UNR Open-Frame Series
Single Output, Non-Isolated, 15-20 Amp
5VIN, 1.5-3.3V0OUT DC/DC Converters
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Murata Power Solutions

Features

® Output: Non-isolated
1.5V or 1.8V @ 20 Amps

OBSOLETE PROD

2.5V or 3.3V @ 15 or 20 Amps curren . i
= Input Voltage: 4.75-5.5V (5V nominal) a uniq Last time buy 3 March 2014
30-66

® Package: 2" x 2" x 0.49" open-frame with
attached heat sink

® Full synchronous-rectifier topology

Click here for more informatic

load (+0.5%) regulated and feature low noise (typically 75mVp-p) and quick step

m Efficiencies as high as 91% response (50msec). Their feature set includes Vour trim capability, an on/off control
= Noise as low as 75mVp-p function, output remote-sense pins, and output overcurrent detection and short-
circuit protection ("hiccup" technique with auto-recovery). Their unique package
integrates an anodized aluminum heat sink with the circuit’s thermal-clad aluminum
baseplate. With minimal air flow (100Ifm), all models deliver full output power/cur-

m Stable no-load operation
m Excellent thermal derating

® Output short-circuit protection rent up to +65°C.
m  On/off control, trim and sense functions All UNR 30-66W Open-Frame DC/DC Converters are UL1950/EN60950 certi-
= ULG0950/EN60950 certified fied. Safety certifications, EMC compliance test reports, and qualification (including

HALT) test reports are available upon request.
= Qual tested, HALT tested, EMI tested

+INPUT © /\[1 —000 +OUTPUT

@ Qi/l “
10.5Q
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R:EI\ITPUUJN p 3 _ 3 O OQUTPUT
RETURN
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VOLTAGE |
BOOST ¢—o —SENSE
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+Voe DETECTION
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CONTROL CONTROLLER ERROR AMP Vour
—o
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M

Figure 1. Simplified Schematic

MPLIANT \ For full detans goto
/rohs
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Murata Power Solutions UNR Open-Frame Series
Single Output, Non-Isolated, 15-20 Amp

5VIN, 1.5-3.3VOUT DC/DC Converters

Performance Specifications and Ordering Guide ©

- owat |t B .

Vour lour e s g Vin Nom. Range IN® R (Case,

Root Model © (Volts) (Amps) Typ. Max. Line Load ® (Volts) (Volts) (mA/A) Min. Typ. Pinout)
UNR-1.5/20-D5 15 20 80 100 +0.1% +0.5% 5 47555 150/7080 82.5% 84% C21,P26
UNR-1.8/20-D5 18 20 80 100 +0.1% +0.5% 5 47555 150/8500 83.5% 85% C21,P26
UNR-2.5/15-D5 25 15 75 120 10.1% +0.5% 5 47555 150/8430 86% 89% C21,P26
UNR-2.5/20-D5 25 20 75 120 10.1% +0.5% 5 47555 150/11360 83% 86% C21,P26
UNR-3.3/15-D5 33 15 75 120 +0.1% +0.5% 5 47555 150/10880 87% 91% C21,P26
UNR-3.3/20-D5 33 20 75 120 +0.1% +0.5% 5 47555 150/14830 86% 89% C21,P26
@ Typical at Ta = +25°C under nominal line voltage and full-load conditions, unless @ Ripple/Noise (R/N) is tested/specified over a 20MHz bandwidth. Output noise may be further
otherwise noted. All models are tested and specified with a 22uF output capacitor with a reduced by installing additional external output caps. See /O Filtering and Noise Reduction.

200m€ ESR and a 4000pF input capacitor with 9.75Arms ripple-current rating and 20mQ ESR. ® These devices have no minimum-load requirements and will regulate under no-load conditions.

See I/O Filtering and Noise Reduction for more details. @ Nominal line voltage, no-load/full-load conditions.

® These are only partial part numbers. Refer to the part number structure when ordering.

