3000 series

Premium Hall effect joysticks

Distinctive features and specifications

¢
2

o 000000 o

Class leading installed depth <20 mm
Hall effect sensing

1, 2 or 3 axis

5V or 3.3V operation

EMC shielded

Analog or PWM outputs

Next generation metal mechanisms

Dual outputs available

ELECTRICAL

MECHANICAL

* Gain (Output Voltage Span): £10% x V to £50% x V

* Output at Center: V/2 =(5% x Gain)

* Power Supply: 5V 0.5V Transient free
(Configs 1, 3, 4 & 5) or 3.3V 0.1V (Config 2)

* Center Tap Impedance: 1K1

* Center Detect Output: Pulled high within joystick
via 2K2 to +V, and smoothed to OV with 100nF

¢ Sensor Type: Hall effect

¢ Current Consumption:
5V <13mA (Two axis) <20mA (Three axis)
3.3V <24mA (Two axis) <40mA (Three axis)

* Loads: Minimum 10K, preferred 100K+

* Materials Employed: Shaft - Stainless Steel

Boot - Neoprene
Others - Brass, Nylon, ABS

* Weight: 100g (0.20lb) nominal
* Breakout Force: 1.3N (2.86lbf)
* Mechanical Angle of Movement:

36° for X and Y axis (subject to limiter)
50° for Z axis (subject to handle)

* Max Load to Mechanism: 400N (881.85Ibf)

ENVIRONMENTAL

* Operating Temperature: -25°C to 70°C (-13°F to 158°F)
* Storage Temperature: -40°C to 70°C (-40°F to 158°F)
* Seal Above Panel: IP65 — Neoprene boot fitted as standard
* EMC Emission: Complies with EN 61000-6-3:2001,
CISPR 22:2005, Class B 30MHz-11GHz
¢ Life Cycles: 10,000,000 cycles
(5,000,000 for 3 axis joysticks)
* ESD: Complies with EN61000-4-2 (extended)
+8KV (20 contacts) & =15KV (20 air discharges)
* EMC Immunity: 100Y/m, 80MHz-2.7GHz,
1KHz 80% sine wave modulation,
EN 61000-4-3 (extended)
* Vibration: 100Hz - 200Hz @ 0.13g /Hz, total 3.6gRMS
(1 Hour in each of the three mutually perpendicular axis)

Note: The company reserves the right to change specifications without notice.

NOTES:

1. All values are nominal.

2. All specifications shown are based on a
standard configuration and are provided
for guidance only.

Please refer to APEM for assistance on how
to achieve the best performance from your
chosen configuration.

Current consumption will be greater for
dual output configurations.
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3000 series

Premium Hall effect joysticks

Overview
[ [ [ [
SERIES Gain Handle* Modifier
3 3000 10 +10%xV BL Round 00 None
25 +25%xV E Conical 20 Guided Feel
30 +30%xV Q Skirted
40 +40%xV AK Push Button
50 +50%xV AL Third Axis
* for more handles
see next pages
Configuration Limiter Bezel
1 Standard A Single Axis ! 0 None
2 3.3V Operation C Cross + 4 Circular (below panel)
3 Dual Outputs D Diamond < 6 Square (drop-in)
4 Inverse Dual Outputs R Round @) 7 Circular (drop-in)
5 PWM S Square O
X X Type O
STANDARD OPTION AVAILABILITY
The following table shows which permutations of options are possible.
ALL ALL
CONFIGURATION| CT CcD AXES SUPPLY GAIN LIMITERS HANDLES | BEZELS
X Y Z |33V|5V | 10| 25 | 30|40 | 50| A | C D R S X
1 v v v v v x v v v v v v v v v v v v v v
2 x x v v v v x x x x x v v v v v v v v v
3 x x v v v x v v v v v v v v v v v v v v
4 x| x| v v v | x v v v v v v v v v v v v v v
5 x x v v v x v x x x x x v v v v v v v v
Y+
Z- Z+
/N
(2.44) X € > X+
C ) L 7
;/’—\‘ Y-
r ] 35.80
(1.41) 3.20*
4.50 A& (0.13)
(0.18) o) N
CABLES EXIT TO THE EAST
20.00 WHEN VIEWED FROM ABOVE
(0.79)
35.80 ‘
(1.41) i
38.50
(1.52)
42.00
(1.65)

NOTES:

1. Dimensions are in mm/(inch).

2. The dimensions shown are for generic 3000 series with E type handle. For specific dimensions of this or any other configuration please
refer to APEM.

