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ASTRO - System provider for
head-end components

With more than 65 years of expe-
rience in reception technology
ASTRO is your competent partner
for head-end and HFC network lay-
out.

ASTRO supports integrators with
it's own planning department that
delivers software aided network
designs. Installers can be sure
to be provided with an optimized
head-end system, suitable for the
required application.

Quality ,,Made in Germany*

ASTRO Head-end components are
»Made in Germany*“ Each device of
the U-, V- and X-series is developed
and produced in Bensberg close to
Cologne.
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ASTRO offers a variety of different head-end solutions
with signal converters in different levels of signal perfor-
mance.

® Carrier class signal processing -

the U-series

This head-end system is designed for biggest net-
works, offers best signal parameters and supports
various redundancy concepts in terms of hard- and
software.

® Professional signal processing -
the V-series

This product line offers signal performance and spe-
cifications meeting the requirements of big networks
with huge numbers of subscribers.

® Universal compact signal processing -

the X-series
The price competitive X-series is
suitable for small and mid-sized e

cable networks, like residential
homes, hospitals, hotels etc.
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ASTRO Head-end solutions

Flexible systems with outstanding signal quality

ASTRO's Direct Digital technology makes it possible to reach
system parameters, which seemed to be unrealistic in com-
pact head-end technology. Offering additional system resour-
ces as well as high-end video and audio parameters, new
benchmarks have been created regarding the flexibility of con-
figuration.
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Carrier Class signal-processing

The U 100-series

A modular built IP Headend concept

The U 100 Edge series has been developed on the ba-
sis of many years of experience gained from the ope-
ration of IP head-ends for processing CATV signals
from IP data streams.

The series is based on a hardware model which is
completely new from the ground up. The experience,
gained in major IP / PAL projects, enabled ASTRO to
consider operating conditions in large IP backbone
networks. Thus, in addition to outstanding trans-
mission parameters, the U 100 series also offers so-
phisticated redundancy and replacement switching
mechanisms to reach the greatest possible signal
performance availability.

Main features at a glance:

installation of up to three plug-in modules possible
® PAL, FM, QAM and COFDM converters available

® outstanding signal parameters by Direct Digital ®
technology

® user friendly configuration via webbrowser

® cvery module has redundant network interfaces
for network management and data connection

® monitored fans
® output signals via F sockets

® modules can be configured in a way that leads to
signal switch-off of the reference level

U 100 equipped with three signal converter modules
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U 100 base unit

The U 100 base unit serves as the chassis for the various
signal converters, providing space for three signal con-
verters and two power supply units within a single rack
unit. Each slot is equipped with a temperature-controlled
fan and the replaceable rear panel offers two management
and two data ports as well as the output of the CATV sig-
nals via two F sockets.

Order no.: 380 101

Connectors on the rear side

Power supply
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U-series signal converters

The ASTRO IP head-end modules handle all output signals
distributed in standard CATV networks: QAM, PAL, COFDM
and FM. Based on the proven DirectDigital ® system, all the
signal converters provide outstanding parameters.

IP frontend included

One special feature of the signal converters is the inclusion of
the IP frontend in each slide-in module. Consequently, each
module has its own independent IP receiver unit and opera-
tes separately from the other modules inside the base unit. In
this way, it is possible to limit any failure of an IP frontend to
only a single module, meaning that the effects of an error are
far less serious compared to a system which has only a single
IP interface shared by all the signal converters.

Configuration via web browser

The system is configured by means of a web user interface.
System parameters are stored on SD card. If the signal con-
verter must be replaced, the SD card plugged into the old
modul can now be inserted in the new module, allowing the
previous configuration to be automatically migrated. Thanks
to this feature, the spare equipment can be set in operation
quickly on site without any need for service staff to reconfigu-
re the system.

Status display for slots

L = left
M = middle
R = right

P = power supply

Data ports

—— RF outputs

Management ports

Operational controls

Control and data wheel, menu switch

Display of management IP addresses,
data IP addresses, status messages, etc.

