgp Low Pass Filter Bandwidth MHz
-1 dB (Note 7) 5.5 7.2
-3dB 6.5 8.0
ARsp Stop-band Attenuation @ 16 MHz 18 25 dB
Stop-band Attenuation (Note 7) @ 27 MHz 43 50
dGsp Differential Gain Error 0.7 %
ddgp Differential Phase Error 0.7 °
THD Total Harmonic Distortion Vout = 1.4 Vpp @ 3.58 MHz 0.35 %
Xsp Channel-to-Channel Crosstalk @ 1 MHz and Vi, = 1.4 Vpp -57 dB
SNRgp Signal-to-Noise Ratio NTC-7 Test Signal, 100 kHz 72 dB
to 4.2 MHz (Note 8)
Atgp Propagation Delay @ 4.5 MHz 70 ns
AGDgp Group Delay Variation 100 kHz to 8 MHz 20 ns

7. Guaranteed by characterization.
8. SNR =20 x log (714 mV / RMS noise)
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NCS2584

AC ELECTRICAL CHARACTERISTICS FOR HIGH DEFINITION CHANNELS (Ve =5V, Vin =1 Vpp, Rsource = 75 @, Ta =
25°C, inputs AC-coupled with 0.1 uF, all outputs AC-coupled with 220 uF into 150 Q referenced to 400 kHz; unless otherwise specified)

Symbol Characteristics Conditions Min Typ Max | Unit

AvHD Voltage Gain Vin =1V - All HD Channels 5.8 6.0 6.2 dB

BWup Low Pass Filter Bandwidth -1 dB (Note 9) 26 31 MHz
-3dB 30 34

ARHD Stop-band Attenuation @ 44.25 MHz 8 15 dB
@ 74.25 MHz (Note 9) 33 42

THDHp Total Harmonic Distortion Vout = 1.4 Vpp @ 10 MHz 0.4 %
Vout = 1.4 Vpp @ 15 MHz 0.6
Vout = 1.4 Vpp @ 20 MHz 0.8

XHD Channel-to-Channel Crosstalk @ 1 MHz and Vi, = 1.4 Vpp -60 dB

SNRyp Signal-to-Noise Ratio White Signal, 100 kHz to 30 MHz, 72 dB
(Note 10)

Atyp Propagation Delay 25 ns

AGDyp Group Delay Variation from 100 kHz to 10 ns

30 MHz
9. Guaranteed by characterization.
10.SNR =20 x log (714 mV / RMS noise)

TIMING CHARACTERISTICS (Ve = +5V, Vin = 1 Vpp, Rsource = 75 @, Ta = 25°C, inputs AC-coupled with 0.1 uF, all outputs

AC-coupled with 220 uF into 150 Q referenced to 400 kHz; unless otherwise specified)

Symbol Characteristics Conditions Min Typ Max | Unit

Ton Turn ON Time (Note 11) 2 10 us

Tot Turn OFF Time When 0 V Detected on Inputs 200 400 us

11. Guaranteed by characterization.
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NORMALIZED GAIN (dB)

GAIN (dB)

NCS2584

TYPICAL CHARACTERISTICS
Voe = +3.3V, Vin =1 Vpp, Rgource = 75 Q, Ta = 25°C, Inputs AC-coupled with 0.1 uF, All Outputs AC—coupled with 220 uF into 150 Q
Referenced to 400 kHz; unless otherwise specified
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NCS2584

TYPICAL CHARACTERISTICS
Voe = +3.3V, Vin =1 Vpp, Rgource = 75 Q, Ta = 25°C, Inputs AC-coupled with 0.1 uF, All Outputs AC—coupled with 220 uF into 150 Q
Referenced to 400 kHz; unless otherwise specified
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PSRR (dB)

DIFFERENTIAL GAIN (%)

