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Solid State Ka-band Transmitters Power Broadband 

Satellite Communications 

Introduction 
 

Mobile communications is continuing to surge in growth, driven by two key factors – customers' need for 

greater throughput to support ever more demanding multimedia user expectations, and their desire to 

communicate anywhere, anytime. 

Fiber, for all its benefits, can satisfy only the first requirement. Meeting the second requirement calls for 

wireless access. Cellular systems will always be the preferred choice for that, but they do not have 

ubiquitous coverage in sparsely populated areas, or on planes or ships on the move. Satellites, long 

overlooked because of their latency and low capacity, are becoming popular again because they are the only 

option for untethered, long haul, high capacity communications from anywhere in the world. 

In particular, recently launched Ka-band satellites, operating at frequencies from 28.5 - 31GHz, now offer 

much greater channel bandwidths and data throughput compared with earlier satellite solutions at lower 

frequencies, such as X- and Ku-band. With the 3.5GHz channel bandwidth available per polarization and the 

re-use of frequency through spot beams, some Ka-band satellites will achieve 130Gbps data throughput, 

nearly two orders of magnitude higher than even Ku-band satellites can attain. There is little doubt that this 

capacity will be required, given the corresponding growth in demand for cellular data and its need for 

backhaul. 

C-, X-, and Ku-band subsystems for the RF assemblies of satellite transceivers on the ground have been 

available for many years and are well proven. However, Ka-band terminals and their transceivers are less 

well developed for a number of reasons.  The wavelength at Ka-band is just 10 mm, small enough so that the 

rules of distributed electronic circuits become increasingly awkward constraints on design. Parasitic effects 

are magnified, the placement of bond wires and devices on boards is critical, and resistive and radiation 

losses are much worse. Particularly at high power levels, Ka-band components such as combiners, power 

amplifiers and oscillators that are simple adaptations of lower frequency circuits can fail because of these 

effects, while other anomalies and spurious responses will remain hidden until they are uncovered during 

system integration. Such effects arise particularly from the nonlinearity of power amplifiers, and the 

increased susceptibility of local oscillators to phase noise and phase hits. 

The purpose of this article is to describe the approach EM Solutions has taken to become one of the world’s 

top tier suppliers of solid state Ka-band transceivers to the satcom industry. This article focuses on the 

components that are used in the RF front ends of satellite ground terminals, rather than TWT-based systems 

required in the more powerful ground earth stations or on the spacecraft itself. 
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Ka-band subsystems – electromagnetics and waveguide to the fore! 
In assembling satellite ground terminals, the RF system is usually engineered as separate receiver and 

transmitter subsystems. The receiver RF front end, composed of a low noise amplifier (LNA), local oscillator, 

and mixer, can be integrated into a single module known as an LNB (low noise block downconverter), and is 

typically mounted directly at the antenna feed to minimize noise. The output of an LNB is normally an 

analog signal down-converted from the RF band to an intermediate frequency (IF) band, typically between 1 

to 2 GHz. That signal is then demodulated by a separate modem, part of an indoor unit. Apart from the 

linearity of the system, providing sufficient gain and gain control is important to avoid spurious responses, 

and to keep the overall system noise floor at low levels to maximise system sensitivity and dynamic range. 

Likewise, the transmit portion is normally configured as a single subsystem that is a combination of an up-

converter mixer, local oscillator, power control and driver and power amplifier with output power detector. 

Such a subsystem is known as a BUC (block up converter), driven by an analog IF input signal from the 

modem that lies in a similar frequency range to that coming out of the LNB. 

Designing such subsystems at Ka-band requires a deep understanding and experience in the complex 

manipulation of electromagnetic energy. Unlike Ku-band and lower frequencies, the design and 

manufacture of solid-state high power Ka-band components requires a unique combination of expertise in 

both microstrip and waveguide techniques, because mechanical and electromagnetic constraints present 

unique challenges. With electromagnetic radiation effects much more subtle at Ka-band frequencies, and 

with greater susceptibility to parasitic effects and losses, significantly greater attention is required in the 

engineering of these components, particularly at high power levels. Here, classical microstrip techniques are 

inadequate on their own to efficiently obtain the bandwidths, power levels, and efficiencies required of 

state-of-the-art microwave transceivers used in solid state ground terminal radios. 

