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FSUSB63 — 3:1 High-Speed USB 2.0 Switch / Multiplexer

Features

Switch Type 3:1 USB Switch
USB USB 2.0 High-Speed &
Full-Speed Compliant

Break-Before-Make Time 126us
Ron 6Q Typical
Con 6pF Typical
Bandwidth 830MHz
Vee 2.7t04.4V
VenTRL 0to Ve
Operating Temperature -40°C to 85°C
lccsip <1uA
|CCACT 7.5}JA Typical
Package 12- Lead UMLP 1.80 x 1.8_0 X
0.55mm, 0.40mm pitch

Top Mark KG
Ordering Information FSUSB63UMX

Applications

= Cell Phone, Digital Camera, Notebook
= | CD Monitor, TV, and Set-Top Box
= Netbook, Mobile Internet Device (MID)

Typical Application
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Description

The FSUSB63 is a bi-directional, low-power, High-Speed
(HS) USB 2.0 3:1 Multiplexer (MUX). It is optimized for
switching among three high-speed (480Mbps) sources or
any combination of high-speed and full-speed (12Mbps)
USB sources, such as an application processor, to one USB
2.0 connector.

The FSUSB63 has a break-before-make time to force re-
enumeration by the host when switching between different
HS USB 2.0 controllers and thus requires minimal software
changes.

The FSUSB63 is compliant with the requirements of USB 2.0
and features extremely low on capacitance (Con). The wide
bandwidth exceeds the requirement to pass the third
harmonic, resulting in signals with minimum edge and phase
distortion. Superior channel-to-channel crosstalk also
minimizes interference.

Related Resources

= For samples and questions, please contact:
Analog.Switch@fairchildsemi.com.

= FSUSB63 Demonstration Board

FSUSB63

%J

O Hs-USB

|

|

Figure 1. Analog Symbol
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Pin Configuration

D—- D+
GND| 3 21\t 12 | V¢
SEL[O] | 4 11 | SEL[1]
HSD1—-| 5 10 | HSD3+
HSD1+| 6 9 | HSD3 -

Pin Descriptions

— CASH |
+CdSH|®

Figure 2. Pin Assignments (Top Through View)

Pin # Name Description

1 D+ USB 2.0 High Speed or Full Speed Data Bus D+

2 D- USB 2.0 High Speed or Full Speed Data Bus D-

3 GND Ground

4 SEL[0] Path Selection Control Inputs (see functional table below)

5 HSD1- Multiplexed First Source Path for D-

6 HSD1+ Multiplexed First Source Path for D+

7 HSD2- Multiplexed Second Source Path for D-

8 HSD2+ Multiplexed Second Source Path for D+

9 HSD3- Multiplexed Third Source Path for D-

10 HSD3+ Multiplexed Third Source Path for D+

11 SEL[1] Path Selection Control Inputs (see functional table below)

12 Vece Supply Voltage

Functional Table
Mode SEL[1] SEL[0] Function

Sleep Mode 0 0 D+, D- Switch Paths Open
USB Port 1 0 1 D+=HSD1+, D-=HSD1-
USB Port 2 1 0 D+=HSD2+, D-=HSD2-
USB Port 3 1 1 D+=HSD3+, D-=HSD3-
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Eye Compliance
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Figure 3. USB 2.0 HS-USB Eye Compliance Pass Through (without Switch)
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Figure 4. USB 2.0 HS-USB Eye Compliance with Switch
Notes:
1. Figure 3 indicates the HS-USB eye compliance of the source across a characterization board proir to the implementation
of the swtich.

2. Figure 4 shows the total impact the swich has on HS-USB eye compliance when compared to Figure 3
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Absolute Maximum Ratings

Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be operable
above the recommended operating conditions and stressing the parts to these levels is not recommended. In addition,
extended exposure to stresses above the recommended operating conditions may affect device reliability. The absolute

maximum ratings are stress ratings only.

Symbol Parameter Min. Max. Unit
Vee Supply Voltage -0.50 5.25 \%
VeNTRL DC Input Voltage (SEL[1:0])® -0.5 Vee Y,
Vsw DC Switch 1/0 Voltage™ -0.50 5.25 Y%
lik DC Input Diode Current -50 mA
lout DC Switch Current 50 mA
Tste Storage Temperature -65 +150 °C
MSL Moisture Sensitivity Level (JEDEC J-STD-020A) 1 Level
IEC61000-4-2 System on USB Connector Pins | Al Gap 15.0
D+ &D- Contact 8.0
Power to GND 16.0
ESD kv
Human Body Model, JEDEC: JESD22-A114 I/0 to GND 5.0
All Pins 5.0
Charged Device Model, JEDEC: JESD22-C101 1.5
Note:

3. The input and output negative ratings may be exceeded if the input and output diode current ratings are observed.

Recommended Operating Conditions

The Recommended Operating Conditions table defines the conditions for actual device operation. Recommended operating
conditions are specified to ensure optimal performance to the datasheet specifications. Fairchild does not recommend

exceeding them or designing to Absolute Maximum Ratings.