NCS2584

TYPICAL CHARACTERISTICS
Ve = +3.3 V, Vin = 1 Vpp, Rgource = 75 2, Ta = 25°C, Inputs AC-coupled with 0.1 uF, All Outputs AC—coupled with 220 uF into 150 Q
Referenced to 400 kHz; unless otherwise specified
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NCS2584

APPLICATIONS INFORMATION

The NCS2584 quad video driver has been optimized for
Standard and High Definition video applications covering
the requirements of the standards Composite video (Cvbs),
Component Video (720p/1080i). The three HD channels
have 34 MHz filters to cover high definition-like video
applications. A fourth channel implements one standard
definition filter of 8 MHz bandwidth to drive the Cvbs
signal.

In the regular mode of operation, each channel provides
an internal voltage—to—voltage gain of 2 from input to
output. This effectively reduces the number of external
components required as compared to discrete approach

g

implemented with stand alone op amps. An internal level
shifter is employed shifting up the output voltage by adding
an offset of 280 mV on the outputs. This prevents sync pulse
clipping and allows DC—-coupled output to the 150 €2 video
load. In addition, the NCS2584 integrates a 6! order
Butterworth filter for each. This allows rejection of the
aliases or unwanted over-sampling effects produced by the
video DAC. Similarly for the case of DVD recorders which
use a ADC, this anti—aliasing filter (reconstruction filter)
will avoid picture quality issue and will help filtration of
parasitic signals caused by EMI interference.
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220 uF
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HD OUT2 [75 JI IL PN
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750 220 uF
HD OUT3 [37 AN : : —

Figure 19. AC-Coupled Configuration at the Input and Output

A built-in diode-like clamp is used into the chip for each
channel to support the AC—coupled mode of operation. The
clamp is active when the input signal goes below 0 V.

The built—in clamp and level shifter allow the device to
operate in different configuration modes depending on the
DAC output signal level and the input common mode
voltage of the video driver. When the configuration is
DC-Coupled at the Inputs and Outputs, the 0.1 uF and
220 uF coupling capacitors are no longer used, and the
clamps are in that case inactive; this configuration provides
a low cost solution which can be implemented with few
external components (Figure 19). It also require the user the
ensure the input voltage range stays within 0 Vto 1.4 V.

The input is AC—coupled when either the input-signal
amplitude goes over the range 0 V to 1.4 V. Activating the
clamp becomes mandatory and the use of the 0.1 uF is
necessary.

The output AC—coupling configuration is advantageous
for eliminating DC ground loop with the drawback of
making the device more sensitive to video line or field tilt
issues. In some cases, it may be necessary to increase the
nominal 220 uF capacitor value. Meanwhile the AC

coupling configuration ensures the maximum compatibility
with all sorts of displays.
Shutdown Mode

The NCS2584 integrates a shutdown mode function
which allows the device to detect when the video DAC turns
on or off. When the video DACs turn ON, the video drivers
will turn ON on as soon as they detect a stimulus. Meanwhile
if any glitch happens on the input line, embedded filters will
ignore them to prevent undesired behavior. In this case, the
turn on time is typically around 2 ps to avoid any missing
information. When the chipset turns on, it has to go through
a boot sequence which is significantly longer than this turn
on time. Then, the video drivers will go to a shutdown mode
in order to significantly lower the power consumption only
when no more stimulus is detected from the video DACs. In
addition, the NCS2584 integrates also a load detection
function. It only occurs on the Cvbs which is an independent
signal and the fist HD channel which contains the
synchronization information. It identify when the user plugs
the analog video lines of the TV or not. If these are not
plugged, then the device goes into a standby mode to reduce
the power consumption of the system. The device is in fact

http://onsemi.com
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NCS2584

capable of recognizing the load of the TV. With the
ENERGY STAR® requirements, these innovative and
patented features will perfectly fit with the power saving
specifications.
DC-Coupled Output

The outputs of the NCS2584 can be DC-coupled to a
150 @ load (Figure 20). This has the advantage of
eliminating the AC-coupling capacitors at the output by
reducing the number of external components and saving
space on the board. This can be a key advantage for some
applications with limited space.