Achieving solid state output powers above 5W 
At lower frequencies, higher power levels can be achieved by combining power from multiple transistors 

using microstrip couplers.  However, such a binary combinatorial approach cannot be extended to Ka-band, 

for it results in high cost, unacceptable power losses, and narrow bandwidths.  

The difficulty in obtaining solid state power at, for example 10W, is that the highest-rated Ka-band power 

device in a single package currently built by a semiconductor manufacturer is 5W. Temporarily leaving aside 

the problem that linear power is lower than rated power, and is dependent on the signal modulation used, 

this is a much smaller power level to use as a basic building block than at X- band, where for example, a 

single device can achieve rated power levels of 60W. 

The challenge then is how to combine power from a sufficient number of such Ka-band transistors to 

achieve typical linear power requirements of 10W, or even 20W or 50W.  Because microstrip couplers have 

unacceptable losses at these frequencies, and place a binary constraint on the number of devices that can 

be used, alternative power combining techniques need to be considered.  
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There are three basic ways to combine power modules which may be categorised as: 

 1. Parallel or corporate combining 

 2. Series combining 

 3. Spatial Combining 

All three types can be used at Ka- band and each has different advantages and limitations. 

Parallel combining is usually based around a standard 3dB coupler, which means that the number of 

modules combined is restricted to 2, 4, 8, 16 etc., that is, the number of modules combined is 2M (M =1,2, 3 

etc).  At Ka-band frequencies, the basic coupling element can be realised in waveguide which as well as 

being low loss is also quite compact. The “efficiency” (η) of a waveguide coupler can be as high as 90-95% 

(or 0.45-0.25dB insertion loss), and since the combining efficiency, ignoring phase and amplitude tolerances, 

is ηM, a considerable number of modules can be combined before the added loss exceeds the combining 

power gain. In practice, the size of the circuit also grows rapidly, so line lengths become large and this also 

increases the loss. Furthermore, the large steps in the number of units that can be combined usually results 

in this method becoming quite unwieldy and neither size nor cost effective beyond N=8. For example, to use 

16 devices when only say 10 are nominally required carries a large cost, size and thermal penalty. 

Series combining can also be based around standard couplers, but in this case the coupling values will vary 

with the number of modules to be combined. The efficiency of an N-way serial combiner is ~ ηN, so the 

number of modules that can be combined, even with quite low loss couplers, is considerably fewer than for 

parallel combining. Even with a 95% efficient coupler, combining more than 10 modules results in little 

increase in output power due to the loss in the couplers. However, a series layout can be made more 

compact than a parallel unit, with shorter line lengths. A major advantage is that the increase in the number 

of modules can be as small as one, so that the output power level can be well matched to the required 

value. 

Spatial power combiners can take a variety of forms, ranging from the “free space” or overmoded  

waveguide format, to cavity combiners based around an appropriate mode (such as TM01), to various forms 

of “parallel plate” combiners.  Spatial combiners tend to be more useful when the number of units to be 

combined is high (say N >10), because the combining efficiency is practically independent of the number of 

modules combined above some minimum number that is sufficient to ensure that all “free space” energy is 

effectively extracted from the combiner. However, the physical format of spatial divider/combiners may not 

be as easy to integrate into conventional layouts, and there are often problems with heat removal.  One 

approach is to take a large number of smaller signal devices, and orient them in a matrix array that is placed 

inside a waveguide to spatially combine the powers. This requires a uniform wavefront at the input to 

achieve good power combining on the output. It is also very difficult to linearize such a large number of 

devices, nor can such an approach be easily scaled to increasingly higher power levels. 

By utilising the small size and three dimensional layouts possible with Ka-band waveguide, EM Solutions has 

developed techniques for utilising both parallel and series divider/combiner methods to provide compact, 

efficient Ka-band modules in moderate size power steps up to a total of 100W. 



