TECHNICAL DATASHEET

LED Driver
LNE-120W Series / LNE-[1V120W [ ][ ][]

LNE

Highlights & Features

—  Universal AC input voltage from 90-305Vac

— High efficiency > 93.5%

—  With IP65/ 67 protection for most outdoor applications

—  Built-in Active PFC and conforms to harmonic current
IEC/EN 61000-3-2, Class C

— Adjustable constant current level through internal
potentiometer

— Common mode 6kV and differential mode 4kV surge
immunity

Safety Standards

(€ @ &K= Mhus
@ \F/ W W W SELV CB Certified for worldwide use

Model Number: LNE-OV120Ww OO0
Unit Weight: 0.98 kg
Dimensions (L x W x D): 220 x 68 x 38.8 mm

General Description

Delta LED drivers come in different series to suit different application needs. The LNE series features adjustable output voltage and
current level. All the models come in full corrosion resistance aluminum casing and major international safety certifications. LNE series
offers the capability to achieve different level of LED brightness via built-in dimming function to meet various application and energy
optimization needs. The products are designed and rigorously tested to work with various indoor and outdoor LED lighting conditions.
Featuring high surge immunity (CM: 6kV, DM: 4kV) and complying to IP65/IP67 make Delta LNE series an essential part of an energy
efficient LED lighting power solution for both indoor and outdoor applications.

Model Information
LNE LED Driver

Model Number Input Voltage Range Output Voltage Output Current
LNE-12v120wO O 90-305Vac (LNE-OV120WIAD) 12vdc 10.00A
LNE-24v120wO 0O 90-277Vac (LNE-JV120wICO) 24Vdc 5.00A
LNE-36V120WwO O 36Vdc 3.40A
LNE-48v120wO O 48Vdc 2.50A

Model Numbering

LNE - v 120w | d d

LED Driver Output Voltage Output Power  Package Type Safety Approval Variable
12v (120W series A — IP65 with adjustable VR~ A — UL approval A — Delta standard
ggg model) D — IP67 with dimming C - ENEC, CE and

48V and without adjustable VR CCC approval

1 All parameters are specified at 25°C ambient unless otherwise indicated. A
www.DeltaPSU.com (May 2015, Rev. 00) AELTA
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LED Driver

LNE-120W Series / LNE-[_V120W[]LI[]

Specifications

Model Number LNE-12V120WC LNE-24V120WL] LNE-36V120WLI LNE-48V120WL]
Input Ratings / Characteristics
Nominal Input Voltage 100-277Vac (LNE-COV120WAD)
100-240Vac (LNE-OV120WLICO)
Input Voltage Range 90-305Vac (LNE-C1V120WAL)
90-277Vac (LNE-JV120WICO)
Nominal Input Frequency 50-60Hz
Input Frequency Range 47-63Hz
Input Current 1.40A typ. @ 115Vac, 0.60A typ. @ 230Vac,
0.55A typ. @ 277Vac
Efficiency at 100% Load 115Vac | 90.0% typ. 91.5% typ. 91.5% typ. 92.0% typ.
230Vac | 92.0% typ. 93.0% typ. 93.0% typ. 93.5% typ.
277Vac | 92.0% typ. 93.0% typ. 93.0% typ. 93.5% typ.
Max Inrush Current (Cold Start) 65A typ. @ 230Vac
Power Factor at 100% Load 0.98 typ. @ 115Vac, 0.95 typ. @ 230Vac
0.93 typ. @ 277Vac
Leakage Current <0.75mA @ 277Vac
Power Factor Vs Output Load
LNE-12v120W0O LNE-24Vv120w0
1.00 1.00
0.90 0.90
_ 080 __ 080
‘:&-— 0.70 E 0.70
E 0.60 // § 0.60 //
2 050 2 o050
e/ 2o/
0.30 0.30
0.20 0.20
10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 920 100
Percentage of Max Load (%) Percentage of Max Load (%)
[ —1isvac 230Vac —277Vac | [ —115vac 280Vac —277Vac |
LNE-36V120W0 LNE-48Vv120W0
1.00 1.00
0.90 0.90
0.80 0.80
E 0.70 / E 0.70
E 0.60 // § 0.60 //
2 050 2 050
E 0.40 / E 0.40 ,/
0.30 0.30
0.20 0.20 T T T T T T T T
10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 920 100

Percentage of Max Load (%)

