ENIEREL

SY89853U

Precision Low-Power Dual 2:1 LVPECL MUX
with Internal Termination

General Description

The SY89853U features two, low jitter 2:1 differential
multiplexers with 100K LVPECL (800mV) compatible
outputs, capable of handling clocks up to 2.5GHz and
data streams up to 2.5Gbps.

The SY89853U differential inputs include Micrel's
unique, 3-input termination architecture that allows
users to interface to any differential signal (AC- or DC-
Coupled) as small as 100mV without any level shifting
or termination resistors networks in the signal path. The
result is a clean, stub-free, low jitter interface solution.
The differential 800mV LVPECL outputs have fast
rise/fall times guaranteed to be less than 180ps.

The SY89853U operates from a 2.5V +5% or a 3.3V
+10% supply, and is guaranteed over the full industrial
temperature range (—40°C to +85°C). For applications
that require higher performance, consider the
SY58026U. The SY89853U is part of Micrel's Precision
Edge® product family.

All support documentation can be found on Micrel's web
site at www.micrel.com.

Precision Edge is a registered trademark of Micrel, Inc

MLF and MicroLeadFrame are registered trademarks of Amkor Technology.

Precision Edge®
Features

e Dual 2:1 MUX, each channel selects from inputs

¢ Unique, patent-pending input isolation design
minimizes crosstalk

e Low power 210mW (V¢ = 2.5V)

e Guaranteed AC performance over temperature and
voltage:

- DC-to->2.5Gbps data rate throughput
- <360ps IN-to-Q tyq
- <180ps t./t; times
o Ultra-low jitter design:
- <1psgrus random jitter
- <10pspp deterministic jitter
- <10pspp total jitter (clock)
- <0.7psgrus crosstalk-induced jitter

¢ Unique, patent-pending 50Q input termination and
VT pin accepts DC- and AC-coupled inputs (CML,
LVDS, PECL)

e 800mV LVPECL output swing

e Power supply 2.5V +5% or 3.3V £10%

e —40°C to +85°C temperature range

e Available in 32-pin (5mm x 5mm) MLF® package

Applications

e Data communication systems

e All SONET OC-3 to OC-48 applications
¢ All Fibre Channel applications

¢ All GigE applications

Markets

o LAN/WAN communication
e Enterprise servers

o ATE

e Test and measurement

Micrel Inc. » 2180 Fortune Drive * San Jose, CA 95131 « USA - tel +1 (408) 944-0800 - fax + 1 (408) 474-1000 « http://www.micrel.com
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Micrel, Inc. SY89853U
Functional Block Diagram
INAQ — INBO —
500 ™~ 500 1 ™~
VTAD —4 z 0 VTBO —e z
50Q 50Q
/INAD —"—I_c /INBO —"—I_c QB
VREF-ACA) ~—— MUX A VREF-ACB0 ~#—— QB
INA1T — INB1 —
50Q 50Q '_I
VTA1 —4 1 8 VTB1 —e
50Q 2: 50Q 2:
/INA1 _"—I_c /INB1 _"—I_c

VREF-ACA1 —4—

VREF-ACB1 —-a——

SELA SELB
(CMOSITTL) (CMOS/TTL)
Truth Table
SEL Q
0 INO Input Select
1 IN1 Input Select
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Micrel, Inc.

SY89853U

Ordering Information®

Part Number Package Operating Package Marking Lead Finish
Type Range
SY89853UMG MLF-32 Industrial SY89853U with Pb-Free bar-line indicator NiPdAu Pb-Free
SY89853UMGTR? MLF-32 Industrial SY89853U with Pb-Free bar-line indicator NiPdAu Pb-Free
Notes:

1. Contact factory for die availability. Dice are guaranteed at T, = 25°C, DC Electricals only.
2. Tape and Reel.

Pin Configuration

Pin Description

-— (=]
< <
(&) o
< <
WL - _olo
LUz I UL
74 o
££E8z2£8z2
T T T T
32 31 30 29 28 27 26 25 |
INBO 1 O 24 GND
VTBO [ |2 230 vCC
VREF-ACBO |] |3 2|1 QA
/INBO [] |4 21| [ /1QA
INB1 [] |5 20| H VCC
VTB1 || |8 19_NC
VREF-ACB1 [ |7 18| H SELA
/INB1 8 17|| | VCC
9 10 11 12 13 14 15 16 |
1 1 1 1
O0UOLOmO OMmO
Z00 =z -
5$9°¢ g

