MC10EL58, MC100EL58

5.0 V ECL 2:1 Multiplexer

Description

The MCI10EL/100ELS58 is a 2:1 multiplexer. The device is
functionally equivalent to the E158 device with higher performance
capabilities. With propagation delays and output transition times
significantly faster than the E158, the ELS8 is ideally suited for those
applications which require the ultimate in AC performance.

The 100 Series contains temperature compensation.

Features

® 230 ps Propagation Delay

® PECL Mode Operating Range: Vcc=4.2 Vt0 5.7 V with VEg =0V

® NECL Mode Operating Range: Vcc =0V with VEg=-4.2 V to
=57V

® Internal Input Pulldown Resistors on Dy, Dy, and SEL
® Pb-Free Packages are Available
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Figure 1. Logic Diagram and Pin Assignment
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ORDERING INFORMATION

See detailed ordering and shipping information in the package
dimensions section on page 6 of this data sheet.
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Table 1. PIN DESCRIPTION

PIN FUNCTION

D,, Db ECL Data Inputs

Q,Q ECL Data Outputs

SEL ECL Select Input

Vee Positive Supply

Vg Negative Supply

NC No Connect

EP (DFN8 only) Thermal exposed pad must be connected to a
sufficient thermal conduit. Electrically connect to the most
negative supply (GND) or leave unconnected, floating open.

Table 2. FUNCTION TABLE

SEL* Data
H a
L b

* Pin will default low when left open.

Table 3. ATTRIBUTES

Characteristics Value
Internal Input Pulldown Resistor 75 kQ
Internal Input Pullup Resistor N/A
ESD Protection Human Body Model >1kV

Machine Model >100V

Moisture Sensitivity, Indefinite Time Out of Drypack (Note 1) Level 1
Flammability Rating Oxygen Index: 28 to 34 UL94 V-0 @ 0.125in
Transistor Count 45

Meets or exceeds JEDEC Spec EIA/JESD78 IC Latchup Test

1. Refer to Application Note AND8003/D for additional information.
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MC10EL58, MC100EL58

Table 4. MAXIMUM RATINGS

Symbol Parameter Condition 1 Condition 2 Rating Unit
Vee PECL Mode Power Supply VEg=0V 8 \%
Vee NECL Mode Power Supply Vec=0V -8 \%
\ PECL Mode Input Voltage VEg=0V V| <Vce 6 \%
NECL Mode Input Voltage Vegc=0V V| > Vg -6 \%
lout Output Current Continuous 50 mA
Surge 100 mA
Ta Operating Temperature Range -40 to +85 °C
Tstg Storage Temperature Range -65 to +150 °C
GATN Thermal Resistance (Junction-to—-Ambient) 0 Ifpm SOIC-8 190 °C/W
500 Ifpm SOIC-8 130 °C/W
04c Thermal Resistance (Junction-to-Case) SOIC-8 4110 44 °C/W
GATN Thermal Resistance (Junction-to—-Ambient) 0 Ifpm TSSOP-8 185 °C/W
500 Ifpm TSSOP-8 140 °C/W
04c Thermal Resistance (Junction-to-Case) Standard Board TSSOP-8 4110 44 °C/W
TN Thermal Resistance (Junction-to—Ambient) 0 [fpm DFN8 129 °C/W
500 lfpm DFN8 84 °C/W
Tsol Wave Solder Pb | <210 3 sec @ 248°C 265 °C
Pb-Free | <2 to 3 sec @ 260°C 265
04c Thermal Resistance (Junction-to-Case) (Note 2) DFN8 3510 40 °C/W

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.

2. JEDEC standard multilayer board - 2S2P (2 signal, 2 power)

Table 5. 10EL SERIES PECL DC CHARACTERISTICS Vg= 5.0 V; Veg= 0.0 V (Note 3)

-40°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
leg Power Supply Current 14 17 14 17 14 17 mA
VoH Output HIGH Voltage (Note 4) 3920 | 4010 | 4110 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 | mV
VoL Output LOW Voltage (Note 4) 3050 | 3200 | 3350 | 3050 | 3210 | 3370 | 3050 | 3227 | 3405 | mV
Viy Input HIGH Voltage 3770 4110 | 3870 4190 | 3940 4280 | mV
ViL Input LOW Voltage 3050 3500 | 3050 3520 | 3050 3555 | mV
i1 Input HIGH Current 150 150 150 uA
L Input LOW Current 0.5 0.5 0.3 uA

NOTE: Device will meet the specifications after thermal equilibrium has been established when mounted in a test socket or printed circuit
board with maintained transverse airflow greater than 500 Ifpm. Electrical parameters are guaranteed only over the declared
operating temperature range. Functional operation of the device exceeding these conditions is not implied. Device specification limit
values are applied individually under normal operating conditions and not valid simultaneously.