—115Vac 230Vac ——277Vac |

All parameters are specified at 25°C ambient unless otherwise indicated.
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LNE-120W Series / LNE-[_V120W[]LI[]

Efficiency Vs Output Load at Nominal Output Voltage
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Model Number

Output Ratings / Characteristics

LNE-24V120wO
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LNE-24V120WL]  LNE-36V120WLI  LNE-48V120W[

Nominal Output Voltage

Output Voltage Adjustment Range*
Nominal Output Current

Output Current Adjustment Range*
Output Power

Line Regulation

Load Regulation
(@ 100-277Vac input, 0-100% load)
PARD (20MHz)

Rise Time
Start-up Time

Hold-up Time

Dynamic Response
(Overshoot & Undershoot O/P Voltage)

* For LNE-120WA package type only.

12Vdc 24Vdc 36Vdc 48Vdc
10.8-13.5V 22.0-27.0V 33.0-40.0V 43.0-53.0V
10.0A 5.0A 3.4A 2.5A
5.0-10.0A 2.5-5.0A 1.7-3.4A 1.2-2.5A
120W 120W 122.4W 120W

+ 0.5% (@ 100-277Vac input)

+2.0% +1.0% + 0.5% + 0.5%
<150mVpp <150mVpp < 200mVpp < 200mVpp

< 50ms @ 115Vac & 230Vac & 277Vac

1200ms typ. @ 115Vac (100% load)

500ms typ. @ 230Vac & 277Vac (100% load)

16ms typ. @ 115Vac & 230Vac & 277Vac (100% load)

+ 5% @ 0-100% load
(Slew Rate: 0.1A/uS)

All parameters are specified at 25°C ambient unless otherwise indicated. A AELT 4
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TECHNICAL DATASHEET

LED Driver
LNE-120W Series / LNE-[1V120W [ ][ ][]

Model Number = LNE-12V120WL LNE-24V120WLI  LNE-36V120WL  LNE-48V120W[I

Mechanical
Casing Aluminium
Dimensions (L x W x D) 220 x 68 x 38.8 mm
Unit Weight 0.98 kg
Cooling System Convection
Wire Input  VDE HO5RN-F3G1.0mm?  Line: Brown, Neutral: Blue,
PE: Green/Yellow
UL SJTW 18AWGX3C Line: Brown, Neutral: Blue,
PE: Green/Yellow
Output VDE HO7RN-F2x1.5mm®  Positive: Red, Negative: Black
UL SJTW 14AWGX2C Positive: Red, Negative: Black
Dimming VDE HO5RN-F2x1.0mm?  Positive: White, Negative: Blue
UL SJTW 18AWGX2C Positive: White, Negative: Blue
Noise (1 Meter from power supply) Sound Pressure Level (SPL) < 25dbA

Environment

Surrounding Air Temperature Operating -40°C to +70°C
Storage -40°C to +85°C
Power De-rating > 60°C de-rate power by 4% / °C
< 100Vac de-rate power by 2% / Vac
Operating Humidity 5 to 95% RH (Non-Condensing)
Operating Altitude 0 to 3,000 Meters
Shock Test (Non-Operating) IEC 60068-2-27, Half Sine Wave: 50G for a duration of 11ms,
3 shocks for each 3 directions
Vibration (Non-Operating) IEC 60068-2-6, Random: 5Hz to 500Hz (2.09G);
20 min per axis for all X, Y, Z direction
Pollution Degree 2
Protections
Overvoltage 13.8-16.8V, 27.6-33.6V, 41.4-50.4V, 55.2-67.2V,
Latch Mode Latch Mode Latch Mode Latch Mode
Overload / Overcurrent 95-108%o0f rated load current, constant current limit
Auto-Recovery when the fault is removed
Over Temperature Hiccup Mode, Auto-Recovery when the fault is removed
Short Circuit Constant current limit , Auto-Recovery when the fault is removed
Degree of Protection IP65 (LNE-LJV120W ACI)
IP67 (LNE-CJV120W DOIO)
Protection Against Shock Class | with PE* connection

*PE: Primary Earth

4 All parameters are specified at 25°C ambient unless otherwise indicated. A
www.DeltaPSU.com (May 2015, Rev. 00) AELTA



TECHNICAL DATASHEET

LED Driver
LNE-120W Series / LNE-[1V120W [ ][ ][]