32-Pin MLF® (MLF-32)

Pin Number Pin Name Pin Function
25, 28, INAO, /INAO, Differential Inputs: These input pairs are the differential signal inputs to the device. Inputs
29, 32 INA1, /INA1, accept AC- or DC-coupled signals as small as 100mV. Each pin of a pair internally
1,4 INBO, /INBO, terminates to a VT pin through 50Q. Note that these inputs will default to an indeterminate
58 INB1, /INB1 state if left open. Connecting one input to VCC and the complementary input-to-GND
through 1kQ resistor can terminate unused differential input pairs. The VT pin is to be left
open in this configuration. Please refer to the “Input Interface Applications” section for more
details.
10, 13, 16, 17, VCC Positive power supply. Bypass with 0.1uF//0.01uF low ESR capacitors. The 0.01pF
20, 23 capacitor should be as close to VCC pin as possible.
14,19 NC Not connected.
18 SELA, Bank A and Bank B Input Channel Select (TTL/CMOS): These TTL/CMOS-compatible
15 SELB inputs select the inputs to the multiplexers. These inputs are internally connected to a
25kQ pull-up resistor and will default to logic HIGH state if left open.
22,21 QA, /QA, Differential Outputs: These LVPECL output pairs are the outputs of the device. They are a
12. 11 QB, /QB logic function of the INAO, INA1, INBO, INB1 and SELA and SELB inputs. Please refer to
’ the “Truth Table” below for details.
26, 30 VTAO, VTA1 Input Termination Center-Tap: Each side of the differential input pair terminates to a VT
2,6 VTBO, VTB1 pin. The VTAOQ, VTA1, VTBO, VTB1 pins provide a center-tap to a termination network for
maximum interface flexibility. See “Input Interface Applications” section for details.
27 VREF-ACAO, | Reference Voltages: These reference voltage outputs are equivalent to Vcc-1.2V. They are
31 VREF-ACA1, | used for AC-coupled inputs. Connect VREF-AC directly to the VT pin and bypass with
3 VREF-ACBO, | 0.01uF low ESR capacitor to Vec. See “Input Interface Applications” section. Maximum
7 VREF-ACB1 | sink/source current is +1.5mA.
9,24 GND, Ground: Ground pins and exposed pad must be connected to the same ground plane.
Exposed Pad
February 2007 3 M9999-022007-B
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Micrel, Inc.

SY89853U

Absolute Maximum Ratings™

Operating Ratings®

Supply Voltage (Veg).ooooevvveeeeeeeeeiiins —0.5V to +4.0V Supply Voltage (Vee) ovveeeeevinnnnneee. +2.375V to +2.625V
Input Voltage (ViN) «ceeveeeeeeeeeieiiiiiieeeeeee —0.5VI0 Voo e +3.0V to +3.6V
LVPECL Output Current (loyt) Ambient Temperature (Ta)..coocovvveeeennns —40°C to +85°C
ContiNUOUS......ccoeiiiiiiiie e +50mA Package Thermal Resistance®
SUIGE .ot +100mA MLF® (6,a)
Termination Current St-AIN e 35°C/W
Source or Sink Currenton Vr......cocoveeeenee +50mA S00IfPM e 28°C/W
Input Current MLF® (ys)
Source or Sink Currenton IN, /IN.............. +50mA Junction-to-Board.............cccoeeveeeieveenn. 16°C/W
Current (Vrer.ac)
Source or Sink Current on VRgpAC eveeereeerenes +2mA
Lead Temperature (soldering, 20sec.)............... 260°C
Storage Temperature (Tg) ....coce........ —-65°C to +150°C

DC Electrical Characteristics®

Ta =—-40°C to +85°C, unless otherwise noted.