Symbol Parameter Min. Max. Unit
Vee Supply Voltage 27 4.4 \%
Ventrl™® | Control Input Voltage (SEL[1:0]) 0 Vee v
Vsw Switch 1/0 Voltage -0.5 4.3 \Y,
Ta Operating Temperature -40 +85 °C
Note:

4. The control input must be held HIGH or LOW and it must not float.
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DC Electrical Characteristics
All typical values are for Vcc=3.3V at Ta=25°C unless otherwise specified.

. Ta=- 40°C to +85°C .
Symbol Parameter Conditions Vee (V) - Units
Min. Typ. Max.
Vik Clamp Diode Voltage In=-18mA 2.7 -1.2 \%
Viy Input Voltage High SEL[1], SEL[O] Inputs 2.7t04.3 1.0 \%
Vi Input Voltage Low SEL[1], SEL[O] Inputs 2.7t04.3 0.35 \%
All Combinations of SEL[1] &
In Control Input Leakage SEL[0] in the Truth Table 4.3 1 WA
(LOW=0V & HIGH=Vc)
0 <[1D,, HSD1,, HSD2,, }
loz Off-State Leakage HSD3, <! 3.6V 4.3 2 2 HA
| Power-Off Leakage Current Vsw=0V to 4.3V, V=0V, 0 2 2 A
OFF (All 1/O Ports) Figure 7 H
Ron® HS Switch On Resistance Vsw=0.4V, lox=-8mA, Figure 6 3.0 6.0 7.8 Q
ARon HS Delta Ron® Vsw=0.4V, lox=-8mA 3.0 0.50 Q
lecstp Sleep Mode Supply Current SEL[1]=SEL[0]=0 3.6 1 MA
_ Venrai=0 or Vee, 2.7 75 15.0 LA
lecact Active Mode Supply Current lour=0 36 o X oA
| Increase in lec Current per Control Input | Ventri=1.8V 36 1.5 4.0 HA
CCT
and Vce Venrri=1.2V 36 3.0 5.0 HA
Notes:
5. Measured by the voltage drop between HSD, and D, pins at the indicated current through the switch.
On resistance is determined by the lower of the voltage on the two (HSD, or D, ports).
6. Guaranteed by characterization.
AC Electrical Characteristics
All typical values are for Vcc=3.3V at Ta=25°C unless otherwise specified.
. Ta=- 40°C to +85°C )
Symbol Parameter Conditions Vee (V) - Units
Min. Typ. Max.
Turn-On Time when Switching from One | R .=50Q, C,=35pF
ton USB Path (or Disabled i.e. SEL=00) to Vsw=0.8V 3.0t0 3.6 126 400 us
Another USB Path Figure 8, Figure 9
Turn-Off Time R =50Q, C,=35pF
torr SEL#00 (Any of the Three USB Paths Vsw= 0.8V 3.0t0 3.6 45 ns
Active) to SEL=00 (Disabled) Figure 8, Figure 9
. @ C.=5pF, R.:=50Q
tep Propagation Delay Figure 8, Figure 10 3.3 0.25 ns
R =50Q, C,=35pF
team Break-Before-Make Time Vsw1=Vsw2= 0.8V, 3.0t0 3.6 126 400 us
Figure 12
Ors | Off Isolation” RIS = 0 3.0103.6 42 dB
Figure 14
Xtalk | Non-Adjacent Channel Crosstalk?’ oS00, =D 3.0103.6 33 dB
Figure 15
RL=900, C.=0pF 301036 830 MHz
s igure 13
BW -3db Bandwidth — =
R.=50Q, C,=5pF 3.0103.6 510 MHz
Figure 13
Note:

7. Guaranteed by characterization.

© 2010 Fairchild Semiconductor Corporation

FSUSBG63 ¢ Rev. 1.0.4

www.fairchildsemi.com

laxadiinN / youms o'z 9sn paads-ybiH T:€ — £99SNSH



USB High-Speed Related AC Electrical Characteristics

o TA=- 40°C to +85°C )
Symbol Parameter Conditions Vcce (V) : Units
Min. | Typ. | Max.

sz=0.2Vdifpr, Figure 11,

tskp) | Pulse Skew® CoaspF 3.0t03.6 10 ps
Skew Between Differential Vsw=0.2Vdiffpp,
ts<) | Signals within a Pair® Figure 11, C_=5pF 301036 10 ps

Capacitance

o Ta=- 40°C to +85°C )
Symbol Parameter Conditions - Units
Min. Typ. | Max.