Model Number = LNE-12V120WL LNE-24V120WLI  LNE-36V120WL  LNE-48V120W[I

Reliability Data

MTBF > 700,000 hrs. as per Telcordia SR-332
I/P: 115Vac, O/P: 100% load, Ta: 25°C
Expected Cap Life Time 10 years (115Vac & 230Vac, 50% load @ 40°C)

Safety Standards / Directives

Electrical Safety CB scheme to IEC 61347-1, IEC 61347-2-13
ENEC to EN 61347-1, EN 61347-2-13
cRUus to UL 8750 (LNE-C1V120WLAL)
CCC to GB19519.1, GB19510.14
Compliance to IEC/EN/UL 60950-1

CE In conformance with EMC Directive 2004/108/EC and Low Voltage
Directive 2006/95/EC

Material and Parts RoHS Directive 2011/65/EU Compliant

Galvanic Isolation Input to Output  3.85kVac

Input to Ground  2.0kVac
Output to Ground  1.5kVac

EMC
EMC / Emissions EN 55015 Class B;
Compliance to CISPR 22, EN 55022, FCC Title 47: Class B
Immunity to Compliance to EN 61547, EN 55024
Electrostatic Discharge IEC 61000-4-2 Level 4 Criteria A"
Air Discharge: 15kV
Contact Discharge: 8kV
Radiated Field IEC 61000-4-3 Level 3 Criteria A"
80MHz-1GHz, 10V/M with 1kHz tone / 80% modulation
Electrical Fast Transient / Burst IEC 61000-4-4 Level 3 Criteria A"
2kV
Surge IEC 61000-4-5 Level 5 Criteria B?
Common Mode®: 6kV
Differential Mode®: 4kV
Conducted IEC 61000-4-6 Level 3 Criteria A"
150kHz-80MHz, 10Vrms
Power Frequency Magnetic Fields |IEC 61000-4-8 Level 3 Criteria AV
10A/Meter
Voltage Dips IEC 61000-4-11  100% dip; 0.5 cycle; Self Recoverable
70% dip; 10 cycle; Self Recoverable
Harmonic Current Emission IEC/EN 61000-3-2, Class C
(115Vac & 230Vac @ = 50% load & 277Vac @ = 75% load)
Voltage Fluctuation and Flicker IEC/EN 61000-3-3

1) Criteria A: Normal performance within the specification limits

2) Criteria B: Temporary degradation or loss of function which is self-recoverable
3) Asymmetrical: Common mode (Line to earth)

4) Symmetrical: Differential mode (Line to line)

5 All parameters are specified at 25°C ambient unless otherwise indicated. A
www.DeltaPSU.com (May 2015, Rev. 00) AELTA
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LED Driver
LNE-120W Series / LNE-[1V120W [ ][ ][]

Block Diagram

LNE-CIV120WALIO
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6 All parameters are specified at 25°C ambient unless otherwise indicated. A
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LNE-120W Series / LNE-[1V120W [ ][ ][]

Dimensions
L x Wx D: 220 x 68 x 38.8 mm

LNE-CIV120WALIO

FG (G |
AC/L R =

AC /N(BLUE @/

LNE-CIV120wDCIO

76 (G |
AC /L G Aot =

AC /N(BLUE @/

220.0£1.0
120 196.0£0.5
<
300420 M| =) 300£20
LA . | V-(BLACK)
| 3 62. Y EWERED)
o ¥ T case
(=]
H ~
ol sf ] s
< =
: ®
= ==
o
a
H
@
0
2
220.041.0
196.040.5 300420
q I
> I
300+20 =D = DIM—(BLUE
[ == DM+ (WHITE)
~ )
lL 5 Tcose £2.2 D‘ V-(BLACK)
= _
S h—é gwsm)
< ] b,
s ~ = o
&
30020
= ==
° Il 1l
H IE 1|
«
I | h

Item Device Description
1 Input Cable
Output Cable

o~ w0 N

Dimming Cable

Vo Adjust (Constant Voltage Adjustment)
lo Adjust (Constant Current Adjustment)

All parameters are specified at 25°C ambient unless otherwise indicated.
www.DeltaPSU.com (May 2015, Rev. 00)
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LED Driver
LNE-120W Series / LNE-[1V120W [ ][ ][]

Engineering Data
De-rating
100

90 T

80 T

70

60 +

50

40 +

30

Percentage of Max Load (%)

20

10 +

0 t f } t } } t }
-20 -10 0 10 20 30 40 50 60 70

Surrounding Air Temperature ('C)

Fig.1 De-rating for Horizontal Mounting Orientation
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8 All parameters are specified at 25°C ambient unless otherwise indicated.

www.DeltaPSU.com (May 2015, Rev. 00)

Note

1.