Symbol | Parameter Condition Min Typ Max Units
Vee Power Supply Vce = 2.5V 2.375 2.5 2.625 \%
Vce = 3.3V 3.0 3.3 3.6 \%

lcc Power Supply Current No load, max. Vcc. 65 85 mA

Rin Input Resistance 45 50 55 Q
(IN-to-VT)

RoirF_In Differential Input Resistance 90 100 110 Q
(IN-to-/IN)

ViH Input High Voltage Vee— 1.2 Vee V
(IN, /IN)

VL Input Low Voltage 0 Vig— 0.1 \
(IN, /IN)

Vin Input Voltage Swing See Figure 1a. 100 1700 mV
(IN-to-/IN)

VDIFF_IN Differential Input Voltage Swing See Figure 1b. 200 mV
|IN-/IN]

V1N Maximum Input Voltage 1.28 \Y
(IN-to-Vr)

VREF-AC Output Reference Voltage Vee—1.3 | Vee—1.2 | Vee— 141 \%

Notes:

1. Permanent device damage may occur if absolute maximum ratings are exceeded. This is a stress rating only and functional operation is not
implied at conditions other than those detailed in the operational sections of this data sheet. Exposure to absolute maximum ratings conditions

for extended periods may affect device reliability.

2. The data sheet limits are not guaranteed if the device is operated beyond the operating ratings.

3. Package thermal resistance assumes exposed pad is soldered (or equivalent) to the devices most negative potential on the PCB. 0,, and y,g
values are determined for a 4-layer board in still-air, unless otherwise stated.

4. The circuit is designed to meet the DC specifications shown in the above table after thermal equilibrium has been established.
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Micrel, Inc.

SY89853U

LVPECL Outputs DC Electrical Characteristics®

Vee = 2.5V £5% or 3.3V £10%; R, = 50Q to V-2V, Ta = —40°C to +85°C, unless otherwise noted.

Symbol Parameter Condition Min Typ Max Units
Von Output High Voltage Vcc—1.145 Vcc—0.895 \%
(Q,/Q)
VoL Output Low Voltage Vec—1.945 Vce—1.695 \%
(Q,/Q)
Vour Output Voltage Swing See Figure 1a. 400 800 mV
(Q,/Q)
Voirrout | Differential Output Voltage Swing | See Figure 1b. 800 1600 mV
(Q,/Q)
LVTTL/CMOS DC Electrical Characteristics®
Vee = 2.5V £5% or 3.3V £10%; T = —40°C to +85°C, unless otherwise noted.
Symbol Parameter Condition Min Typ Max Units
ViH Input High Voltage 20 \Y,
Vi Input Low Voltage 0.8 \Y,
IH Input High Current Vin = Vee 75 MA
I Input Low Current Vin = 0.5V -300 MA
Notes:

5. The circuit is designed to meet the DC specifications shown in the above table after thermal equilibrium has been established.
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Micrel, Inc. SY89853U

AC Electrical Characteristics®
Vee = 2.5V £5% or 3.3V £10%; To = —40°C to + 85°C, R = 50Q to V-2V, unless otherwise stated.

Symbol | Parameter Condition Min Typ Max Units
fmax Maximum Operating Frequency NRZ Data 2.5 Gbps
Clock, Vout > 400mV 2.5 GHz
tpd Propagation Delay
IN-to-Q 160 250 360 ps
SEL-to-Q 100 260 400 ps
tskew Input-to-Input Skew (Within-bank) Note 7 10 20 ps
Bank-to-Bank Skew Note 8 12 25 ps
tuTTER Data
Random Jitter (RJ) Note 9 1 PSRMS
Deterministic Jitter (DJ) Note 10 10 pspp
Clock
Cycle-to-Cycle Jitter Note 11 1 PSRMS
Total Jitter (TJ) Note 12 10 psep
Crosstalk-Induced Jitter
Channel-to-Channel (Within-bank) Note 13, within-bank 0.7 PSRMS
t, t Output Rise/Fall Time (20% to 80%) At full output swing. 50 100 180 ps
Notes:

6. High-speed AC parameters are guaranteed by design and characterization. V\y swing = 100mV, unless otherwise stated.
7. Input-to-input skew is the difference in time between two inputs to the output within a bank.

8. Bank-to-bank skew is the difference in time from input to the output between banks.

9. Random jitter is measured with a K28.7 character pattern, measured at <fyax.

10. Deterministic jitter is measured at 2.5Gbps with both K28.5 and 2.1 PRBS pattern.

11. Cycle-to-cycle jitter definition: the variation of periods between adjacent cycles, T, — T,.1 where T is the time between rising edges of the
output signal.

12. Total jitter definition: with an ideal clock input of frequency <fuax, no more than one output edge in 10" output edges will deviate by more than
the specified peak-to-peak jitter value.