Status display



Overview of U-series signal converters

(Figure as U 154)
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Order no.:
380 114

U115

Order no.:
380 115

U124

Order no.:
380 124

U154

Order no.:
380 154

U 158

Order no.:
380 158

U174

Order no.:
380 174

U 100-C

Order no.:
380 103

IP to PAL

4-way IP to PAL converter; 4 independent IP receivers;
RTP; FEC; IGMPv3; 2 x 2 PAL output channels (channel
pairs can span 32 MHz distance); WSS; VPS; Teletext;
subtitling; programmable information ticker

U 115 with MPEG4 support

IP to FM

16-way IP to FM converter; 4 independent IP receivers;
RTP; FEC; IGMPv3; 2 x 8 FM output signals; each pro-
gram can be set separately in frequency level and RDS
configuration (dynamic or static RDS)

IP to QAM

4-way IP to QAM converter; 4 independent IP receivers;
RTP; FEC; IGMPv3; 2 x 2 QAM output channels (channel
pairs can span 32 MHz distance); PID filter; PID remap
filter, static NIT processing

IP to QAM

like U 154, but 8 channels per unit separated in 2 x 4
adjacent channels

IP to COFDM

4-way IP to COFDM converter; 4 independent IP recei-
vers; RTP; FEC; IGMPv3; 2 x 2 COFDM output channels
(channel pairs can span 32 MHz distance); PID filter;
NIT processing

Controller

Overall management system for the U 1xx signal con-
verters; managing of complete headend via one IP
address; scheduled update; comfortable rack view;
channel list; inventory report



U-series application example

)

IP Head end: 24 x IP/QAM, 24 x IP/PAL, 32 x IP/FM with fully redundant network
structure for management and data connections

jo0

IP backbone
Mgmt A & B

| |
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l |

DVB-S(2)/IP |

IP backbone
Data A& B

6 x U 114 4-channel IP/PAL

4 x U 100-230 base unit RF out:

8 x U 100-SNT power supply PAL:

1 x U 100-C management system QAM 256:
3 x U 158 8-channel IP/QAM SQM 64:

2 x U 124 16-channel IP/FM

116 dBuV
112 dBpV <
106 dBuV
112 dBpV

Future prospects

The U-series is engineered towards the future. Thanks to
the modularity, any future application can be realized by
keeping the well-established base units, power supplies
and management systems. The ASTRO engineers are
permanently working on new features for existing modu-
les, but also on brand new signal converters which will
make the U-series future-proof and interesting for more
and more applications.

check the ASTRO website:

} For information on new products please
,Www.astro-kom.de".
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Made in Germany

As mechanical-, electrical-, software-design and pro-
duction of the devices are all developed and self-made
in Germany, highest flexibility is reached. If a feature is
missing on the list, customers can speak to ASTRO sales
and R&D and solutions will be found.

Highest interoperability

All interfaces are according international standards for
highest possible interoperability with other vendor’s
equipment. This applies to the IP input signals as well as
to the RF output signals.



Professional signal-processing

The V-series

A mature concept for professional
demands

The continuous development of the approved V-series
modules has matured to a complete concept offering
solutions for nearly every demand.

The V 16 base unit carries up to 8 signal converters of
the V-series and is additionally compatible to all mo-
dules of the X-series.The V 16 base unit is available in
different hardware versions, but the main features are
common: 19” housing, 7 RU, temperature controlled
fans, 20 dB test point at the output, LED signalling on
the front panel and a lockable cover to prevent unau-
thorized access to the device.

The plug-in modules of the V-series were developed
especially for professional channel processing in
combination with the V 16 base unit. These modules
feature excellent output parameters after the com-
bining — thanks to the optional output channel filter
— and are applicable in biggest networks.

V 16.4 base unit signal flow chart

Main features at a glance:

® individual mounting of the base unit with plug-in
cards, individually configurable

® configuration via HE programming software or via
programming unit KC 3

® different versions of base unit V 16 available
(see right page)

® outstanding signal parameters by Direct Digital ®
technology

® base unit with 2 temperature controlled fans

® versions with redundant power supply available

software and the KC3 unit in the ASTRO main
catalogue.

wd o

} You will find further information on the HE-
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V 16 base units

Depending on individual demands, the V 16 can be equip-
ped with redundant power supply, A/V preparation (D-Sub-
inputs) or a programmable satellite splitter.

Different V 16 configurations

® V16.1: single power supply unit
Order no.: 380 070

® V 16.2: additional redundant power supply unit
Order no.: 380 071

® V16.3: Single power supply unit and
programmable satellite splitter
Order no.: 380 080

® V16.4: Redundant power supply unit and
programmable sat splitter
Order no.: 380 090

® V 16.23: Redundant power supply unit, prepared

for operation of ASI in / out modules
Order no.: 380 076

V-series signal converters

The main difference between signal converters of the X-
series and the V-series is the outstanding signal perfor-
mance even after the combining of several base units.