Cin SEL[1:0] Input Capacitance® Vee=0V 3
Vcc=3.3V, Any of the Three Switch 6
i ® Paths Enabled, f=1MHz, Figure 17
Con D+/D- On Capacitance . pF
Vcc=3.3V, Any of the Three Switch 5
Paths Enabled, f=240MHz"
c HSD1,, HSD2,, HSD3, Off Vee=0V or (Vcc=3.3V and >
OFF | Capacitance® SEL[1]=SEL[0]=0V) Figure 16
Notes:
8. Guaranteed by characterization.
9. Effective capacitance measured on a network analyzer.
© 2010 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Reference Schematic
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SELO and SEL1 are
application specific.
Please contact Fairchild
for best recommendations
for exact application.
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Figure 5. Reference Schematic
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Test Diagrams
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Figure 6. On Resistance

HSD,
I — Dn
—LVaw 1 a
VOUT
GND Rg CL RL
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R., Rg, and C, are functions of the application
environment (see AC Tables for specific values)
C, includes test fixture and stray capacitance.

Figure 8. AC Test Circuit Load

Figure 10. Propagation Delay (trtr — 500ps)
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Figure 7. Off Leakage
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Figure 9. Turn-On / Turn-Off Waveforms
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Figure 11. Skew Test Waveforms
tskP)=| tpLH- — trHL- | OF | tpLh+ — tRHL+ |
tsk(y=| trn- — teri+ | OF | teLs — tpuL- |
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Test Diagrams (Continued)

trise= 2.5ns

HSD,,

] D
n L
I VA \ Ill v
out
GND ——I_—szz CL RL
—lv_ GND
GND
Rs
Vsel R, . Rg, and C, are functions of the application
GND environment (see AC Tables for specific values)

C, includes test fixture and stray capacitance.
Figure 12. Break-Before-Make Interval Timing

Network Analyzer Network Analyzer
Rg Rs

| ( GND Ve : ; GND l VN \%
S r RT S
Sel

GND T Vg GND €y
T Q? y T
ND ouT
2 GND GND Rr

Rgand R; are functions of the application
GND environment (see AC Tables for specific values).

Off isolation = 20 Log (Vout / ViN)

GND

Rgand R; are functions of the application
environment (see AC Tables for specific values).

Figure 13. Bandwidth Figure 14. Channel Off Isolation
Network Analyzer
NC Rg
\Y
et A =T
T Vg GND
GND Rr
GND
GND Ry Vour
Rgand R are functions of the application environment
(see AC Tables for specific values). GND

Crosstalk = 20 Log (Vout/ Vin)
Figure 15. Non-Adjacent Channel-to-Channel Crosstalk

HSD, Capacitance| HSD,
\ S

) | Meter S
Capacitance :
Meter i Vge = 0 0r Ve Vgy= 00r Voo

i
Al lnsp, HSD, |
Figure 16. Channel Off Capacitance Figure 17. Channel On Capacitance
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Physical Dimensions
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Figure 18. 12-Lead, Ultrathin Molded Leadless Package (UMLP)

Ordering Information

Part Number | Top Mark | Operating Temperature Range Package
FSUSBB3UMX KG -40 to +85°C 12-Lead, Quad, Ultrathin Molded Legdless Package (UMLP),
1.8mm x 1.8mm x 0.55mm, 0.4mm pitch

Package drawings are provided as a service to customers considering Fairchild components. Drawings may change in any manner without
notice. Please note the revision and/or date on the drawing and contact a Fairchild Semiconductor representative to verify or obtain the most
recent revision. Package specifications do not expand the terms of Fairchild’s worldwide terms and conditions, specifically the warranty
therein, which covers Fairchild products.

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:
http://www.fairchildsemi.com/packaging/.
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TRADEMARKS

The following includes registered and unregistered trademarks and service marks, owned by Fairchild Semiconductor and/or its global subsidiaries, and is not
intended to be an exhaustive list of all such trademarks.