13. Crosstalk is measured at the output while applying two similar differential clock frequencies that are asynchronous with respect to each other
at the inputs.
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Micrel, Inc. SY89853U

Typical Operating Characteristics
Vee = 3.3V £10%; Ta = —40°C to + 85°C, R = 50Q to V-2V, unless otherwise stated.

Outll:)ui Swing vs.
uenc
900 s o
800
Ekasl N
2600. [HANENE
= SO0 TN N
B 400 T PN T
& 300N
3 200 T T '\Z\.'\f
100 T
OD 2 O o o 9o o o o 9
o 0 o o o 9 9 o o
88888888
FREQUENCY (MHz)
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Micrel, Inc.

SY89853U

Functional Characteristics

Vee = 3.3V £10%; Ta = —40°C to + 85°C, R = 50Q to V-2V, unless otherwise stated.

200MHz Output

Output Swing
(200mV/div.)

600Mbps Output

Output Swing
(200mV/div.)

TIME (700ps/div.)

1.25GHz Output

TIME (500ps/div.)

1.25Gbps Output

Output Swing
(200mV/div.)

Output Swing
(200mV/div.)

TIME (120ps/div.)

2.5GHz Output

TIME (200ps/div.)

2.5Gbps Output

Output Swing
(200mV/div.)

T -\I . LT ‘\'.- /___‘_‘__.. .‘\\ . > "
N _ T \\"-5____ - ,_/IJ \\\..._____‘ _‘

Output Swing
(200mV/div.)

TIME (70ps/div.)

TIME (100ps/div.)
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Micrel, Inc. SY89853U

Single-Ended and Differential Swings

VDIFF_IN’ VDIFF_OUT

VinVour 1600mV (typical)

800mV (typical)

Figure la. Single-Ended Voltage Swing Figure 1b. Differential Voltage Swing

Timing Diagram

INAO, INA1

*x )

QA

G G &
* D D G

- tog

QB

X X X

SELA

SELA-to-QA

QA ¢
QA X X: ¢ X

55
SELB
SELB-to-QB
Iy - k}tm

N X

-
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Micrel, Inc. SY89853U

Input and Output Stages

VCC
VCC
IN o—
S 500
Vr O—e —
! GND “
2500
Q
/IN o Q
Figure 2a. Simplified Differential Input Stage Figure 2b. Simplified LVPECL Output Stage
Input Interface Applications
v
c Vee
IN { I IN \,l"c
N LVPECL
. | /N
Ve SY89853U . N
<~ L O1uF R, 3R, SY89853U
GND 2ol 1 o AN
VT GND -
Vee Vi SY89853U
Ro2 NCO—VREF-AC GND Ii'—| |—[ VREF-AC N
L GND
0.01yF L—— NCoO—VT
GND For Ve = 3.3V, R, = 500. For Ve = 3.3V, R, = 100, g
For Vge = 2.5V, Ry = 19Q. For Vo = 2.5V, HE: 500. NCo— VREF-AC
Figure 3a. LVPECL Interface Figure 3b. LVPECL Interface Figure 3c. LVDS Interface
(DC-Coupled) (AC-Coupled)
VCC
VCC
IN -
N
/N
SY89853U g
SY89853U
GND \e a—vr GND
NC o—| VREF-AC Voo vT
— VREF-AC
option: may connect Vr to Vce. 0.01uF
Figure 3d. CML Interface Figure 3e. CML Interface
(DC-Coupled) (AC-Coupled)
February 2007 10 M9999-022007-B

hbwhelp@micrel.com or (408) 955-1690




Micrel, Inc.

SY89853U

Output Interface Applications

LVPECL has high input impedance, very low output
(open emitter) impedance, and small signal swing,
which result in low EMI. LVPECL is ideal for driving
50Q and 100Q controlled impedance transmission
lines. There are different techniques for terminating

LVPECL outputs: Parallel Termination Thevenin-
Equivalent, Parallel Termination (3-resistor), and AC-
coupled termination. Unused output pairs may be left
floating; however, single-ended outputs must be
terminated or balanced.