Solid State Ka-Band Transmitters Power Broadband Satellite Communications  5 

A special type of parallel plate combiner has also been developed that in principle allows power levels 

exceeding 200W to be supplied, provided adequate cooling is available. 

This novel three-dimensional waveguide combining approach utilising a mix of series and parallel combining 

achieves the highest power “density” possible, using the least number of active devices, and results in better 

reliability, power efficiency and lower component cost. Such reduction in the size and weight of the power 

amplifier is the main reason that our nano-BUC and Duo-BUC families are able to achieve the industry’s 

lightest and smallest form factors, ideal for mounting directly at the antenna feed. The power density we are 

able to achieve, including cooling fans and power regulator, compared with that of our closest competitor, is 

shown in Figure 1. 

 
Figure 1.   A power density comparison of EM Solutions Duo-BUC satellite RF transmitter 
compared with its closest competitor 
 

The figure also shows that within the same package, we are able to transmit over a much broader RF 

bandwidth. In fact, the transmit and receive bandwidths are usually limited to 1GHz in width by the IF 

capability of the modem. By ensuring a broadband RF power amplifier design, and by switching the LO 

frequency, the 1GHz of desired RF channel can be automatically selected to lie anywhere within the entire 

Ka-band and downconverted to the intermediate frequency required by the modem input. We have 

combined this switchable feature into our new Duo-BUC range, to cover dual RF frequency bandwidths 

within the one nano-BUC system.  Such a system is particularly convenient for example, where a single unit 

is required to switch between either the military or commercial bands. 
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E-plane and H-Plane Waveguide Couplers  

As noted earlier, near-lossless power combining at high Ka-band frequencies is best done using waveguide 

power combiners.  Our initial approach was to implement an H-plane waveguide serial power 

divider/combiner machined into the heatsink. The amplifying devices could then be mounted in discrete 

waveguide modules to provide a number of advantages over other configurations: 

 Flexible number of devices from 2 up to 10 can be combined in one chain  

 Low loss, high power waveguide dividing and combining  

 Identical modular amplifying devices able to be manufactured and tested in bulk  

 Flexible form factors to suit a variety of size and weight requirements  

 Improved thermal properties. 

Machining the waveguide directly into the heat-sink gives a simple machined body and lid approach and also 

allows other circuit elements such as filters, tuning elements and coupling test ports to be directly included 

in the machined body. H-plane combining does require excellent contact between the lid and the machined 

body if losses are to be kept low and leakage eliminated.  

E-Plane combining along the middle of the broad wall of the waveguide effectively avoids this loss and 

radiation leakage since there is no surface current flow across the joint. In this case, two machined halves 

are required but the E-Plane layout also offers easy integration of the active modules into the waveguide 

circuits. With over 60dB of gain in such a small package, even very minor leakage can result in positive 

feedback and introduce large gain variations and possibly oscillations. The E-Plane format avoids this issue, 

reduces loss, and allows the package volume to be significantly reduced. By combining the functions of 

waveguide and heatsink into an integral unit, device reliability is also significantly enhanced. The active 

devices can be added serially along the length of the unit, resulting in output power capabilities that can be 

tailored to the application, rather than restricted to binary combinations of the power capability available 

from a single device. 

 

Figure 2.  EM Solutions proprietary power combining technology integrates the waveguide, 

couplers, filters, and device mount and heat-sink into an integral unit while reducing losses.  
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System Benefits 
 
The high power capability and reduced size and power draw of these amplifiers provide system-level 

benefits over other solid-state approaches including: 

• Minimal size, weight, and cost for a given output power, because the power combining approach scales 

linearly, not as a power of two 

• Reduced DC power load for given output power – minimizes power supply size and cost 

• Reduced thermal load–dramatically reducing system size and weight 

• Lower component cost plus significant reductions in other system costs 

Linear power is critical, not rated or saturated power 
Linearity is important in both the receiver and transmitter sections of any radio transceiver.  