This is achieved by using channel selective output filters,
which can be plugged into each signal converter. Thus the
broadband noise caused by any modulator can be filtered
from the useful signal. Nevertheless, the modules stay fully
tuneable within the whole frequency range.

Band-pass filters

All ASTRO headend modules are equipped with band-
pass filters which are chosen depending on the configured
output channel. This already leads to a low broadband noi-
se of the ASTRO headend modules. For biggest networks,
every dB of S/N is important as the V-series is operated in
such networks. This is why ASTRO developed the channel
selective output filters for the V-series which lead to best
possible parameter values.

Achievable parameter values after the
combining:

® PAL: S/N:60dB;
Residual Carrier Accuracy: 1%

® QAM: MER: typ. 45 dB;
Shoulder attenuation typ. 58 dB
® FM: Stereo cross talk attenuation: typ. 60 dB;

Distortion factor: < 0,05%

These values allow the operation of biggest networks. The-
re is enough buffer in the system parameter values to ope-
rate longest optical links or amplifier cascades.
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Further base unit configurations are
available. Please check the ASTRO
main catalogue.

Slot for channel selective output
channels

RF output
Inputs o
Multi-pin connector for power supply
and programming data
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Overview of V-series signal converters

V912Cl DVB-S2 to COFDM

Order no.: two independent DVB-S2 input signals will be converted to 2 COFDM

380 924 channels; services are chosen by online Pass or Drop PID filter; CAM with
Multiservice-Descrambling; optionally pluggable output channel filters;
FTA version is also available; ASI frontends on request

V612Cl DVB-S to PAL

Order no. two independent DVB-S input signals will be converted to two standard
380 613 PAL adjacent channels; features like WSS, DVB and TTX subtitles are
implemented; optionally pluggable output channel filter

V 614-4 DVB-S to PAL

4 independent DVB-S input signals will be converted to two pairs of adja-
cent standard PAL channels; in addition to WSS, DVB and TTX subtitles,
the module features a freely programmable information ticker; optionally
pluggable output channel filters; integr. signal switch to minimize cabling

Order no.:
380 332

V512ClI DVB-S2 to QAM

Order no. two independent DVB-S2 input signals will be converted to 2 QAM chan-

380 510 nels; services are chosen by online Pass or Drop PID filter; NIT; LCN;
CAM with Multiservice-Descrambling; FTA version available; optionally
pluggable output channel filters; version with ASI frontend available

V514 DVB-S2 to QAM
Order no.: four independent DVB-S2 input signals will be converted to two pairs of
380 514 adjacent QAM channels; services are chosen by online Pass or Drop PID

filter; NIT and LCN support; optionally pluggable output channel filters;
integrated signal switch to minimize cabling

V 534 DVB-S2 to QAM multiplexer

four independent DVB-S2 input signals will be multiplexed to two QAM

Order no.: ; : i

380 530 channels; services for each multiplexed channel are chosen by online
Pass PID filter; NIT and LCN support; optionally pluggable output chan-
nel filters

V253ClI DVB-S2 to ASI

Order no.: two independent DVB-S2 input signals will be converted to ASI streams;
380 271 services for each ASI stream are chosen by online Pass or Drop PID filter;
CAM with Multiservice-Descrambling; ASI streams can be routed to up to

four ASI outputs

V5s32ASl  AS| to QAM multiplexer

Order no.: four ASI input signals will be multiplexed to two QAM channels and two

380 509 ASI output signals; multiplexed output signals can consist of any service
from the inputs and are chosen by online Pass PID filter; NIT and LCN
support; optionally pluggable output channel filter

Further modules are available like DVB-C/PAL, DVB-T/PAL, ASI/PAL, ASI/QAM, DVB-T/QAM, and many more. Please
check the ASTRO main catalogue to see the entire V-series product line.
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V-series application examples

Ay
U

Standard satellite Head end DVB-S(2) to QAM, DVB-S to PAL and DVB-S/FM,
32 PAL channels (scrambled & FTA), 24 QAM channels, 16 FM stations

Management
System 1 x U 953

Base unit 1:
V 16.4
8xV612Cl

Base unit 2:
V 16.4
8xV612Cl

Base unit 3:

V 16.4

6xV514

2 x X-DVB-S/FM octopus

Active combiner 1 x U 901

IP mgmt \l,

ﬂé

l|

]

-

-z T

RF out:
PAL:

QAM 64:

—
s sy ————————> M

QAM 256:

<
‘i

=AW
Active satellite
splitter 2 x U 911

=t

107 dBpV
103 dBpV
97 dBpV
97 dBpV

Conversion of satellite signals to IP multicast: 16 x DVB-S2 to ASI and 16 x ASl to IP

Management
System 1 x U 953

Base unit:
V 16.23
8 xV 253 Cl

ASI IP gateway

Application example: Conversion of satellite signals to IP multicast: 16 x DVB-S2 to ASI and 16 x ASI to IP

IP mgmt

%

.....

