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SYSTEM INTEGRATION OF DIGITAL TV/RADIO AND 
TELECOMMUNICATIONS EQUIPMENT

DVB-T/H AND TV/RADIO ANALOGUE TRANSMITTERS 

ANTENNA-FEEDER SYSTEMS AND DEVICES                                      

� OMPLEX PROJECT REALIZATION OF NATIONWIDE, REGIONAL 
AND LOCAL BROADCAST DVB-T/H NETWORKS

Effective Broadcasting Solutions

Part 1
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KvantKvant--Efir was founded in 1992 and since then Efir was founded in 1992 and since then 
successfully designs, produces and installs successfully designs, produces and installs 

wide range of TV and FM broadcasting wide range of TV and FM broadcasting 
equipment on a turnkey basisequipment on a turnkey basis

2
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• “Kvant-Efir” is one of the leading companies among the manufacturers 
of the DVB-T/H broadcasting digital and analogue equipment on the 
market of the Central and Eastern Europe.

• For 17 years of activities Kvant-Efir has added to the list of the 
customers which now includes leading nationwide broadcasters, 
telecoms operators, terrestrial TV broadcast network operators and 
satellite operators of Ukraine, Byelorussia, Moldova, Georgia, 
Tadzhikistan, Kyrgyzstan, Azerbaijan and other countries.

• “Kvant-Efir” guarantees high quality and reliability of the products. The 
specialized sub-units of the service center offer customers  24/7 
technical support. “Kvant-Efir” provides the supply of separate 
equipment,  development and the realization of complex DVB-T/H 
network projects on a turnkey basis.

• Our motto is: “quality is above all - no compromise at the expense  of 
quality!”. It was introduced 17 years ago and since then the company 
strictly follows it despite time and expenses.

Creating cutting-edge technologies today is a 
guarantee of success tomorrow
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Testing

4

Production and adjustment Research developments

Packing and
shipping

Quality control
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Production areas of KvantProduction areas of Kvant--Efir occupy over             Efir occupy over             
1500 1500 sq.m.sq.m.

5
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There are about There are about 1120 employees, 60 20 employees, 60 of of 
themthem are highly skilled engineersare highly skilled engineers

6
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Thorough quality control at all Thorough quality control at all 
production stagesproduction stages
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Every production stage is part of Every production stage is part of 
innovative technologyinnovative technology

8
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We use modern measuring equipment produced We use modern measuring equipment produced 
by Tektronixby Tektronix, , PlischPlisch, , AgilentAgilent, , 

Rhode SchwartzRhode Schwartz, , ������ , , BirdBird and othersand others

9
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All equipment passes obligatory tests in a heat All equipment passes obligatory tests in a heat 
chamber at +45chamber at +45 ooC and, if necessary, in a C and, if necessary, in a 
heat/cold chamber, and on vibrating tablesheat/cold chamber, and on vibrating tables

10
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Technical support of supplied equipment is Technical support of supplied equipment is 
carried out by the specialists of service centre:  carried out by the specialists of service centre:  

24 hours a day, 7 days a week24 hours a day, 7 days a week

11
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CompanyCompany’’s warehouse maintains the entire s warehouse maintains the entire 
assortment of spare parts to be supplied to a assortment of spare parts to be supplied to a 

customer within 2 hours after notification of faultcustomer within 2 hours after notification of fault

12
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Output Capacity of Kvant-Efir

During  2008-2010 “Kvant-Efir” supplied 
and installed on a “turnkey basis”:

• 670 analogue-digital TV transmitters with the output power 
from 100 W up to 20 kW peak SI;

• 110 DVB-T transmitters with the output power from 40 W to 
2,5 kW (RMS);

• 190 FM transmitters with the output power from 30 W to          
5 kW;

• a few research projects were also carried out including 
turnkey realization of complex projects of DVB-T/H 

networks.
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All equipmentAll equipment and services offered and services offered by by KvantKvant--EfirEfir comply comply 
with the requirements of national and international with the requirements of national and international 
standardsstandards ((CCIR, FCC and ETSICCIR, FCC and ETSI) ) and have all the and have all the 
necessary certificates of conformity. All production necessary certificates of conformity. All production 

processes are certified according to international quality processes are certified according to international quality 
systemsystem ISO 9001ISO 9001--2001.2001.