2Cool™
AccuPower™
AX-CAp™*
BitSiC™

Build it Now™
CorePLUS™
CorePOWER™
CROSSVOLT™
ST

Current Transfer Logic™
DEUXPEED®
Dual Cool™
EcoSPARK®
EfficientMax™

ESBC™
®

Fairchild®

Fairchild Semiconductor®
FACT Quiet Series™
FACT®

FAST®

FastvCore™

FETBench™
FlashWriter®*

FPS™

F-PFS™

FRFET®

Global Power Resource™

GreenBridge™

Green FPS™

Green FPS™ e-Series™

Gmax™

GTO™

IntelliMAX™

|SOPLANAR™

Making Small Speakers Sound Louder
and Better™

MegaBuck™

MICROCOUPLER™

MicroFET™

MicroPak™

MicroPak2™

Miller Drive™

Motion Max™

mWSaver™

OptoHiT™

OPTOLOGIC®

OPTOPLANAR®

®

PowerTrench®

PowerXs™

Programmable Active Droop™
QFET®

QSTM

Quiet Series™
RapidConfigure™

fDTM

Saving our world, 1mWAN/KW at a time™
SignalWise™

SmartMax™

SMART START™

Solutions for Your Success™
sPM®

STEALTH™

SuperFET®

SuperSOT™-3
SuperSOT™-6
SuperSOT™-8

SupreMOS®

SyncFET™

Sync-Lock™

SYSTEM
GENERAL®™+

* Trademarks of System General Corporation, used under license by Fairchild Semiconductor.

The Power Franchise”

Pl
TinyBoost™
TinyBuck™
TinyCalc™
TinyLogic®
TINYOPTO™
TinyPower™
TinyPWM™
TinyWire™
TranSiC™
TriFault Detect™
TRUECURRENT®*
pSerDes™

Des
UHC®
Ultra FRFET™
UniFET™
MCX™
VisualMax™
VoltagePlus™
xs ™

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY PRODUCTS HEREIN TO IMPROVE
RELIABILITY, FUNCTION, OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY LIABILITY ARISING QUT OF THE APPLICATION OR USE OF ANY PRODUCT
OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS. THESE
SPECIFICATIONS DO NOT EXPAND THE TERMS OF FAIRCHILD'S WORLDWIDE TERMS AND CONDITIONS, SPECIFICALLY THEWARRANTY THEREIN,
WHICH COVERS THESE PRODUCTS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE
EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION.

As used herein:

1. Life support devices or systems are devices or systems which, (a) are
intended for surgical implant into the body or (b) support or sustain
life, and (c) whose failure to perform when properly used in
accordance with instructions for use provided in the labeling, can be

reasonably expected to result in a significant injury of the user.

2. A critical component in any component of a life support, device, or
system whose failure to perform can be reasonably expected to
cause the failure of the life support device or system, or to affect its

safety or effectiveness.

ANTI-COUNTERFEITING POLICY
Fairchild Semiconductor Corporation's Anti-Ceounterfeiting Policy. Fairchild's Anti-Counterfeiting Pdlicy is also stated on our extemal website, www fairchildsemi.com,

under Sales Support.

Counterfeiting of semiconductor parts is a growing problem in the industry. All manufacturers of semiconductor products are experiencing counterfeiting of their
parts. Customers who inadvertently purchase counterfeit parts experience many problems such as loss of brand reputation, substandard performance, failed
applications, and increased cost of production and manufacturing delays. Fairchild is taking strong measures to protect ourselves and our customers from the
proliferation of counterfeit parts. Fairchild strongly encourages customers to purchase Fairchild parts either directly from Fairchild or from Authorized Fairchild
Distributors who are listed by country on our web page cited above. Products customers buy either from Fairchild directly or from Authorized Fairchild Distributors
are genuine parts, have full traceability, meet Fairchild's quality standards for handling and storage and provide access to Fairchild's full range of up-to-date technical
and product information. Fairchild and cur Authorized Distributors will stand behind all warranties and will appropriately address any warranty issues that may arise.
Fairchild will not provide any warranty coverage or cther assistance for parts bought from Unauthorized Sources. Fairchild is committed to combat this global
problem and encourage our customers to do their part in stopping this practice by buying direct or from authorized distributors.

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet Identification

Product Status

Definition

Advance Information

Formative / In Design

Datasheet contains the design specifications for product development. Specifications may change
in any manner without notice.

Preliminary

First Production

Datasheet contains preliminary data; supplementary data will be published at a later date. Fairchild
Semiconductor reserves the right to make changes at any time without notice to improve design.

No Identification Needed

Full Production

Datasheet contains final specifications. Fairchild Semiconductor reserves the right to make
changes at any time without notice to improve the design.

Obsolete

Not In Production

Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductor,
The datasheet is for reference information only.

Rev. 162
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arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages.
Buyer is responsible for its products and applications using ON Semiconductor products, including compliance with all laws, regulations and safety requirements or standards,
regardless of any support or applications information provided by ON Semiconductor. “Typical” parameters which may be provided in ON Semiconductor data sheets and/or
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application by customer’s technical experts. ON Semiconductor does not convey any license under its patent rights nor the rights of others. ON Semiconductor products are not
designed, intended, or authorized for use as a critical component in life support systems or any FDA Class 3 medical devices or medical devices with a same or similar classification
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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