3. Input and output parameters vary 1:1 with Vgg. Vgg can vary +0.06 V/-0.5 V.

4. Outputs are terminated through a 50 ohm resistor to Vgg-2 volts.
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MC10EL58, MC100EL58

Table 6. 10EL SERIES NECL DC CHARACTERISTICS V= 0.0 V; Vgg= -5.0 V (Note 5)

-40°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
leg Power Supply Current 14 17 14 17 14 17 mA
VoH Output HIGH Voltage (Note 6) -1080 | -990 | -890 | -980 | -895 | -810 | -910 | -815 | -720 mV
VoL Output LOW Voltage (Note 6) -1950 | -1800 | -1650 | -1950 | -1790 | -1630 | -1950 | -1773 | -1595 [ mV
Vin Input HIGH Voltage -1230 -890 | -1130 -810 | -1060 -720 mV
ViL Input LOW Voltage -1950 -1500 | -1950 -1480 | -1950 -1445 | mV
iy Input HIGH Current 150 150 150 uA
L Input LOW Current 0.5 0.5 0.3 uA

NOTE: Device will meet the specifications after thermal equilibrium has been established when mounted in a test socket or printed circuit
board with maintained transverse airflow greater than 500 Ifpm. Electrical parameters are guaranteed only over the declared
operating temperature range. Functional operation of the device exceeding these conditions is not implied. Device specification limit
values are applied individually under normal operating conditions and not valid simultaneously.

5. Input and output parameters vary 1:1 with Vgg. Vgg can vary +0.06 V/ -0.5 V.

6. Outputs are terminated through a 50 ohm resistor to Vgg-2 volts.

Table 7. 100EL SERIES PECL DC CHARACTERISTICS V¢c= 5.0 V; Veg= 0.0 V (Note 7)

-40°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
leg Power Supply Current 14 17 14 17 16 19 mA
VoH Output HIGH Voltage (Note 8) 3915 | 3995 | 4120 | 3975 | 4045 | 4120 | 3975 | 4050 | 4120 mV
VoL Output LOW Voltage (Note 8) 3170 | 3305 | 3445 | 3190 | 3295 | 3380 | 3190 | 3295 | 3380 mV
\im Input HIGH Voltage 3835 4120 | 3835 4120 | 3835 4120 mV
ViL Input LOW Voltage 3190 3525 | 3190 3525 | 3190 3525 mV
I Input HIGH Current 150 150 150 uA
L Input LOW Current 0.5 0.5 0.5 uA

NOTE: Device will meet the specifications after thermal equilibrium has been established when mounted in a test socket or printed circuit
board with maintained transverse airflow greater than 500 Ifpm. Electrical parameters are guaranteed only over the declared
operating temperature range. Functional operation of the device exceeding these conditions is not implied. Device specification limit
values are applied individually under normal operating conditions and not valid simultaneously.

7. Input and output parameters vary 1:1 with Vgg. Vgg can vary +0.8 V/-0.5 V.

8. Outputs are terminated through a 50 ohm resistor to Vgg-2 volts.
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MC10EL58, MC100EL58

Table 8. 100EL SERIES NECL DC CHARACTERISTICS V= 0.0 V; Vgg= -5.0 V (Note 9)

-40°C 25°C 85°C
Symbol Characteristic Min Typ Max | Min Typ Max Min Typ Max | Unit
leg Power Supply Current 14 17 14 17 16 19 mA
VoH Output HIGH Voltage (Note 10) -1085 | -1005 | -880 | -1025 [ -955 | -880 | -1025 [ -955 | -880 mV
VoL Output LOW Voltage (Note 10) -1830 | -1695 | -1555 | 1810 | -1705 | -1620 | -1810 | -1705 | -1620 [ mV
Vin Input HIGH Voltage -1165 -880 | -1165 -880 | -1165 -880 mV
ViL Input LOW Voltage -1810 -1475 | -1810 -1475 | -1810 -1475 | mV
iy Input HIGH Current 150 150 150 uA
L Input LOW Current 0.5 0.5 0.5 uA

NOTE: Device will meet the specifications after thermal equilibrium has been established when mounted in a test socket or printed circuit
board with maintained transverse airflow greater than 500 Ifpm. Electrical parameters are guaranteed only over the declared
operating temperature range. Functional operation of the device exceeding these conditions is not implied. Device specification limit
values are applied individually under normal operating conditions and not valid simultaneously.