14
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IBC-2006 award for the best technical paper “Step-by-step roll-out 
of DVB-T services in Ukraine” presented at the scientific and 

technical conference IBC-2006

The IBC Conference is renowned worldwide for the quality of its technical papers 
and so winning the best conference paper award is a great achievement. 

Besides looking for excellence in lay-out, format and visual presentation, the 
Committee seeks technical integrity, clarity of thought and 'adventure' in the 

contribution the report makes to its field.

"We were particularly impressed how the authors created a clear and 
interesting paper with a judicious balance between the technical details, the 

practicalities of network roll out, and the business model driving it," said 
Professor David Crawford, Chairman of the Judges - the IBC Technical Papers 

Committee.
IBC Daily news 11.09.2006

Scientific and technical achievements
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Scientific and technical achievements

Development of applied methodologies on projecting 
regional and local DVB-T/H broadcast networks and 
transformation of existing analogue national networ ks 
into SFN DVB-T networks
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DVB-T SFN Network Deployment for Byelorussian and Ukrainian Trial 
Zones in 2007-2008

Scientific and technical achievements

Location of DVB-T transmitters in SFN-zones #17, 18 in Ukraine
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Main Company Products Main Company Products 

•• SolidSolid--state VHF/UHF TV transmitters with output power from state VHF/UHF TV transmitters with output power from 
10 W to 40 kW (analogue mode), and up to 10 kW (DVB10 W to 40 kW (analogue mode), and up to 10 kW (DVB--T/H);T/H);

•• SolidSolid--state FM transmitters with the output power from 30 W state FM transmitters with the output power from 30 W 
to 10 kW;to 10 kW;

•• Transmitters and amplifiers for radar with output power from 6 Transmitters and amplifiers for radar with output power from 6 
to 10 kW;.to 10 kW;.

•• FM/VHF/UHF diplexers, multiplexes, filters and other passive FM/VHF/UHF diplexers, multiplexes, filters and other passive 
devices with the output power of up to 70 kW;devices with the output power of up to 70 kW;

•• Transmitting antennaTransmitting antenna--feeder systems;feeder systems;
•• Equipment for DVBEquipment for DVB--T, DVBT, DVB--C systems, IPTV broadcasting, C systems, IPTV broadcasting, 

active equipment for optical fiber links; active equipment for optical fiber links; 
•• Development and turnkey realization of complexDevelopment and turnkey realization of complex projects of projects of 

DVBDVB--T/H nationwide, regional and local broadcast networks;T/H nationwide, regional and local broadcast networks;
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FAMILY
OF DIGITAL-ANALOG TV TRANSMITTERS

of TXTU/TXTV SERIES WITH THE OUTPUT POWER 5-5000 W RMS,
15-20 000 W PEAK SI

PRODUCED SINCE 2007

Family of digital/analogue TV transmitters of TXTV, TXTU (�-III, IV,  
V-bands) series, output power 5 W – 5 kW rms,15-20000 W peak SI 

(produced from 2007)
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TXFM -1000 – N
output power 1000 W

Main features

TXFM-3000-N 
output power up to 3 kW

-Compact design.
-Increased reliability due to: decrease in the 
number of power components, use of fanless
power supplies, newest generation of LD-MOS 
transistors and innovative constructive solutions 
for air cooling system.
-Immunity to interruption and voltage surges in 
mains.
-Immunity to VSWR (voltage standing-wave 
ratio) 2.0.
- Availability of inputs AES-EBU (option).

Family of compact FM transmitters           
“Innovation-2009”

-Output power – 1000 W;
-capability of operating as an amplifier;
-frequency range: 87......108 MHz;
-unit’s height – 2U (89 mm).

Packing arrangement:
1.standard – stereo coder

2. optional – RDS encoder, digital audio inputs
AES/EBU.