* 3000 series has slotted mounting holes - allows compatibility with mounting pitches of 32.25mm to 35.80mm.

Note: The company reserves the right to change specifications without notice.
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3000 series

Premium Hall effect joysticks

Overview

DROP IN MOUNTING - PANEL CUT-OUT & MOUNTING INSTALLATION

MOUNTING CUT-OUT

35.80
(1.41)

35.80 T

(1.41)

@3.20x4

] (y/(o.wu)

The joystick is dropped into the panel cut-out. For panel thickness of <3mm, M3 x 16 counter-

sunk machine screws are recommended.

Please note: Image (left) shows a square bezel, a circular bezel is also available for this option.

SUB MOUNTING OPTION A - PANEL CUT-OUT & MOUNTING INSTALLATION

MOUNTING CUT-OUT

35.80
(1.41)

)
35.80

(1.41)

When mounted this way the panel acts as the bezel and no

@3.20 x4

] O‘/(0.13”(4)

@35.00

L (1.38)

separate bezel is needed. M3 machine screws are recommended.

SUB MOUNTING OPTION B - PANEL CUT-OUT AND MOUNTING INSTALATION

MOUNTING CUT-OUT

35.80
(1.41)

O<7 %T
35.80

(1.41)

23.20x 4

o‘/(0.13x4)
,40

@31.00

. (122

The joystick is mounted beneath the panel and the base of the boot must be brought through

the panel cut-out and held in place with the circular bezel.

For panel thickness of <3mm, M3 x 16 countersunk machine screws are recommended.

NOTES:

Note: The company reserves the right to change specifications without notice.

3000 series has slotted mounting holes - allows compatibility with mounting pitches of 32.25mm to 35.80mm.
. Dimensions are in mm/(inch).
. The dimensions shown are for generic 3000 series with E type handle. For specific dimensions of this or any other
configuration please refer to APEM.
. When sub panel mounting, great care should be taken not to damage the boot, or any of the mechanism under the boot.
All panel cut-outs should be free from sharp edges and debris that may damage the boot.

APEM
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3000 series

Premium Hall effect joysticks

Overview
12.70
@31.30 [~ (0.50) |
(1.23) 18.00
/\ (0.71)
1 —
20.60 35.00
(117) (1.38) 25.00
(0.98)
BL D E
E A
12.00
‘F (0.47)
MATERIAL Nylon Aluminum Nylon ABS
FINISH Sparked Matt Anodized Sparked Matt Sparked Matt
STANDARD COLOR  Black Black Black Black
OTHER COLORS Not Available Not Available Upon Request Upon Request
NOTES: Uses APEM IA Switch
39.30
32.00 (1.55)
e—— (1.26)——s] 13.60 13.60 32.60
1625 050 )02 | (129
L] \ TUNR
49.25
1.94 57.20 45.70
?16%553(; (1.94) (2.25) (1.80)
L i
9.30 P 10.70
E (0.37) 4 o (0.42)
} 4226 |
(1.66)
MATERIAL ABS Aluminum Aluminum Nylon
FINISH Sparked Matt Anodized Anodized Sparked Matt
STANDARD COLOR Black Black Black Black
OTHER COLORS Upon Request Not Available Not Available Upon Request
NOTES: Uses APEM IS Switch Uses APEM IS Switch Uses APEM IS Switch
Z axis functionality Z axis functionality
30.90 32.00 30.90 30.90
(1.22) (1.26) (1.22) (1.22)
16.25
AR [ o ; o N
28.50 28.50 [ Xl 15.00 28.50 15.00
(1.12) 46.50 16.25 (1.12) B (0.59) (1.12) 1 (0.59)
(1.83) (0.64) l
I f f
9.30 9.30 Y 600 930 AA 6.00
(0.37) v (0.37) (©024) (037 (024)
MATERIAL Aluminum ABS Aluminum Aluminum
FINISH Anodised Sparked Matt Anodized with Diamond Knurl Anodized with Diamond Knurl
STANDARD COLOR Black Black Black Black
OTHER COLORS Not available Upon Request Not Available Not Available
NOTES:

Uses APEM IS Switch

Z axis functionality

Note: The company reserves the right to change specifications without notice.
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3000 series

Premium Hall effect joysticks

Overview
33.50 27.50
39.30
(1.55) 22.00 (1-32) :15'%80)
13.60 | | 13.60 ©87) " (059)
(0.51) (0.51) . 15.00
w5w‘w
31.70
49.25 (1.25) 53.50
(1.94) 35.00 @11
(1.38)
AC AK
9.30 AL
9.30 (0.37)
(0.37) E
MATERIAL Aluminum Aluminum Nylon Aluminum
FINISH Anodized Anodized Sparked Matt Anodized
STANDARD COLOR  Black Black Black Black
OTHER COLORS Not Available Not Available Upon Request Not Available
NOTES: Uses APEM IS Switch Uses APEM IA Switch Z axis functionality Uses APEM IA Switch
26.00 26.00
32.00 — (1.02) (1.02) — l 45.33
(1.26) (1.78)
2.60 —
(0.10) A
26.90 74.
63.25
32.20
(1.27) (1.06) (2.94) (2.49) U
l \ / BR
8.65 AP T T
(0.34)
- 10.00
f " (0.39)
MATERIAL Santoprene over Nylon Aluminum Aluminum Black Mineral Filled Nylon
FINISH Soft Touch Anodized Anodized Light Sparked Finish
STANDARD COLOR  Black Black Black Black
OTHER COLORS Upon Request Not Available Not Available Not Available
NOTES: Z axis functionality Uses APEM IA Switch Mec sealed Switch on Deadman
/ \ 30.90
! Y 17.50
/ Q:ZD | (1.21) — (0.69) —f
0]9
¥ ! —13.60
\xu_“,f ///—*7 4__\\\ (QM)W
35.45
 (140) ]
3 1 —_—— 28.50
| (1.12)
| 31.00
(1.22)
56.40 | l
(2.22) i'—J
| f 8.65 R T
\ / (0.34)
BB /
1 / i
MATERIAL Nylon Nylon Aluminum Stainless Steel
FINISH Sparked Matt Sparked Matt Anodized Natural
STANDARD COLOR  Black Black Black Stainless Steel
OTHER COLORS Upon Request Not Available Not Available Not Available
NOTES: Uses APEM IL switch Z axis functionality Uses APEM IS switch
NOTES:

1. Dimensions are in mm/(inch).
2. Unless otherwise specified, all joysticks are supplied with black switches in the handles.

Note: The company reserves the right to change specifications without notice.