PART NUMBER STRUCTU MECHANICAL SPECIFICA

Case C21
- / - -
Output Configuration: RoHS-6 compliant* (5269800)
U= Unipolr ML L L L L L]
Input Voltage Range: 0.49
Non-Isolated D5 = 4.75 to 5.5 Volts (5V nominal) (gfgg) | s (12.45)

Nominal Output Voltage: Maximum Rated Output ” f
1.2,15,1.8,2.5 or 3.3 Volts Current in Amps T 4
0.040 +0.002 DIA. / \ 0.080 +0.002 DIA.
. . - (1.016 +0.051) 1.600 (2.032 +0.051)
* Contact Murata Power Solution Technologies (DATEL) for availability. 4PLACES (40.64) 4 PLACES
D I
i t
1 6 1—o—
0.600 2
(15.24) -+
3EQ.SP @ o |3 0.500
0.200 (5.08) * (12.70) 1600 200
* 4 7 (41.66) (50.80)
0.400
(10.16) 0.320
@15 8.13)
§ 8
D JanY
BOTTOM VIEW N
#4-40 THD THRU L
4 PLACES 0.180 L 0.180
@57 ™ (4.57)
1.640
(41.66)

DIMENSIONS ARE IN INCHES (MM)

1/0 Connections

Pin Function P26
Trim
-Sense
+Sense
+Output
Output Return
On/Off Control
+Input
Input Return

| Nl s|w| | =
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Murata Power Solutions

Performance/Functional Specifications
Typical @ Ta=+25°C under nominal line voltage and full-load conditions unless noted. ©

®@0®60

Input Voltage Range 4.75 to 5.5 Volts (5V nominal)
Input Current:
Normal Operating Conditions See Ordering Guide
Standby/Off Mode TBD
Input Ripple Current:
UNR-1.5/20-D5, UNR-1.8/20-D5 260mAp-p
UNR-2.5/15-D5 150mAp-p
UNR-2.5/20-D5 140mAp-p
UNR-3.3/15-D5 100mAp-p
UNR-3.3/20-D5 150mAp-p
Input Filter Type Capacitive (74uF)
Overvoltage Protection None
Reverse-Polarity Protection None

On/Off Control (Pin 6) ® On = open or +4V to +Vi; In = TBD

Off =+0.4V to 1V; In =TBD

Vour Accuracy (50% load) +1% maximum

Vour Trim Range (3.3Vour models): @
Trim pin tied to +Output
Trim pin tied to Output Return

Vour = <1.53 Volts
Vour = >3.6 Volts

Minimum Loading No load
Temperature Coefficient +0.02% per °C
Ripple/Noise (20MHz BW) See Ordering Guide
Line/Load Regulation See Ordering Guide
Efficiency See Ordering Guide

Overcurrent Protection: @

Technique "Hiccup" with auto-recovery
15 Amp Models 146 to 173% (160% typical)
20 Amp Models 115 to 130% (120% typical)
Average Output Current 1 Amp typical, 3 Amps maximum

Dynamic Characteristics

Transient Response (50 to 75% step) ~ 50psec to +2% of final value
Start-Up Time: ®

Vin to Vour 30msec
On/Off to Vour 30msec
Switching Frequency 200kHz (+20kHz)

Environmental

Operating Temperature (Ambient): ©

Without Derating -40 to +35-65°C
With Derating to +100°C (See Derating Curves)
Storage Temperature 4010 +105°C

Physical

Dimensions 2"x2"x0.49" (51 x 51 x 12.45mm)

Shielding Open-frame

Attached Heatsink Black anodized aluminum

Circuit Board Single-layer conductors on aluminum base

Pin Material RoHS: Gold plate over copper alloy
Non-RoHS: Tin over copper alloy

Weight 1.7 ounces (48.2 grams)

Flammability UL 94V-0

www.murata-ps.com/support

UNR Open-Frame Series
Single Output, Non-Isolated, 15-20 Amp
5VIN, 1.5-3.3VOUT DC/DC Converters

@ All models are tested and specified with a 22pF output capacitor with a 200m<2 ESR and a
4000pF input capacitor with 9.75Arms ripple-current rating and 20mQ ESR. See I/O Filtering
and Noise Reduction for more details. These devices have no minimum-load requirements
and will regulate under no-load conditions.

See Output Overcurrent Detection for details.

See On/Off Control for details.

See Output Voltage Trimming for details.

See Start-Up Time for details.

See Temperature Derating for details.

Absolute Maximum Ratings

Input Voltage:
Continuous 5 Volts
Transient (100msec) 7 Volts
Input Reverse-Polarity Protection None

Input/Output Overvoltage Protection None

Output Current Current limited. Devices can
withstand a sustained output
short circuit without damage.