Main features
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Main features of TV/FM transmitters

temp. ambient air + 16ºCDVB-T/H transmitters

temp. ambient air + 18ºCFM transmitters

temp. ambient air + 18ºCAnalogue VHF/UHF transmitters

Average temperature on amplifier 

radiator, ºC

Equipment type

Use of high-performance air-cooling system, which provides minimum 
temperature difference between the radiator and ambient air, allowed for optimal 
overheat temperature level with small dimensions of equipment 

The availability of a microprocessor controller compatible with remote control
and monitoring system based on SNMP protocols.

Innovative redundancy system of power units in high-power transmitters.



05.2010 Kvant-Efir, Kyiv, Ukraine 22. 22

TXTUTXTU--2200000000--RR--11

Digital modeDigital mode :  :  55 kWkW ((rmsrms))

Analog modeAnalog mode : : 2200 kW peak SIkW peak SI

- Thanks to the modern components the transmitters have high reliability 
and quality parameters;

- Modular construction with microprocessor controlling system simplifies 
the operation of equipment;

- Low power consumption.
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5 to 20 kW5 to 20 kW

••100% pump100% pump’’s reserve;s reserve;

••100% heat exchanger100% heat exchanger’’s reserve.s reserve.

08.2008
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High-efficiency DVB-T-analogue VHF transmitters 
with the output power:

- up to 40 kW (20 kW+20 kW) – analogue mode;
- up to 10 kW (5 kW+5 kW) – DVB-T mode.

Universal device: 
-DVB-T exciter for upgrading analogue 

transmitters
-DVB-T transmitter with the output power of up 

to 20 W rms

- Automatic output power 
stabilization;
- increased linearity (shoulder 
distance >38 dB);
- adaptive corrector of linear and 
non-linear distortions (option);
- GPS receiver and synchronization 
device for operation  
in DVB-T SFN networks (option).

•Innovative air-cooling technologies; • fanless power  supplies.
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•Step-by-step capability to build up output power: 
� 1 kW (2 amplifier units) � >1.5 kW (3 amplifier units)  � >2 kW (4 

amplifier units).
•Efficiency up to 25%. •Multistage energy saving air  cooling system. 

•Low acoustic noise.
•Support of redundancy system “N+1”.
•Fanless power supplies.

• Microprocessor voltage surge protection. • automatic  redundancy of 
exciters and switching of ASI input streams.
• Support of SFN mode.

Cost-effective DVB-T transmitters of band IV-V, power up to 5 kW
(up to 2 kW – 1 rack 19” 30U, up to 4 kW – 2 racks 19” 30U)

Example of energy saving due to innovative technolo gies

01,650…4,950 W/hEnergy saving

13,300…10,000 Wh8,350 WhPower consumption

15…20%24 %Efficiency (typical value)

Transmitters of the 
majority of leading 
manufacturers

TXTU-1200-R-2-NTransmitters,
power=2 kWRMS

P= 2 ��� RMS
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Compact cost-effective DVB-T/H transmitter 

TXTU-150-2-N

Output power
– up to 250 W r.m.s.
Height
– 3U (134 mm)
Weight 
– 24 kg

•New dimension in compactness is achieved due to the use of the latest generation of 
transistors and innovative air cooling system;
•the amplifier integrated ASI coupler and automatic redundancy switch allow for supplying 
the transmitter in configuration with 100% automatic redundancy of exciters (TXTU-150-R-
2-N);
•the embedded transmitter control system enables organizing remote monitoring and 
controlling of main parameters, which makes it a perfect solution for unattended 
transmission centers.
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Main Features of “Innovation 2009”

- Efficiency � 42% in “black burst“ mode;
- enhanced transmitter reliability due to transistor life 

cycle increase and working temperature range 
extension;

- introduction of innovative air cooling system 
significantly decreases transmitter weight and 
dimensions: transmitter 40 kW occupies only five 
19" racks. Dimensions: width - 3000 mm, height -
2300 mm, depth - 1625 mm. Weight - 3300 kg.