APEM
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3000 series

Premium Hall effect joysticks

Overview
VOLTAGE OUTPUT OPTIONS
SINGLE OUTPUT - CONFIGURATION 1
(+2.5) 5.0 £50% (+2.5)5.0 +40% (+2.5) 5.0, £30% (+2.5)5.0 £25% (+2.5)5.0 £10%
(+2.0) 4.5 (+2.0) 4.5 (+2.0) 4.5 (+2.0) 4.5 (+2.0) 4.5
S(+1.5)4.0 (+1.5) 4.0 A #1540 (+1.5)4.0 (+1.5) 4.0
5(+1.0) 35 (+1.0)35 v (+1.0)3.5 > (+1.0)3.5 (+1.0)3.5
£ (+0.5)3.0 (+0.5) 3.0 / (+0.5) 3.0 (+0.5) 3.0 (+0.5) 3.0 —
Q( 0025 ( 0.0)25 (0025 (0025 (0025 —— =]
5(-05)20 (-0.5) 2.0 7 (-0.5) 2.0 > (-0.5) 2.0 (-0.5) 2.0 =]
51015 (-1.0)15 P (-1.0)15 (-1.0)15 (-1.0)15
01510 15 1.0—=4 (-1.5)1.0 (-1.5)1.0 (-1.5)1.0
(-2.0)05 (-2.005 (-2.0)05 (-2.0)05 (-2.0)05
(-2.5) 00 (-2.5)00 (-2.5) 00 (-2.5) 00 (-2.5) 0.0
MIN TRAVEL (©) MAX MIN TRAVEL (°) MAX MIN TRAVEL (°) MAX MIN TRAVEL (©) MAX MIN TRAVEL (°) MAX
DUAL OUTPUT - CONFIGURATION 3
+50% +40% +30% +25% *£10%
(+2.5) 5.0 (+2.5) 5.0, (+2.5) 5.0, (+2.5)5.0 (+2.5) 5.0
(+2.0) 4.5 (+2.0) 4.5 (+2.0) 4.5 (+2.0) 4.5 (+2.0) 4.5
S(+1.5)4.0 (+1.5) 4.0 A (41940 (+1.5)4.0 (+1.5) 4.0
8(+1.0) 35 (+1.0)35 d (+1.0)3.5 o’ (+1.0)35 (+1.0)3.5
£ (+05)3.0 (+0.5) 3.0 P (+0.5) 3.0 (+0.5) 3.0 (+0.5) 3.0 —
Q( 0025 ( 0.0)25 (0025 (0025 (0025 — ]
5(-05)2.0 (-0.5) 2.0 (-0.5)2.0 // (-0.5)2.0 (-0.5) 2.0 =t
E(1.015 (-1.015 o (1.0 15— (-1.0)15 (-1.0)15
01510 (- 15 1.0—#2 (-1.5)1.0 (-1.5)1.0 (1510
(-2.0)05 (-2.0)05 (-2.0)05 (-2.0)05 (-2.0)05
(-2.5) 00 (-2.5)0.0 (-2.5) 0.0 (-2.5) 00 (-2.5) 00
MIN TRAVEL (°) MAX MIN TRAVEL (°) MAX MIN TRAVEL (°) MAX MIN TRAVEL (°) MAX MIN TRAVEL () MAX
DUAL OUTPUT - CONFIGURATION 4
+50% +40% +30% +25% +£10%
(+25) 508 (+2.5) 5.0 (+2.5) 5.0, (+2.5)5.0 (+2.5) 5.0
(+2.0) 4.5 (+2.0) 455 (+2.0) 4.5 (+2.0) 4.5 (+2.0) 4.5
S(+15) 40— (+1.5) 40—~ A (15401 (+15)40[ (+1.5) 4.0
8(+1.0)35 NS (+1.0)35 N // (+1.0) 35—y > (+101 85| (+1.0)3.5
£ (+05)3.0 < (+0.5) 3.0 N (+0.5) 3.0 4 (+0.5) 3.0 < (+0.5) 3.0 <=2 ——
Q( 0025 N ( 0.0)25 < (0025 >< (0025 > Sy (0025 /,; - Z
5(-0.5) 2.0 N (-0.5) 2.0 7 3 (-0.5) 2.0 > S (-0.5) 2.0 N (-0.5) 2.0 =
E(1.015 (-1.0)15 A y (-1.0)15 1015 SNJ(1.0)15
01510 Mo 1.5 1.0 1510 (-1.5)1.0 (-1.5)1.0
(-2.0)05 <1 2005 (-2.0)05 (-2.0)05 (-2.0)05
(-2.5) 00 (-2.5)0.0 (-2.5) 00 (-2.5) 00 (-2.5) 00
MIN TRAVEL (©) MAX MIN TRAVEL (°) MAX MIN TRAVEL (©) MAX MIN TRAVEL (©) MAX MIN TRAVEL (°) MAX
Output 1
- === Output 2

POWER SUPPLY

The 3000 series is designed to be powered by a regulated 5V+0.5V power supply. The outputs are ratiometric,
making a stable, noise free, power supply essential. The 3.3V version of the 3000 series requires a power supply
accurate to =0.1V. The outputs are not ratiometric, the voltage gain is set to 50% as standard, giving an output range
from 0 to 3.3V regardless of supply voltage. The power supply to the joystick should be carefully regulated to be
within tolerance. Should the power supply change outside of the specified tolerances, permanent damage may
occur.

MAGNETIC IMMUNITY AND SYSTEM DESIGN

The 3000 series incorporates internal magnetic screening to minimise the effect of external magnetic fields. Mounting
or operating the joystick close to strong magnetic fields is not recommended. System designers should follow best
practice when incorporating the 3000 series |oystick into their products. Care should be taken to decouple the power
supply properly and to employ adequate EMC shielding.