9. Input and output parameters vary 1:1 with Vgg. Vgg can vary +0.8 V / -0.5 V.

10. Outputs are terminated through a 50 ohm resistor to Vgg-2 volts.

Table 9. AC CHARACTERISTICS V= 5.0 V; Veg= 0.0V or Voe= 0.0 V; Veg= ~5.0 V (Note 11)

-40°C 25°C 85°C

Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
fmax Maximum Toggle Frequency 1.5 GHz
tpLH Propagation Delay to Output ps
tPHL DtoQ 60 220 380 120 230 340 140 250 360

SELto Q 90 250 410 150 260 370 170 280 390
ITTER Random Clock Jitter (RMS) 0.9 ps
t Output Rise/Fall Times Q 100 225 350 100 225 350 100 225 350 ps
t (20% - 80%)

NOTE: Device will meet the specifications after thermal equilibrium has been established when mounted in a test socket or printed circuit
board with maintained transverse airflow greater than 500 I[fpm. Electrical parameters are guaranteed only over the declared
operating temperature range. Functional operation of the device exceeding these conditions is not implied. Device specification limit
values are applied individually under normal operating conditions and not valid simultaneously.

11.10 Series: Vgg can vary +0.06 V/ -0.5 V.
100 Series: Vgg can vary +0.8 V/-0.5 V.
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Figure 2. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020/D - Termination of ECL Logic Devices.)
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ORDERING INFORMATION

MC10EL58, MC100EL58

Device Package Shipping’
MC10EL58D SOIC-8 98 Units / Rail
MC10EL58DG SOIC-8 98 Units / Rail
(Pb-Free)

MC10EL58DR2 SOIC-8 2500 / Tape & Reel

MC10EL58DR2G SOIC-8 2500 / Tape & Reel
(Pb-Free)

MC10EL58DT TSSOP-8 100 Units / Rail

MC10EL58DTG TSSOP-8 100 Units / Rail
(Pb-Free)

MC10EL58DTR2 TSSOP-8 2500 / Tape & Reel

MC10EL58DTR2G TSSOP-8 2500 / Tape & Reel
(Pb-Free)

MC10EL58MNR4 DFN8 1000 / Tape & Reel

MC10EL58MNR4G DFN8 1000 / Tape & Reel
(Pb-Free)

MC100EL58D SOIC-8 98 Units / Rail

MC100EL58DG SOIC-8 98 Units / Rail
(Pb-Free)

MC100EL58DR2 SOIC-8 2500 / Tape & Reel

MC100EL58DR2G SOIC-8 2500 / Tape & Reel
(Pb-Free)

MC100EL58DT TSSOP-8 100 Units / Rail

MC100EL58DTG TSSOP-8 100 Units / Rall
(Pb-Free)

MC100EL58DTR2 TSSOP-8 2500 / Tape & Reel

MC100EL58DTR2G TSSOP-8 2500 / Tape & Reel
(Pb-Free)

MC100EL58MNR4 DFN8 1000 / Tape & Reel

MC100EL58MNR4G DFN8 1000 / 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.

Resource Reference of Application Notes

AN1405/D
AN1406/D
AN1503/D
AN1504/D
AN1568/D
AN1672/D
AND8001/D
AND8002/D
AND8020/D
ANDB8066/D
AND8090/D

ECL Clock Distribution Techniques
Designing with PECL (ECL at +5.0 V)
ECLinPS™ I/O SPiCE Modeling Kit
Metastability and the ECLInPS Family
Interfacing Between LVDS and ECL
The ECL Translator Guide

Odd Number Counters Design
Marking and Date Codes
Termination of ECL Logic Devices
Interfacing with ECLIinPS

AC Characteristics of ECL Devices
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MC10EL58, MC100EL58

PACKAGE DIMENSIONS

SOIC-8 NB
CASE 751-07
ISSUE AH NOTES:

X- 1. DIMENSIONING AND TOLERANCING PER
ANSI Y14.5M, 1982.

e A —> 2. CONTROLLING DIMENSION: MILLIMETER.

3. DIMENSION A AND B DO NOT INCLUDE

H _H B H — H MOLD PROTRUSION.
5

4. MAXIMUM MOLD PROTRUSION 0.15 (0.006)
PER SIDE.

5. DIMENSION D DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.127 (0.005) TOTAL
IN EXCESS OF THE D DIMENSION AT
MAXIMUM MATERIAL CONDITION.

6. 751-01 THRU 751-06 ARE OBSOLETE. NEW
STANDARD IS 751-07.