- introduction of the voltage surge protection system 
in power supplies.
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DVB-T/H TXTU-X-2-GR gap fillers with the 
output power of up to 30 W 

Gap fillers support three modes of operation (ALL-IN-ONE):

• Retransmission without signal reproduction under the same or different 
input and output frequencies (“Retransmitter Mode”)

• Retransmission with the signal reproduction (remodulation) under the 
same or different input and output frequencies (“Gap Filler Mode”)

• Transmitter Mode (“Transmitter”)
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- embedded echo cancellation system of up to +2 dB in relation to valid 
signal;
-intellectual output power management system (APL) reducing output 
antenna signal influence onto input antenna signal;
-operation monitoring of input signal quality parameters (MER, BER, PER 
and others) from gap filler menu;
- microprocessor control system supporting remote monitoring and control;
- input signal re-modulation;
- embedded linear and non-linear digital correctors;
- input channel filter for increased selectivity;
- output signal delay programming;
-internal forward and reflected power protection; excessive temperature 
protection;

- input and output ASI interfaces;
- can be supplied in container for outdoor use.
-If necessary, gap fillers can be supplied with receiving and transmitting 
antennas.

Main features of gap fillers of TXTU- � -2-GR series :
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Digital DVB-T/H gap filler for outdoor use

30

Main features of DVB-T/H gap filler:
- input channel filter for selectivity increase;
- maximal output power 100 mW;
- wide range of input levels 55 dB;
- intellectual output power management system;
- protection from abrupt input signal loss and short-term overload;
- ambient temperature from -35 °C to 55 °C.
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Special-Purpose Equipment
Kvant-Efir amplifiers                     
(6 …30 kW) are used in the 
modern mobile radar stations 
produced by the company 
“Aerotechnika”, Kyiv.
(http://www.aerotechnica.ua)
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Antenna-feeder devices for
TV and radio broadcasting

FILTERS

Band-pass filters:

•channel UHF band filters: 0.5 kW, 2 kW, 5 kW, 10kW;
•channel VHF band filters: 200W, 2kW, 5 kW, 10kW;
•VHF and FM filters (66 74 and 87,5 108 MHz), 2-3 cavities: 2 kW, 5 kW
•notch filters, up to 10kW.
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TV combiners of III and IV/V band 

COMBINERS

FM and VHF band combiners
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Impedance buffers, antenna power splitters, 
adapters

3 dB couplers (bridges) with 50 Ohm connectors 
and measuring directional couplers with any 
connector type  

Dummy loads, output power from 1 to 5 kW 
DLU-4+1-01
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TV transmitting antenna systems of UHF-band 
(based on the panel antenna UTV-01)
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TV transmitting antenna systems of VHF-band
(based on 3VTV-02 panel antenna)
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Broadband FM transmitting antennas with
vertical and circular polarization
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• Project development and turnkey realization of 
broadcast networks both for analogue and DVB-T/H 
broadcasting.

• System integration of equipment for DVB-T/H 
broadcasting, integration with broadcast networks 
including ATM and IP-technologies.

• Project development and supply of the equipment for 
fiber-optic systems of analogue/DVB-T/H 
video/audio signal and data transmission.

• Complex development and installation of the 
systems for DVB-T/H, DVB-S broadcasting.

• Coverage calculations for DVB-T networks.

System integration of digital TV/radio and                      
telecoms equipment
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• developing of head-ends.
• Planning of the SFN-network with optimization of tr ansmitters’ placement for 

providing SF synchronous mode and retransmission, i ncluding:
• carrying out with the broadcast network operator of  the calculations of EIRP and 

antenna patterns for the given reception conditions : fixed, portable, mobile 
reception etc.

• developing of specifications for antenna-feeder sys tems for SFN-stations.
• optimizing operating mode for DVB-T/H transmitters and gap fillers
• adjusting synchronous mode of network and carrying out of theoretical 

calculations and field testing
• putting the SFN-network into operation

DVB-H network model 

Complex DVB-T/H project realization on a 
turnkey basis:
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Equipment for Digital Broadcasting

•• IPIP--DVB gateways/streamers.DVB gateways/streamers.