Vee

=

The problems of field tilt effects on the video signal are
also eliminated providing the best video quality with
optimal dynamic or peak—to—peak amplitude of the video
signal allowing operating thanks to the built—in level shifter
without risk of signal clipping. In this coupling
configuration the average output voltage is higher than 0 V
and the power consumption can be a little higher than with
an AC-coupled configuration.
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Figure 20. AC-Coupled Input and DC-Coupled Output Configuration
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Figure 21. DC-Coupled Inputs and AC-Coupled Outputs
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NCS2584
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Figure 22. DC-Coupled Inputs and Outputs
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Figure 23. NCS2584 Driving 2 Loads in Parallel for SCART Applications
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NCS2584

Video Driving Capability

With an output current capability of 40 mA the NCS2584
was designed to be able to drive at least two video display
loads in parallel. This type of application is illustrated in
Figure 23. Figure 24 (multiburst) and Figure 25 (linearity)
show that the video signal can efficiently drive a 75 Q
equivalent load and not degrade the video performance.
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Figure 24. Multiburst Test with Two 150 Q Loads

ORDERING INFORMATION

Tek

ESD Protection
All the device pins are protected against electrostatic
discharge at a level of 6 kV following HBM JEDEC
standards. This feature has been considered with a particular
attention with ESD structure able to sustain the typical
values requested by the systems like Set Top Boxes or
Blue—Ray players. This parameter is particularly important
for video driver which usually constitutes the last stage in the
video chain before the video output connector.
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Figure 25. Linearity Test with Two 150 Q Loads

Device Package Shipping’
NCS2584DTBR2G TSSOP-14 2500 / Tape & Reel
(Pb-Free)

tFor information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging

Specifications Brochure, BRD8011/D.

http://onsemi.com

15



NCS2584

PACKAGE DIMENSIONS
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NOTES:

1.

2.
3. DIMENSION A DOES NOT INCLUDE MOLD

DIMENSIONING AND TOLERANCING PER
ANSI Y14.5M, 1982.
CONTROLLING DIMENSION: MILLIMETER.

FLASH, PROTRUSIONS OR GATE BURRS.
MOLD FLASH OR GATE BURRS SHALL NOT
EXCEED 0.15 (0.006) PER SIDE.

. DIMENSION B DOES NOT INCLUDE

INTERLEAD FLASH OR PROTRUSION.
INTERLEAD FLASH OR PROTRUSION SHALL
NOT EXCEED 0.25 (0.010) PER SIDE.

. DIMENSION K DOES NOT INCLUDE DAMBAR

PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.08 (0.003) TOTAL
IN EXCESS OF THE K DIMENSION AT
MAXIMUM MATERIAL CONDITION.

. TERMINAL NUMBERS ARE SHOWN FOR

REFERENCE ONLY.

. DIMENSION A AND B ARE TO BE

DETERMINED AT DATUM PLANE -W-.

MILLIMETERS, _ INCHES
MIN | MAX | MIN | MAX
4.90 | 5.10 [0.193 [0.200
4.30 | 450 [0.169 |0.177
—— [ 120 [ ——- [0.047
0.05 | 0.15 [0.002 |0.006
0.50 | 0.75 |0.020 |0.030
0.65 BSC 0.026 BSC
0.50 | 0.60 |0.020 [0.024
0.09 | 0.20 [0.004 |0.008
0.09 | 0.16 |0.004 |0.006
0.19 | 0.30 [0.007 |0.012
0.19 | 0.25 [0.007 |0.010
6.40 BSC 0.252 BSC
o°] 8°[ o°[ 8°

2
H

grEx&f-::Q-noom>|

DIMENSIONS: MILLIMETERS

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.

http://onsemi.com
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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