ASI streams

~ IP mgmt A

L >
IP network
IP mgmt B

GigE

1x U 262
IP data A
IP data B N
Schematic:
DVB-S2 III ASI ASI 1
1 Asi2
pvBs2 | — 7] AS| 1 P
P : P
ASI TS format: ASI 16
Continuous or Packet (burst)
v ?53 cl Packet length: U 262
With cascada\_ble ) 188 Bytes or 204 Bytes pp to 16 x ASI TS
Cl slots (multiservice into 16 IP Tx

descrambling supported)

»

IP protocols:
IP/UDP, IP/UDP/RTP

FEC and IGMPV3 included,
redundant IP data and mgmt
interfaces




Universal compact signhal-processing

The X-series

A concept for nearly every demand

Main features at a glance:

® analogue, digital, quad, twin and single plug-in
The X-series is guaranteed future-proof thanks to a gus, &g 9 ge plg
. . cards available
flexible modular concept. Its outstanding features
are easy servicing and easy expandability. A mother- ® outstanding signal parameters by Direct Digital ®
board holds easily interchangeable plug-in modules technology
allowing a mixed digital/analogue complement. The . _ - _
entire system is enclosed in a compact metal housing. ® integrated input distribution matrix and output
L L . combiner to simplify cabling
The main field of application for the X-series are con-
version or expansion of small to mediumsized com- ® adjustment via the HE-programming software or via
munity installations and design of new distribution programming unit KC 3
networks.
® You will find further information on the HE
1 programming software and the KC3 unit in
the ASTRO main catalogue.
X-8 twin base unit signal flow chart
1 2 3 4 5 8
|| || I
v | v | vVYUVoY
1 x1in 7 splitter 1 x1in 7 splitter
3 7 external
. . ; ; inputs
1 x1in 7 splitter 2 x 1 in 2 splitter + loop
| i i i | i i USB or Config via
RS 232 PC / Laptop
Slot || Slot || Slot || Slot || Slot | | Slot || Slot | | Slot
1 2 3 4 5 6 7 8
I I I I I I I I >
Internal active combiner RF out
»AC . .
DC| Internal power supply unit X-8 twin




X-8 base unit

The X-8 twin base unit carries all signal converters of the X-
series like transcoders (DVB-x to PAL or FM), transmodula-
tors (DVB-x to QAM or COFDM) and terrestrial converters
for FM and DVB-T. It is suitable for 19" rack mounting and
wall mounting. For temperature regulation the base unit is
equipped with temperature-controlled fans.

Order no.: 380 010

Further base units of the X-series are
} available. Please check the ASTRO main
catalogue

wd o

HE programming software

With the HE programming software, up to 20 bus-compa-
tible X-8 or V 16 base units can be saved in a configuration
file. Current programme satellite assignments are stored in
their own “SAT program files”. These files can be updated
and changed by the user. ASTRO offers updating of pro-
gramme assignments of the most common satellites via
the internet.

Order no.: 330 360

X-series signal converters

The plug-in cards of the X-series offer approved techno-
logy and flexible mounting of the base units with plug-in
modules. Digital (DVB-C /-S/-T) as well as analogue input
signals can be processed and converted into cable-suita-
ble DVB-C, PAL or FM signals.

RF output

Multi-pin connector for power supply

Inputs and programming data

Gerdte Typ Grundeinheit
Eingange belegen
V1E = Luslesen
Programieten
Eisteckkarten
Karentyn Kanal A Kanal B HF-Parameter & HF-Parameter B Status
1 [vez =0 = | [k2/505MHz =] [K3s575MHz =] [ P17 Detsils
2 [maMpuo7s2 - 4| | =Y +| [kaseasmMH: ~| [D73/730MHz | [ 2 12 Details
3. [urekanm | | | | | || 2 _Dessic |
4, |urbekannt = = = =l R Details
5. [unbekannt | | = =l ) 218 _Deaie |
5. |unbekannt =l = = = =l Details
7. funtekanm oL -} il = A _Detats |
8. [unbekannt = R | -l | =1 s
Gesamte Kopfstelle-
Kateniypen lssen Schiete | Systom auslesen | Sytem progammisren |

Band-pass filters

The X-series is equipped with band-pass filters which
are chosen depending on the configured output chan-
nel. This leads to a low broadband noise of the ASTRO
headend modules.