S [¢] 0250010 @[ Y @]

T Ay

— Gl

MILLIMETERS INCHES
DIM[ MIN [ MAX [ MIN [ MAX
—C N x 45 o-»‘ A | 480 | 500 |0.189 | 0.197
1 B | 3.80 | 4.00 [0.150 | 0.157
: SEATING C [ 135 | 1.75 | 0053 | 0.069
—Z- i D | 033 ] 051 [0.013 [0.020
| = - - ‘ Z G 1.27 BSC 0.050 BSC
T (1] 0.10 (0.004) V -~ H | 010 | 025 | 0.004 |0.010
H M J J | 019 [ 0.25 [0.007 | 0.010
D
K | 040 | 127 [0.016 | 0.050
M 0° 8°] o0°] 8°
N | 025 [ 050 [0.010 |0.020
|$| 0.25 (0.010)® |Z| Y©| X©| s | 580 | 620 [0.228 [ 0.244

SOLDERING FOOTPRINT*

1000

7.0 4.0

I

| 4
0.275 | 0.155

I

I

Bl
i

SCALE 6:1 (

mm

inches)

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

TSSOP-8
DT SUFFIX

PLASTIC TSSOP PACKAGE
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NOTES:
1.

DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

. CONTROLLING DIMENSION: MILLIMETER.
. DIMENSION A DOES NOT INCLUDE MOLD 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.

. TERMINAL NUMBERS ARE SHOWN FOR

REFERENCE ONLY.

. DIMENSION A AND B ARE TO BE DETERMINED

AT DATUM PLANE -W-.

MILLIMETERS INCHES

| DIM[ MIN [ MAX [ MIN [ MAX
Al 200 [ 310 0114 | 0122
B | 290 | 310 [ 0114 [ 0.122
c | o080 | 110 0031 | 0.043
D[ 005 015] 0002 | 0.006
F | 040 ] 070 [ 0016 [ 0.028
G 0.65 BSC 0.026 BSC
K | 025 ] 040 | 0010 [ 0016
L 4.90 BSC 0.193 BSC
M 0°] 6° 0°] 6°
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PACKAGE DIMENSIONS

DFN8
CASE 506AA-01
ISSUE D
- @ ‘b_@ NOTES:
1. DIMENSIONING AND TOLERANCING PER
B ASME Y14.5M, 1994 .
2. CONTROLLING DIMENSION: MILLIMETERS.
I 3. DIMENSION b APPLIES TO PLATED
| TERMINAL AND IS MEASURED BETWEEN
0.25 AND 0.30 MM FROM TERMINAL.
FIEFE:RNESQE | 4. COPLANARITY APPLIES TO THE EXPOSED
| PAD AS WELL AS THE TERMINALS.
| MILLIMETERS
_ I DIM[ MIN | MAX
Q IEI A | 080 | 1.00
A1 ] 000 | 005
A3 | 0.20 REF
2X b [ 020 [ 030
D 2.00 BSC
Q| 010 C N\ D2 110 [ 1.30
| E 2.00 BSC
2X E2| 070 [ 090
e 0.50 BSC
SNEE TOP VIEW S T
L[ 025 ] 035
7| 010]C . y A
B0 T Sy Ny %
8x [~[ 0.08]cC J‘
SEATNG A1 SDEVIEW  (A3)-
PLANE

l«—— D2 —>

e]

<—
(]
=
I

5
—I>| < ax bl 2 A|B]

0.05 |C|NOTE 3

BOTTOM VIEW

ECLInPS is a trademark of Semiconductor Components INdustries, LLC (SCILLC).

ON Semiconductor and J are registered trademarks of Semiconductor Components Industries, LLC (SCILLC). SCILLC reserves the right to make changes without further notice
to any products herein. SCILLC makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does SCILLC assume any liability
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.
“Typical” parameters which may be provided in SCILLC data sheets and/or specifications can and do vary in different applications and actual performance may vary over time. All
operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts. SCILLC does not convey any license under its patent rights
nor the rights of others. SCILLC products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body, or other applications
intended to support or sustain life, or for any other application in which the failure of the SCILLC product could create a situation where personal injury or death may occur. Should
Buyer purchase or use SCILLC products for any such unintended or unauthorized application, Buyer shall indemnify and hold SCILLC and its officers, employees, subsidiaries, affiliates,
and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death
associated with such unintended or unauthorized use, even if such claim alleges that SCILLC was negligent regarding the design or manufacture of the part. SCILLC is an Equal
Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.

PUBLICATION ORDERING INFORMATION

LITERATURE FULFILLMENT: N. American Technical Support: 800-282-9855 Toll Free  ON Semiconductor Website: www.onsemi.com
Literature Distribution Center for ON Semiconductor USA/Canada
P.O. Box 5163, Denver, Colorado 80217 USA Europe, Middle East and Africa Technical Support: Order Literature: http://www.onsemi.com/orderlit
Phone: 303-675-2175 or 800-344-3860 Toll Free USA/Canada Phone: 421 33 790 2910 . . X
Fax: 303-675-2176 or 800-344-3867 Toll Free USA/Canada Japan Customer Focus Center For additional information, please contact your local
Email: orderlit@onsemi.com Phone: 81-3-5773-3850 Sales Representative
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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




