
Solid-state R&S®THU 9 up to 50 kW 
succeeds DTV IOT transmitters 
In the past, inductive output tube (IOT) transmitters handled all DTV transmissions at higher power levels 

up to 50 kW. However, their use will soon be discontinued as powerful alternatives assume control of the 

market: The R&S®THU 9 family of solid-state transmitters now generates output power of up to 50 kW and 

offers numerous advantages. 

Fig. 1: In this configuration, the R&S®THU 9 

family of high-power UHF transmitters gener-

ates output power of up to 50 kW for ATSC – 

with a design based exclusively on solid-state 

technology.

The advantages of solid-state technology
The R&S®THU 9* family of high-power UHF transmitters (Fig. 1), which is based 
exclusively on solid-state technology, has been expanded to achieve output power 
of up to 50 kW for ATSC. It now offers output power levels from 1 kW to 50 kW. 
The transmitters use Doherty technology, a technology increasingly recognized as 
superior by network operators around the world (see box on page 42) and offer 
numerous advantages over IOT transmitters. 

Simpler and more secure transmitter systems
IOT transmitters operate at voltages of up to 30 000 V. Both specialized equipment 
and high safety precautions are required when replacing tubes. For example, two 
technicians are needed on site when working on active systems with high voltages. 

The R&S®THU 9 high-power transmitters are significantly easier to maintain. Techni-
cians require neither special equipment nor specialized training. Thanks to the use 
of solid-state technology, the transmitters operate at the standard AC supply volt-
age of only a few hundred volts.

* Efficiency redefined: the R&S®THU 9  
UHF high-power transmitters.  
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Transmitters with Doherty technology all over the world
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Greater redundancy
One of the most important requirements placed on a trans-
mitter is a high degree of redundancy to ensure interruption-
free continuous operation. This is why conventional transmit-
ters are frequently equipped with two tubes. Loss of one or 
both of the tubes will cause the output power to be reduced 
by one-half or to fail completely.

Solid-state transmitter systems, however, have significantly 
more core components of the same type, drastically increas-
ing redundancy. If one of the power amplifiers in a 25 kW 
transmitter fails, for example, the output power will be 

reduced by less than 10 %. Failure of one of the many transis-
tors will still leave about 99 % of the output power. If a power 
supply for an R&S®THU 9 amplifier fails, the output power will 
not change at all, as the system design ensures full power 
supply redundancy.

Less maintenance and lower service costs
The reliability of the components in a transmitter system has a 
significant effect on both maintenance costs and service fre-
quency. The less service a system requires and the less com-
plicated the required spare parts, the lower the costs will be 
in the long run. 

Fig. 2: Rohde & Schwarz transmitters using Doherty technology have quickly conquered the market in many countries.

Rohde & Schwarz transmitters with Doherty 
technology: in demand around the world
The basic principle behind Doherty technology is to split sig-
nal amplification into two paths, i. e. the main amplifier and 
the peak amplifier (see also article on page 44). As an advan-
tage, the main amplifier amplifies only the average signal and 
no power reserves for peak signals are required in this path. 
The peak amplifier is active only when peaks occur in the sig-
nal. As a result, efficiency can be increased by approximately 
15 % as compared to AB amplifiers.

The Rohde & Schwarz portfolio of Doherty-based  transmitter 
systems is the broadest in the market. All conventional stan-
dards are available, including ATSC, DVB-T / DVB-T2 and 
ISDB-T / ISDB-TB. This is just one of the reasons why so many 
transmitter network operators around the globe have decided 
on systems from Rohde & Schwarz (Fig. 2).
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Comparison of energy efficiency
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Fig. 3: Comparison of 

the energy efficiency 

of IOT and solid-state 

transmitters. Solid-

state transmitters 

are superior because 

their energy  efficiency 

remains nearly the 

same even with a 

decrease in nominal 

power.

Replacing the expensive and heavy tubes every five to 
eight years requires specialized technicians and tools. The 
R&S®THU 9, however, needs only comparatively small and 
simple components to be stocked: Amplifiers, power supplies 
and transistors take just a few steps to replace. 

Choice of output power levels at  
comparable energy efficiency
When IOT systems operate below nominal power, they lose 
their energy efficiency. For high energy efficiency, these sys-
tems must operate at nominal power. Nominal power  levels 
depend on the tube type and circuitry. Because tubes are 
available for only a few power rating classes, there are 
very few power levels between 15 kW and 50 kW at which 
IOT systems operate optimally (Fig. 3).

Here, too, solid-state transmitters have the clear  advantage. 
Thanks to the number of amplifiers used, the output power 
can be precisely scaled to fulfill practical requirements, 
enabling efficiency of up to 42 % for ATSC. Even if the nom-
inal power is reduced by 10 %, the transmitters' energy effi-
ciency remains almost the same, changing by only about 1 %.

Summary
The advantages offered by transmitter systems with both 
solid-state and Doherty technology are so convincing that 
replacement of IOT transmitters will continue at a rapid pace. 
Offering the market’s broadest portfolio, Rohde & Schwarz is 
ideally positioned to respond to this transition – offering a 
transmitter to fit every scenario and all major standards.

Olaf Fahrenkroog; Jürgen Steinheber

Recent successes of the 
R&S®THU 9 high-power 
transmitters
Following the introduction of 
Doherty technology, and in par-
ticular after the expansion of the 
R&S®THU 9 product line to provide 
output power up to 50 kW, two of 
the largest US TV network opera-
tors decided in favor of the supe-
rior solid-state technology. Numer-
ous transmitters have since been 
installed in various states in the US. 
An ordered transmitter, which gener-
ated a great deal of attention at NAB 
in Las Vegas, successfully went on 
air at 23 kW output power. The cus-
tomer was impressed by the proven 
efficiency of the system and the 
quality of the transmitted TV signal. 

The first transmitter system with 
more than 40 kW output power was 
ordered only two months after its 
premiere at NAB. A powerful proof 
of how network operators are con-
vinced by the advantages offered by 
the R&S®THU 9.
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