Storage Temperature -40to +105°C

Lead Temperature (Soldering, 10 sec.) +300°C

These are stress ratings. Exposure of devices to any of these conditions may adversely
affect long-term reliability. Proper operation under conditions other than those listed in the
Performance/Functional Specifications Table is not implied.

TECHNICAL NOTES

Return Current Paths

These are non-isolated DC/DC converters. The Input Return and Output
Return pins are connected to each other internally. To the extent possible,
allinput and load currents should be returned through the Input Return and
Output Return, respectively (via low-impedance runs). Any control signals
applied to the On/Off Control pin should be referenced to Input/Output
Return.

I/0 Filtering and Noise Reduction

All models in the UNR 30-66W Series are tested and specified with an
external 22uF output capacitor (200mQ ESR) and a 4000pF input capacitor
with a 9.75Arms ripple-current rating. External input capacitance is required
and must be rated to handle the input ripple current as follows:

IaMS = |OUT\/ Vout (1 _ Vour )
VIN VIN

(The large value of the input capacitor is due mainly to output characteristics
of DATEL's outgoing ATE test system. Ripple current rating is an important
consideration for the end user.) In critical applications, input/output ripple/
noise may be further reduced by installing additional I/O caps.

External input capacitors serve primarily as energy-storage elements. They
should be selected for bulk capacitance (at appropriate frequencies), low
ESR, and high rms-ripple-current ratings. The switching nature of modern
DC/DC converters requires that dc input voltage sources have low ac
impedance, and highly inductive source impedances can affect system
stability. Your specific system configuration may necessitate additional
considerations.

Output ripple/noise (also referred to as periodic and random deviations or
PARD) can be reduced below specified limits using filtering techniques, the
simplest of which is the installation of additional external output capacitors.
Output capacitors function as true filter elements and should be selected for
bulk capacitance, low ESR, and appropriate frequency response. Any scope
measurements of PARD should be made directly at the DC/DC output pins
with scope probe ground less than 0.5" in length.

UNR30-66W.C01 Page 3 of 8



Murata Power Solutions

Output ripple/noise (also referred to as periodic and random deviations or
PARD) can be reduced below specified limits using filtering techniques, the
simplest of which is the installation of additional external output capacitors.
Output capacitors function as true filter elements and should be selected for
bulk capacitance, low ESR, and appropriate frequency response. Any scope
measurements of PARD should be made directly at the DC/DC output pins
with scope probe ground less than 0.5" in length.

All external capacitors should have appropriate voltage ratings and be
located as close to the converters as possible. Temperature variations for all
relevant parameters should be taken into consideration.

The most effective combination of external I/O capacitors will be a function
of your line voltage and source impedance, as well as your particular load
and layout conditions. Our Applications Engineers can recommend potential
solutions and discuss the possibility of our modifying a given device’s internal
filtering to meet your specific requirements. Contact our Applications Engi-
neering Group for additional details.

Input Fusing

UNR 30-66W Series DC/DC converters are not internally fused. Certain
applications and or safety agencies may require the installation of fuses at
the inputs of power conversion components. Fuses should also be used if the
possibility of sustained, non-current-limited, input-voltage polarity reversals
exist. To allow for inrush transients, fuses should rated for approximately 2
times the maximum input rms current.

Input Overvoltage and Reverse-Polarity Protection

UNR 30-66W Series DC/DC converters do not incorporate either input over-
voltage or input reverse-polarity protection. Input voltages in excess of the
listed absolute maximum ratings and input polarity reversals of longer than
"instantaneous" duration can cause permanent damage to these devices.

On/Off Control

The On/Off Control pin may be used for remote on/off operation. UNR 30-
66W Series DC/DC converters are designed so that they are enabled when
the control pin is pulled high or left open, and disabled when the control pin
is pulled low (see Performance Specifications for limits). As shown in Figure
2, all models have internal 5k<2 pull-up resistors to +Input.