MOUNTING

When mounting the joystick, care should be taken to site it in a position that does not make it vulnerable to damage
when in use. If the joystick is intended for use in a handheld enclosure then care must be taken to protect the joystick
from damage caused by dropping. Basic precautions such as mounting it at the lightest end of the enclosure so it
doesn’t hit the ground first or by protecting it with a guard should always be implemented for long term reliability.
The body of the joystick, on the underside of the panel, must not be subject to water spray, excessive humidity or
dust. Some handles may be larger than some panel cut-outs. This may restrict the choice of mounting and bezel
options. Please refer to APEM for assistance.

Note: The company reserves the right to change specifications without notice.
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3000 series

Premium Hall effect joysticks

Overview

CENTER DETECT (CD)

Where selected, (configuration 1 types) the output on this additional cable will be OV while the joystick is inactive. Should either the
X or Y outputs change outside of the center tolerance, indicating that the joystick has been operated, the center detect signal will
switch to 5V. Within the joystick this output is pulled high by a 2K2 resistor and is decoupled by a 100nF capacitor to OV. This output
is designed for use in applications requiring an enable/disable signal that is separate from the main wipers. It is not recommended
for use as a safety feature or a method of “person-present” detection.

CENTER TAP REFERENCE (CT)

Where selected, (configurations 1, 3 and 4) the joystick also outputs a center reference voltage that is set at 50% (+1%) of the
supply voltage. This output can be used to check the integrity of the power supply applied to the joystick. A reading on this output,
outside of the specified tolerance suggests a problem with the power supply to the joystick. The other purpose of this output is to
act as a reference equal to the voltage output when the lever is at center. Measuring the voltage outputs relative to CT rather than
0V eliminates inaccuracies created by variation in supply voltage.

GAIN OPTIONS

The voltage output on the wipers, at full scale deflection is determined by the gain. The gain is expressed as a percentage of the
voltage supplied. Therefore (assuming a 5V supply) a joystick specified with =25% gain would yield 1.25V at South, 2.5V at center
and 3.75V at North. A range of gain options are available as standard for configurations 1, 3 and 4. All joysticks are supplied
pre-set and no further calibration is needed throughout the lifetime of operation.

OUTPUT IMPEDANCE

The voltage outputs at center and at each end of travel are specified across an infinite load, with no current flowing. The output
impedance specified in the electrical specification should be taken into account when designing a system. Load resistance of less
than 10K Ohms is not recommended.

MECHANISM

The omni-directional mechanism utilizes an extremely robust ball-socket pivot. This construction yields an end product that is
extremely resistant to vertical impact. Furthermore it constantly withstands high pull, push, rotational or horizontal forces that the
product may be subject to, during life.

SPRINGING

All 3000 series are offered sprung to center. The standard spring force requires 1.3N (nominally) to off-center the joystick. The
3000 series may be specified with a lighter spring (1N), or a stronger spring (1.6N).

GUIDED FEEL

The 3000 series may also be specified with guided feel. A joystick with guided feel moves more readily towards the poles (N, S, E
and W) and whilst it can still move away from the poles, the force required to do so is greater. Unless specified otherwise, joysticks
are supplied as standard without guiding. This standard configuration allows the user to move the joystick anywhere within the
limiter with the same force and without any bias.

CONNECTIONS

The joystick is fitted, as standard, with 150mm long BS6360 rated cables and an industry standard 2.5mm pitch connector(s).
Further non-standard connectors and cable options are available upon request.

CONFIGURATIONS 1 & 2 CONFIGURATIONS 3 & 4

Joysticks are supplied with a seven way connector as Joysticks are supplied with two completely independent
standard. If the joystick is specified with a pushbutton cable assemblies for a truly dual system.

handle, the connector will be nine way. PIN 1: OV (Black)

PIN 1: OV (Black) PIN 2: Center Tap Reference (Green)

PIN 2: Center Tap Reference (Green) PIN 3: No connection

PIN 3: Z Axis Output (Purple) - Where Specified PIN 4: Y Axis Output (Yellow)

PIN 4: Y Axis Output (Yellow) PIN 5: X Axis Output (Blue) - Where Specified
PIN 5: X Axis Output (Blue) - Where Specified PIN 6: +V (Red)

PIN 6: +V (Red) PIN 7: No connection

PIN 7: Center Detect (Orange)

PIN 8: Pushbutton (Orange) For details on configuration 5 pinout, please refer to
PIN 9: Pushbutton (Orange) Customer Support.

Note: The company reserves the right to change specifications without notice. |
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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