+3.3V
o R1 3.3V 3.3V
+3.3V _ 130Q 130Q  +3.3V +3. Zo = 50Q +3,
Zo =500 N "> — N
Zy =500
Zo =500 =
= 3 Vee
dl - - 1 500 3 500 g
820 820 ’ ic {Optional)
5002 R,  0.0T4F
- Note: )

Note:
1. Fora 2.5V system, R1 =250Q, R2 =62.5 Q.
2. Fora 3.3V system, R1 =130Q, R2 = 82Q.

Figure 4a. Parallel Thevenin-Equivalent
Termination

0.1uF

a—o—{|—
——ea—}

= 0.1pF

+3.3V

R100Q iR100Q

Note:
For a 2.5V system, R = 50Q.

Figure 4c. AC-Coupled Termination

1. For a 2.5V system, R, = 19Q.
2. For a 3.3V system, R, = 50Q.

Figure 4b. Parallel Termination
(3-Resistor)

+3.3V
o
s R1
+3.3V 1130Q
g >

)
\ Terminate

unused output
to V-2V,

<R
$ 820

Note:
For a 2.5V system, R1 = 250Q, R2 = 62.5 Q.

Figure 4d. Parallel Thevenin-Equivalent
Termination

Related Product and Support Documentation

Part Number Function

Data Sheet Link

SY58026U 5Gbps Dual 2 :1 400mV LVPECL MUX

with Internal Termination

www.micrel.com/product-info/products/sy58026u.shtml.

MLF® Application Note

www.amkor.com/products/notes papers/MLFAppNote.pdf

HBW Solutions

New Products and Applications

www.micrel.com/product-info/products/solutions.shtml
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Micrel, Inc. SY89853U

Package Information

5.0 BSC '
0.50 BSC N
e | sesapamc =] ["0 mune
o [ UUUTUiuuuu
1 [o] —r | d 1
PIN # 1D 2/ = i 2
0.20 DIA TYP.—"] g : =
—t —_—r— e — — 5.0 BSC 3.10£0.10 £ -—-+-—- —g—
| | Bl | |
| e
i 1NN ﬂ!ﬂ NN
0.40£0.05 4X |
__ 3os0M0

TP VIEW BOTTOM VIEW

NOTE:

1, ALL DIMENSIONS ARE IN MILLIMETERS,

2. MAX. PACKAGE WARPAGE IS 0.05 mm,

3. MAXIMUM ALLOWABE BURRS IS 0.076 mm IN ALL DIRECTIONS.

0.85+0.05 | 4., PIN #1 ID ON TOP WILL BE LASER/INK MARKED.
SEATING PLANE

0.20 REFJ

0.00~0.06

SIDE VIEW

32-Pin MLF® (MLF-32)

—— Package

EP- Exposed Pad

Die

CompSide Island

|
|
|
|
| o o4
|
|
|
|

oo O
-
Heat Dissipation
Heat Dissipation [t

= P \\ B Vee
/’( \ 1. Heavy Copper Plane
,f/

= Vee
| Heavy Copper Plane

PCB Thermal Consideration for 32-Pin MLF® Package
(Always solder, or equivalent, the exposed pad to the PCB)

Packages Notes:

1. Package meets Level 2 Moisture Sensitivity Classification.

2. All parts are dry-packed before shipment.

3. Exposed pads must be soldered to a ground for proper thermal management.

February 2007 12 M9999-022007-B
hbwhelp@micrel.com or (408) 955-1690




Micrel, Inc. SY89853U

MICREL, INC. 2180 FORTUNE DRIVE SAN JOSE, CA 95131 USA
TEL +1 (408) 944-0800 FAX +1 (408) 474-1000 WEB http:/www.micrel.com

The information furnished by Micrel in this data sheet is believed to be accurate and reliable. However, no responsibility is assumed by Micrel for
its use. Micrel reserves the right to change circuitry and specifications at any time without notification to the customer.

Micrel Products are not designed or authorized for use as components in life support appliances, devices or systems where malfunction of a
product can reasonably be expected to result in personal injury. Life support devices or systems are devices or systems that (a) are intended for
surgical implant into the body or (b) support or sustain life, and whose failure to perform can be reasonably expected to result in a significant
injury to the user. A Purchaser’s use or sale of Micrel Products for use in life support appliances, devices or systems is a Purchaser’s own risk
and Purchaser agrees to fully indemnify Micrel for any damages resulting from such use or sale.

© 2005 Micrel, Incorporated.
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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