Dynamic control of the on/off function is best accomplished with a mechani-
cal relay or open-collector/open-drain drive circuit (optically isolated if appro-
priate). The drive circuit should be able to sink appropriate current when
activated and withstand appropriate voltage when deactivated.

www.murata-ps.com/support

UNR Open-Frame Series
Single Output, Non-Isolated, 15-20 Amp
5VIN, 1.5-3.3VOUT DC/DC Converters

7 | +INPUT _

=
|

ON/OFF
CONTROL

INPUT
8 | RETURN

Figure 2. Driving the On/Off Control Pin

Applying an external voltage to the On/Off Control pin when no input power
is applied to the converter can cause permanent damage to the converter.
The on/off control function, however, is designed such that the converter

can be disabled (control pin pulled low) while input power (system 5V

power) is ramping up and then "released" once the input has stabilized.

The time duration between the point at which the converter is released and
its fully loaded output settles to within specified accuracy can be found in

the Performance/Functional Specifications Table. See Start-Up Time for more
details.

Start-Up Time

The Vin to Vour Start-Up Time is the interval between the time at which a
ramping input voltage crosses the lower limit of the specified input voltage
range (4.75 Volts) and the fully loaded output voltage enters and remains
within it specified accuracy band. Actual measured times will vary with input
source impedance, external input capacitance, and the slew rate and final
value of the input voltage as it appears to the converter.

The On/Off to Vour Start-Up Time assumes the converter is turned off via

the Remote On/Off Control with the nominal input voltage already applied to
the converter. The specification defines the interval between the time at which
the converter is turned on and the fully loaded output voltage enters and
remains within its specified accuracy band. See Typical Performance Curves
for details

Output Overvoltage Protection

UNR 30-66W Series DC/DC converters do not incorporate output overvolt-
age protection. In the extremely rare situation in which the device’s feedback
loop is broken, the output voltage may run to excessively high levels (Vout =
Vin). If it is absolutely imperative that you protect your load against any and
all possible overvoltage situations, voltage limiting circuitry must be provided
external to the power converter.

Output Overcurrent Detection

Overloading the output of a power converter for an extended period of

time will invariably cause internal component temperatures to exceed their
maximum ratings and eventually lead to component failure. High-current-
carrying components such as inductors, FET's and diodes are at the highest
risk. UNR 30-66W Series DC/DC converters incorporate an output overcur-
rent detection and shutdown function that serves to protect both the power
converter and its load.

UNR30-66W.C01 Page 4 of 8
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When the output current of a thermally stabilized converter exceeds the
maximum rating (15A models by 20% typ., 30% max.; 20A models by 60%
typ., 73% max.), the internal overcurrent detection circuit automatically shuts
down the converter by discharging the soft-start circuit of the pulse width
modulator (PWM). In this off state, which is similar to that achieved by pulling
the On/Off Control low, the output voltage quickly drops as the output capaci-
tors discharge into the load. Since there is no longer any output current,

the overcurrent detection circuit is released, allowing the soft-start circuit

to recharge and the converter to turn on again. If the faulty load condition
persists, the overcurrent detection circuit will again discharge the soft-start
circuit and shut down the converter. This continuous on/off cycling of the
converter is referred to as “hiccup mode.” Once the overload condition is
removed, the converter remains on, and the output voltage is quickly restored
to its regulated value.

The components used to sense the output current have large temperature
coefficients. Consequently, in a “cold-start” situation, the Overcurrent Detec-
tion Point may temporarily move to 160% to 195% for 15A models and 120%
to 145% for 20A models above the rated current specification. The device
quickly heats up, particularly if an overload situation exists, and restores the
normal Overcurrent Detection Point.

The overcurrent detection circuitry helps keep internal current levels and
operating temperatures within safe operating limits. Nevertheless, sustained
operation at current levels above the rated output current but below the Over-
current Detection Point may result in permanent damage to the converter
(unless active cooling keeps internal temperatures below safe limits).

Output Voltage Trimming

Trimming is accomplished with either a trimpot or a single fixed resistor. The
trimpot should be connected between +Output and Output Return with its
wiper connected to the Trim pin as shown in Figure 3 below.

+OUTPUT
o—— +INPUT
20kQ
TRIM —>§5-10 LoAD
Turns
o— INPUT
RETURN
OUTPUT
RETURN

Figure 3.Trim Connections Using a Trimpot

A trimpot can be used to determine the value of a single fixed resistor

which should be connected, as shown in Figure 4, between the Trim pin and
+Output to trim down the output voltage, or between the Trim pin and Output
Return to trim up the output voltage. Fixed resistors should be metal-film
types with absolute TCR’s less than 100ppm/°C to ensure stability.