Power supply components may degrade, or
be damaged, when the power supply is
continuously used outside the shaded region,
refer to the graph shown in Fig. 1.

If the output capacity is not reduced when the
surrounding air temperature >60°C, the
device will run into Over Temperature
Protection. When activated, the output
voltage will go into bouncing mode and will
recover when the surrounding air
temperature is lowered or the load is reduced
as far as necessary to keep the device in
working condition.

Depending on the surrounding air
temperature and output load delivered by the
power supply, the device can be very hot!

If the device has to be mounted in any other
orientation, please do not hesitate to contact
info@deltapsu.com for more details.

No output power de-rating for the input
voltage from:-

100Vac to 277Vac (LNE-C1V120WLICO),
100Vac to 305Vac (LNE-CJV120WJAL)

A NELTA
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LED Driver
LNE-120W Series / LNE-[1V120W [ ][ ][]

Assembly & Installation

The device is not recommended to be placed on low thermal conductive surfaces. For example, plastics.

Base Mounting (Horizontal)

AC POWER CORD DC POWER CORD
( (
= ) A\ ==
J /
{ I}

/.

Fig.2 Recommended Mounting Orientation

Safety Instructions

ALWAYS switch mains of input power OFF before connecting and disconnecting the input voltage to the device. If mains are not
turned OFF, there is risk of explosion / severe damage.

To guarantee sufficient convection cooling, keep a distance of 50mm above and lateral distance to other units.

DO NOT insert any objects into the device.

Note that the enclosure of the device can become very hot depending on the surrounding air temperature and load of the device.
Risk of burns!

If the device is continuously operating in a mounting orientation other than those shown in Fig. 2. or at high ambient temperature
outside the shaded region shown in Fig. 1., the device may be damaged or degraded.

When the PE terminal is not connected, the device must be installed on a metal plate with PE connection.

The current rating for the output cable must be rated higher than or equal to the output current of the power supply. Please refer
to the product specifications.

For device with dimming function, always ensure the dimming control is working properly.

All parameters are specified at 25°C ambient unless otherwise indicated. A
www.DeltaPSU.com (May 2015, Rev. 00) AELTA
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Functions

Start-up Time

The time required for the output voltage to reach 90% of its set value, after the input voltage is applied.

Rise Time

The time required for the output voltage to change from 10% to 90% of its set value.

Hold-up Time

Hold up time is the time when the AC input collapses and output voltage retains regulation for a certain period of time. The time
required for the output to reach 95% of its set value, after the input voltage is removed.

M Graph illustrating the Start-up Time, Rise Time, and Hold-up Time

Rise Time

Start Up Time
1

€

Hold Up Time

Output Voltage !
P ge (Vo) _____i/////”k\ 90% of V.
— 10% of V,

AC Input Voltage —

AC Input ON -

Inrush Current

Inrush current is the peak, instantaneous, input current measured
and, occurs when the input voltage is first applied. For AC input
voltages, the maximum peak value of inrush current will occur
during the first half cycle of the applied AC voltage. This peak
value decreases exponentially during subsequent cycles of AC
voltage.

Dynamic Response

95% of V,—]

=N

€— AC Input OFF

The power supply output voltage will remain within 5% of its
steady state value, when subjected to a dynamic load from 0 to

100% of its rated current.

B  90% Duty / 1KHz
1

o

Ii / Iir|r p 100% Load
1.0
0.9 90%
i (0.9ms)
05 1 0% Load
- 10%
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| / t ©0.1ms) (Time)
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0
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10 All parameters are specified at 25°C ambient unless otherwise indicated. A AEI_-I- 4
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Driving Methods of LED Modules

Output
Voltage (V,)

100%

(A) Constant voltage,
Horizontal curve

A typical LED power supply is able to either work in "constant
voltage mode (CV) or constant current mode (CC)" to drive the
LEDs. DELTA’s LED driver integrate CV+ CC characteristic that
can be operating at both CV mode (with external LED driver, at
area ® and CC mode (direct drive, at area ®)).

(B! Constant current,

Vertical curve

In the constant current region, the highest voltage at the output
of the driver depends on the configuration of the end systems.

Should there be any compatibility issues, please contact with

Delta.
100% Output
Current (1)
Dimming Operations
This operation is available for LNE-[JV120WD[I[J only.
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The Dimming connection diagram for turning the lighting fixture ON/OFF can be configured as below.