•• DVBDVB--toto--PC and PCPC and PC--toto--DVB interfaces.DVB interfaces.

•• Control and management systems for TV Control and management systems for TV 
and FM broadcasting (both analogue and and FM broadcasting (both analogue and 
digital).digital).
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Compression Equipment

44
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Automated DVB-T/H transmitter monitoring 
system for transmitter site

The system consists of:
•MCM-8-D monitoring unit;
•personal computer (only for stand-alone 
applications);
•software.
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NMS – Network Management System

NMS is intended for operation control and monitoring centers for operation control and monitoring centers 
of DVBof DVB --T/H regional and nationwide networksT/H regional and nationwide networks

NMS allows operation managing and monitoring: 

•TV/FM transmitters, satellite equipment e.g.: IRD/2600/2900, 
TT-1220 etc.
•any other equipment including security and fire protection 
systems, which have the remote control port and protocol.

The system allows collecting statistics, registerin g out-of-
order calls and logging.
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Simplified block diagram of network management Simplified block diagram of network management 
systemsystem
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Description of NMSDescription of NMS

The system is designed for centralized control over TV and radio transmitters 
and other devices located at remote transmitting stations.

The system consists of a server located in control center and element-
managers located at remote stations. The server contains manager-software which 
provides for monitoring and control over separate units. Element-managers contain agent-
software which examines functional units, stores status information and transfers the 
information to the manager on the needed basis. The main advantage of such structure is 
that physical connection between agent and manager can be of any kind (GSM-network, 
satellite or telephone connection, Ethernet). The only standard is SNMP protocol. There 
can also be any kind of connection between the element-manager and the equipment 
controlled: RS-232, RS-485, Ethernet, USB, IEEE-1284 (parallel port).

The network can be controlled directly from the operation control and 
monitoring center or from notebook using simple WEB-interface. In case of emergency 
the system sends a warning to a mobile telephone using SMS service. The system can 
even be controlled by means of mobile telephone’s WAP browser.

The main advantage of the system as compared to the existing ones is that 
interface protocols between element-manager and a device are entirely open. That makes 
possible easy porting of any device to the system.
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Calculations of TV transmitter signal coverage 
for projecting DVB-T/H networks
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51< 70 dBµV/m

from 70 to 80 dBµV/m

from 80 to 90 dBµV/m

from 90 to 100 dBµV/m

from 100 to 110 dBµV/m

from 110 to 120 dBµV/m

from 120 to 130 dBµV/m

from 130 to 140 dBµV/m

Colour scale and field intensity values
in the receiving point

DVB-T 
threshold

Sample of preliminary coverage calculations for dep loying the   
DVB-T/H network in Kyiv and its suburbs

(4 transmitters for fulfilling stage 1 of network c reation) 

DVB-H  
threshold
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Testing of set-top boxes, IDTVs, portable 
receiving antennas for DVB-T broadcasting
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Our partners:
• Harmonic (USA)
• Leoni (Germany)
• Ebmpapst (Germany)
• Rosenberg (Germany)
• Spinner (Germany)
• Newtec (Belgium)
• SIRA (Italy)
• Pro Television Technologies (Denmark)
• Tecnoal (Italy)
• Elettronika (Italy)
• Philips (NXP Semiconductors) (The Netherlands)
• TeamCast (France)
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Our main customers:
The major Ukrainian  broadcasters and broadcast net work operators:

• broadcaster “Inter”, (network consisting of more tha n 400 TV transmitters with the 
output power varying from 15 W to 40 kW). 

• broadcaster “1+1” (network consisting of more than 35 0 TV transmitters with the output 
power varying from 15 W to 20 kW). 

• broadcasters “Novyy Canal”, “STB”, “ICTV”, “NTN”, “5 th channel”, “TET”, “Kyiv”, 
“Tonis” and others, (network consisting of more than 80 TV transmitters with the output 
power varying from 15 W to 5 kW peak SI). 