Achievable parameter values after
the combining:

® PAL: S/N: 58 dB;
Residual Carrier Accuracy: 1%
® QAM: MER: typ. 43 dB;
Shoulder attenuation typ. 58 dB
® FM: Stereo cross talk attenuation: typ. 60 dB;

Distortion factor: < 0,05%



Overview of X-series signal converters

X-COFDM duo S2 CI

Order no.:
330 484

X-DVB-S/PAL twin
DD ClI

DVB-S2 to COFDM

2 independent DVB-S2 input signals will be converted to 2
COFDM channels; services are chosen by online Pass or Drop
PID filter; CAM with Multiservice-Descrambling; FTA version is
also available

DVB-S to PAL

2 independent DVB-S input signals will be converted to 2 stan-

Order no.: dard PAL adjacent channels; features like WSS, DVB and TTX
330 677 subtitles are implemented; FTA version is also available

X-PAL quad-4 DVB-S to PAL

Order no.: 4 independent DVB-S input signals will be converted to 2 pairs
380 331 of adjacent standard PAL channels; in addition to WSS, DVB and

X-QAM duo 7 S2 CIi

TTX subtitles, the module features a freely programmable infor-
mation ticker; integrated signal switch to minimize cabling

DVB-S2 to QAM

Order no.: 2 independent DVB-S2 input signals will be converted to 2 QAM

330 482 channels; services are chosen by online Pass or Drop PID filter,
NIT, LCN, CAM with Multiservice-Descrambling; FTA version is
also available

X-QAM quad DVB-S2 to QAM

Order no.: 4 independent DVB-S2 input signals will be converted to 2 pairs

380 325 of adjacent QAM channels; services are chosen by online Pass

or Drop PID filter; NIT and LCN support; integrated signal switch
to minimize cabling

X-DVB-S/FM octopus DV/B-S to FM

Order no.: 2 independent DVB-S input signals will be converted to 8 inde-

330 645 pendent FM radio programs; each program can be configured
separately in terms of frequency, level, dynamic or static RDS

X-FMC quad FM to FM

Order no.: 4 independent FM radio stations can be shifted to different out-

380 328 put frequencies

Further modules are available like DVB-C/PAL, DVB-T/PAL, DVB-T/QAM, FM amplifier and many more. Please check
the ASTRO main catalogue to see the entire X-series product line.
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X-series application examples A@

Standard satellite Head end DVB-S(2) to QAM, DVB-S to PAL, 32 PAL channels (FTA),
32 QAM channels, passive combining

USB /
Management RS 232
1xX-BC 2 ]

SAT-IF amplifier
1 x AMS 550

Base unit 1: g
X-8 twin | i,

8 x X-PAL quad-4

Base unit 2:
X-8 twin
8 x X-QAM quad

/1\20 dB Testpoint

HFT 2 ! B 8 4FT 120 RFout:

. 3 LH PAL: 96 dBpV
| QAM 256: 92 dBpV
QAM 64: 86 dBuV

FM: 92 dBupV

Standard satellite Head end DVB-S(2) to COFDM, 16 COFDM channels (scrambled or
FTA), receivable for any DVB-T Set-Top-Box or TV set with integrated DVB-T tuner

Base unit 1:
X-8 twin
8 x X-COFDM duo S2 ClI

! J:g;Xa twin -, RF out:

JJJJJJJJJJJJJJJJ

COFDM: 90 dBuV
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Austria

Normann Engineering ® 4600 Wels

Phone:  +43 7242 70 921-0

Fax: +43 7242 70 921-17

E-mail: office@normann.at
www.normann.at

Australia

Hills Antenna & TV Systems

Riverwood (Sydney) ® NSW 2210 Australia

Phone: +61 29717 5210

Fax: +61 29717 5209

E-mail: info@hillsantenna.com.au
www.hillsantenna.com.au

Belarus

000 ,BELVIASAT-engineering”

Odoevskogo, 117-304B, Belarus, Minsk

Phone: +375-29-6831620

Fax: +375-17-269-93-42

E-mail:  engineering@belviasat.tv
www.engineering.belviasat.tv

Czech Republic

Katro Servis spol. s.r.o. ¢ 51301 Semily

Phone: +42 481 621 255

Fax: +42 481 625 453

E-mail: katroservis@katroservis.cz
www.katroservis.cz

Denmark

TELEDAN-WITRONIC A/S

Vest e Vejlevej 100 ® DK-8700 Horsens
Phone: 7563 1199 e Fax: 7563 1188
E-mail: info@teledan.dk

st ® Roskildevej 308 e DK-2610 Radovre
Phone: 3672 2000 e Fax: 3672 0440
E-mail: info@witronic.dk