FG N L

((

10K~100K Ohm resistance
1~10V Dimming function

) |
l e}
0\ % Relay Switch c\
Q o o
(( | Adjuster
)) 1
White
O ACL DIM+ O
Brown DIM- O Blue
Blue OoAcN L NE-[IV120WDLIL]
V+ O
Red iahti "
Green/Yellow OPE® V-0 LED Lighting Fixture
Black

Please refer an example of reference configuration as follows.

1. Built-in 3 in 1 dimming function, IP67 rated. Output constant current level can be adjusted through output cable by connecting
a resistance or 1~10Vdc or 10V PWM signal between DIM+ and DIM-.
2. The LED lighting fixture can be turned ON/OFF by the switch.

All parameters are specified at 25°C ambient unless otherwise indicated. A
" AELTA
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3. Please DO NOT connect "DIM-" to "V-".
4. Reference resistance value for output current adjustment (Typical).

Resistance 10KQ 20KQ 30KQ 40KQ 50KQ 60KQ 70KQ 80KQ 90KQ 100KQ

Rated Current (%) 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

5. 1 ~10V dimming function for output current adjustment (Typical).

Dimming Value A% 2V 3V 4v 5V 6V v 8V 9V 10V

Rated Current (%) 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

6. Please note that LNE-L1V120WDUII can't turn the lighting fixture totally dark. Please refer to the connection method above
to achieve 0% brightness of the lighting fixture connecting to the LED power supply unit.
7. ltis recommended to directly connect to LEDs, but is not suitable for using additional drivers.

12 All parameters are specified at 25°C ambient unless otherwise indicated. A
www.DeltaPSU.com (May 2015, Rev. 00) AELTA
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Overload & Overcurrent Protections

Initially, the power supply’s Overload (OLP) and Overcurrent
(OCP) Protections will be activated when output current between
95% and 108% of lo (Max load). In such occurrence, the Vo will
start to droop and once the power supply has reached its
maximum power limit, the protection is activated and the power
supply will go into “CC mode” (Auto-Recovery). The power supply
will recover once the fault condition of the OLP and OCP is
removed and lo is back within the specifications.

Qutput
Voltage (V)

100%

95-108% output

Current (1)

Short Circuit Protection

The power supply’s output OLP/OCP function also provides
protection against short circuits. When a short circuit is applied,
the output current will operate in “Hiccup mode”, as shown in the
illustration in the OLP/OCP section on this page. The power
supply will return to normal operation after the short circuit is
removed.

Others
Delta RoHS Compliant

Overvoltage Protection

The power supply’s overvoltage circuit will be activated when its
internal feedback circuit fails. The output voltage shall not exceed
its specifications defined on Page 4 under “Protections”.

The power supply should be latch.

Max OVP Level

Nominal Variable O/P Voltage Range

O/P Voltage

Zero Output Latch-Off

Typical Overvoltage Condition as seen at the O/P

Over Temperature Protection

As mentioned above, the power supply also has Over
Temperature Protection (OTP). In the event of a higher operating
temperature at 100% load, the power supply will run into OTP
when the operating temperature is beyond what is recommended
in the de-rating graph. When activated, the output voltage will go
into bouncing mode until the temperature drops to its normal
operating temperature as recommended in the de-rating graph.

Restriction of the usage of hazardous substances

electrical and electronic equipment”.

This product conforms to this standard.

PFC — Norm EN 61000-3-2

Line Current Harmonic content

Y, The European directive 2011/65/EU limits the maximum impurity level of homogeneous materials such as lead,
Y E mercury, cadmium, chrome, polybrominated flame retardants PBB and PBDE for the use in electrical and
electronic equipment. RoHS is the abbreviation for “Restriction of the use of certain hazardous substances in

13 All parameters are specified at 25°C ambient unless otherwise indicated.
www.DeltaPSU.com (May 2015, Rev. 00)

Typically, the input current waveform is not sinusoidal due to the periodical peak charging of the input capacitor.
In industrial environment, complying with EN 61000-3-2 is only necessary under special conditions. Complying
to this standard can have some technical drawbacks, such as lower efficiency as well as some commercial
aspects such as higher purchasing costs. Frequently, the user does not profit from fulfilling this standard,
therefore, it is important to know whether it is mandatory to meet this standard for a specific application.

A AELTA



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