• Telecoms operator “Ukrtelekom” (Ukraine)

The major broadcasters and broadcast network operat ors of Europe and CIS:

• Broadcast network operator: Republican unitary ente rprise “Byelorussian Broadcasting 
Transmitting Center (Republic of Belarus)”

• Broadcast network operator “Kyrgyztelekom” (Republic  of Kyrgyzstan)

• Broadcast network operators of Moldova: DIXI Media, Alai Media and other broadcasters
• Broadcast network operators of Tajikistan: “Teleradi o”,“Talat” (Azerbaijan), 

“Teleradiokom”
• Broadcasters of Georgia: “Rustavi-2”, “Sakartvello”, “Otkrytaya Abhaziya”

The major international satellite operators:

• “Space Communications” (Israel, Amos – 1, 2)
• “SES Sirius” (Sweden, Sirius – 1,2,3)
• “SES Astra
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List of Largest Fulfilled DVB-T/H Network 
Projects

Year 2002, customer “Broadcasting

Radiocommunications and Television Concern” (“Concern RRT”)

Supply of the equipment for the first stage of DVB-T trial along with

the development of technical documentation and carrying

out of research work.

Year 2006, customer “The National Television and Radio 

Broadcasting Council of Ukraine”

Development of projects for the first stage of DVB-T broadcasting

in Kyiv, Lugansk, Zakarpatskyy regions and the autonomous

republic of Crimea.
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Year 2006, customer “Ukrainian Digital TV Network”, Ltd.

• Developing and supplying on a turnkey basis of the head-end utilizing the 
modern IP technologies and intellectual gateways for DVB-T/H 
broadcasting;

• carrying out coverage calculations, choosing the optimal modulation 
parameters;

• conducting experimental coverage research, system testing in DVB-H mode, 
manufacturing and supplying of UHF band DVB-T transmitters with the 
output power of 1300 W and antenna-feeder systems on a turnkey basis .
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Year 2007-2008, customer “Broadcasting
Radiocommunications and Television Concern” (“Concern RRT”)

Conducting the project development and turnkey inst allation for two SFN networks 
(first SF DVB-T network in Ukraine), including the head-end (1 MUX, MPEG4 AVC compression 
format), the signal delivery system to DVB-T transm itters, development of the original method 
of the SF DVB-T network adjustment and carrying out  of the network coverage calculations.
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Year 2007-2008, customer “Broadcasting
Radiocommunications and Television Concern”
(“Concern RRT”)

Supply of the FM transmitters with the output 
power of 1 kW, analogue transmitters  operable in 
UHF and VHF bands with the output power from 
1kW to 20kW, DVB-T transmitters with the output 
power of 1.2kW. Total number of transmitters: 46.

July, 2008, customer «Kyrgyztelecom»

Realization of the pilot DVB-T network project (1 
multiplex, MPEG-4 AVC compression format and 32 
TX sites) in the Batkenskiy region of the Republic 
of Kyrgyzstan. 



05.2010 Kvant-Efir, Kyiv, Ukraine 59

2009-2010
Jointly with the specialists of “Concern BRT” and “Ukrtelek om”, 
“Kvant-Efir” has implemented DVB-T network project in the 9  cities of
Ukraine: Vinnitsa, Dnipropetrovsk, Zaporizhya, Lviv,  Mykolayiv, 
Ternopil, Uzhhorod, Chernihiv and Simferepol.
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The project was fulfilled in record short terms running from December
2009 to the first half of January 2010. “Kvant-Efir” has su pplied
DVB-T/H transmitters with the output power from 600W to 2.5 kW, 
antenna-feeder devices and the distribution equipment. Moreover, as
part of the project, “Kvant-Efir” conducted personnel tra ining and
commissioning works.
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We invite you to cooperationWe invite you to cooperation!!

Kvant-Efir

PO Box 15, Kyiv 01013, Ukraine

Tel. (+38 044) 531 4220

Fax (+38 044) 531 4222

office@kvant-efir.com.ua

www.kvant-efir.com

Thank you for your attention!