The equations and look-up table below can be used as starting points for
selecting specific trim-resistor values. Recall that untrimmed devices are
guaranteed to be £1% accurate.

www.murata-ps.com/support

UNR Open-Frame Series
Single Output, Non-Isolated, 15-20 Amp
5VIN, 1.5-3.3VOUT DC/DC Converters

+OUTPUT ’
‘>
o—{ +INPUT <2 g(')Tvn
Y
1
TRIM [——+ LO/E'
4
o—| INPUT 2 Trim Up
RETURN <
OUTPUT )
RETURN

Note: Install either a fixed trim-up resistor or a fixed trim-down resistor
depending upon desired output voltage.

Figure 4.Trim Connections Using Fixed Resistors

UNR-1.5/20-D5 Trim Equations
3.83(Vo—1.27)

RTD()WN (kQ) = - 1.62
1.5-Vo
Ry, (kQ 4804 1.62
Ty = — 1.
up ( ) Vo—15

UNR-1.8/20-D5 Trim Equations

3.83(Vo-1.27)
1.8—Vo

R0 (kQ) = - 1.62

Rt (kQ) = - 1.62

Vo-1.8

UNR-2.5/15-D5 & UNR-2.5/20-D5 Trim Equations

7.5(Vo— 1.26)
RTpou (KQ) = ————— " — 1.62
2.5-Vo
Rty (kQ) = - 1.62
upP ( ) VO— 2'5

UNR-3.3/15-D5 & UNR-3.3/20-D5 Trim Equations

R Q) 7.5(Vo-1.27)
. - 7
DOWN 3'3 _ VO
9.495
Rty (kQ)= ——— — 1
Vo-3.3

Note: Resistor values are in kQ. Accuracy of adjustment is subject to
tolerances of resistors and factory-adjusted, initial output accuracy.
Vo = desired output voltage.

Temperature Derating

The outstanding electrical efficiency of the UNR 30-66W Series' synchro-
nous-rectifier design and the excellent thermal conductivity of its aluminum
base PCB/Heatsink construction combine to eliminate the need for supple-
mental forced-air cooling in the majority of routine applications. See Derat-
ing Curves.

UNR30-66W.C01 Page 5 of 8



Murata Power Solutions UNR Open-Frame Series
Single Output, Non-Isolated, 15-20 Amp

Typical Performance Curves  5\/|N, 1.5-3.3V0UT DC/DC Converters

UNR-1.5/20-D5 Efficiency vs. Load@ 25°C Ambient UNR-1.8/20-D5 Efficiency vs. Load@ 25°C Ambient
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Typical Performance Curves

UNR-1.5/20-D5 Maximum Temperature Derating (Vin = 5V)
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Output Current (Amps)

Output Power (Watts)

Output Power (Watts)

UNR Open-Frame Series
Single Output, Non-Isolated, 15-20 Amp
5VIN, 1.5-3.3V0UT DC/DC Converters

UNR-1.8/20-D5 Maximum Temperature Derating (Vin = 5V)
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Start-up from VIN

UNR Open-Frame Series
Single Output, Non-Isolated, 15-20 Amp
5VIN, 1.5-3.3VOUT DC/DC Converters

Typical Performance Curves

(VIN = nominal, full load, external 22uF output capacitor.)

VIN
2V/div |

Vout
2V/div

Murata Power Solutions, Inc.

10ms/div

11 Cabot Boulevard, Mansfield, MA 02048-1151 U.S.A.

IS0 9001 and 14001 REGISTERED

www.murata-ps.com/support

Start-up from Enable
(VIN = nominal, full load, external 22uF output capacitor.)

T T T T T T T T T T

Enable :
2V/div |

Voutr [ .ol
2v/div |

10ms/div

and the Life and Safety Critical Application Sales Policy:
Refer to: hitp://www.murata-ps.com/requirements/

Murata Power Solutions, Inc. makes no representation that the use of its products in the circuits described herein, or the use of other
technical information contained herein, will not infringe upon existing or future patent rights. The descriptions contained herein do not imply
the granting of licenses to make, use, or sell in therewith. ifications are subject to change without
notice. © 2013 Murata Power Solutions, Inc.

f This product is subject to the following operating requirements
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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