Estonia ;

MRF Baltic OU,

Parnu mnt 303-8, Tallinn 11619

Phone: +372 59115560

E-mail: info@vectrum.eu
www.vectrum.eu

GUS / Baltikum

ASTRO representation GUS / Baltikum
Germann Geer e Frickestr. 2

04105 Leipzig

Phone: +49 341 / 9276491

Fax: +49 341 / 9276492
E-mail: g.geer@astro-kom.de

Hongkong / China

True Cosmos Development Ltd.
HK-Hong Kong

Phone  +852 28543377

Fax +852 28543344

E-mail: trosmos@netvigator.com

Hungary

HFC Technics

Industrial Commercial & Service Ltd.

H-1044 Budapest

Phone: +36 1273 1991

Fax: +36 1273 1992

E-mail: info@hfctechnics.hu
www.hfctechnics.hu

Indonesia

ASTRO representation Indonesia

Bumi Serpong Damai e Tangerang 15321
Phone: +62 21 537 6179

Fax: +62 21 537 6179

E-mail:  r.wuerth@astro-kom.de

ASTRO Strobel
Kommunikationssysteme GmbH

Olefant 1 -3

D-51427 Bergisch Gladbach (Bensberg)
Telefon: 02204 / 405 - 0

Telefax: 02204 / 405 - 10

E-Mail: kontakt @ astro-kom.de
www.astro-kom.de

Agencies abroad

Kazahstan

ATTA GROUP Kazahstan

Kokshetau, Abaya Str. 85 office 301

Phone/Fax: +7 (7162) 25 35 49
www.catv.kz
a.klec@catv.kz

Latvia

SIA LIVAS KTV e Riga, LV-1006, Latvija

Phone: +371 67081005 / 67081007

Fax: +371 67081007

E-mail: office@livas.lv
distributor.livas.lv

Lithuania

ELPA IR PARTNERIAI UAB

Birutes str. 2,

Klaipeda LT-91203

Phone: +370 46 380 178

Fax: +370 46 380 179

Email:  rolandas.sirvelis@elpa.lt
www.elpa.lt

Netherlands

Hemmink B.V. ¢ 8013 PV Zwolle

Phone: +31 38 - 4698200

Fax: +31 38 - 4698210

E-mail: info@hemmink.nl
www.hemmink.nl

Norway

CableCom a.s ® 3202 Sandefjord

Phone: +47 33 48 33 48

Fax: +47 33 44 60 44/451

E-mail: cablecom@cablecom.no
www.cablecom.no

Republic of Moldova
DIGIMAX Universal Telecommunications Company
Kishinev, Moldova.
Phone: +373 22 536553
Fax: +373 22 522599
E-mail: info@digimax.md
www.digimax.md

Russia

Kontur M

St. Iskry, 9, bldg. 2/1,

Moscow 129344, Russia

Phone: +7 495 2218188

Fax: +7 495 2218188

E-mail: info@konturm.ru
www.konturm.ru

Southern Europe / Middle East / Africa
ASTRO Repres. Southern Europe / ME / Africa
Motty Vigdor

Phone: +49 (0) 2204967129

E-mail: m.vigdor@astro-kom.de

Sweden

Antennlaget AB

Hordavéagen 7 e 350 03 Vaxjo

Phone: +46 470-70 91 90

Fax: +46 470-70 91 91

E-mail: info@antennlaget.se
www.antennlaget.se

Thailand

LEO Technology and Marketing CO., LTD.

Meung, Nonthaburi 11000

Phone: +66 2926 1870-3

Fax: +66 2924 6644

E-mail: info@leotech.co.th
www.leotech.co.th

Turkey

PROAKTIF A.S.

34386 Okmeydani e Istanbul, Turkiye

Phone: +90 212 320 09 80

Fax: +90 212 320 09 81
www.proaktif.com.tr

Ukraine
Mortelecom-service,
65029, Odessa, Didrikhsona st 8
tel/fax  + 380 48 7164022
+ 380 48 7385486
+ 380 482 377426
+ 380 482 349311
E-mail:  mtk@mtk.com.ua
mtk.com.ua
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