In the receiver front end, the desired incoming signal needs to be amplified linearly in order to preserve its 

characteristics and raise the system noise figure. What might be less obvious is that receiver linearity 

requirements are also driven by the need to maintain the system sensitivity. Incoming unwanted signals in 

adjacent channels can sometimes be strong enough that any front-end nonlinearity they pass through (prior 

to filtering) will cause third-order intermodulation distortion products to be created, products that will fall at 

the same frequency as the desired signal that may subsequently become masked by such distortion. All EM 

Solutions LNBs incorporate inter-stage filtering and careful attention to linearity to eliminate this effect. 

At the transmitter, linear power amplification is of course required to preserve the characteristics of the 

transmitted signal. However, the linearity requirements are also set elsewhere. In the case of the 

transmitter, the output will normally be modulated both in its amplitude and phase, so if the power 

amplifier has a gain that depends on signal amplitude, the output envelope fluctuations will not be the same 

as on the input. Such distortion can potentially confuse the receiver, because the amplitude is used to code 

the digital signal. However, it also causes the spectral content of the signal to broaden, known as spectral 

regrowth. Such regrowth, which is a direct result of the transmitter nonlinearity acting on an amplitude-

varying signal, causes unwanted signal content to spill over to adjacent channel frequencies, where it 

presents itself as noise to other users of those channels. 

System nonlinearity is typically characterised by applying a single-frequency sinusoidal input signal, and 

measuring the output power at which saturation effects cause the small signal gain of the sinusoid to 

become 1-dB compressed. However, if amplitude modulation is applied to the input signal, for example by 

instead now applying two closely separated tones at half the power each, the measured 1-dB compression 

point will always be less than the nominal (single tone) 1-dB compression point. Unfortunately, even 

modulation schemes that would seem to avoid amplitude modulation, such as QPSK used in many satellite 

systems, do in fact have variable output amplitudes, because the filtering required to restrict the signal 

bandwidth to its channel will introduce amplitude fluctuation as the signal transitions from one phase state 

to the next. For instance, as the QPSK signal phase changes from 45o to 225o, the signal amplitude will 

momentarily collapse through zero. 
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In order to limit the spectral regrowth experienced by non-constant modulation schemes in nonlinear 

systems, microwave transmitters must be “backed-off” from their nominal (single-tone) 1dB power 

compression point. That lowers both efficiency and power output. Furthermore, because the system must 

operate at some specified nominal output power level, this means that an amplifier with a rated output 

power capacity greater than nominal is required (since its rating is specified for a single-tone input rather 

than a real signal). Increasing the power level, particularly at millimetre wave frequencies can be expensive 

in financial, thermal and reliability terms and, in general, devices at Ka-band will exhibit more pronounced 

non-linear characteristics than lower frequency devices, for the same relative back-off levels. 

How can Linear Power be Increased? 

EM Solutions is able to reduce the power back-off required, by applying its proprietary linearizer technology 

and delivering a linearized power amplifier in its BUC. Minimizing the power lost due to back-off maintains 

both output power and power efficiency that would otherwise be lost.  

It is instructive to compare the approximate differences in linear power relative to the nominal output 

power between typical Ku- and Ka- band SSPAs. 

At Ku- band, the linear power as defined by the two tone method has been measured to be typically 3-4dB 

below the saturated (nominal) power level for SSPAs in the 100W power range. The linear power is 

therefore around 40-50W. 

At Ka- band, the linear power defined by the same method has been measured to be typically 7-8dB below 

the saturated power level for SSPAs in the 40W power range. The linear power is therefore only around 8W.  

The difference between Ku- and Ka- band SSPAs in linear power compared to the saturated power is 

primarily related to the performance of the devices currently available in each band. 

Consequently, if a typical Ka- band amplifier is linearized to increase the linear power to say 3dB below the 

saturated level, then the operational power can be increased from 8W to around 20W.  This is a major 

improvement. At Ku- band, a linearizer will also give an improvement but the effect is not as significant, and 

it can be cheaper instead to add 3dB more power simply by adding additional devices. 

Characteristics of Linearized-Ka Band SSPAs 

The two-tone method of measuring linear power needs to be applied with some caution to Ka-band SSPAs 

especially if a pre-distortion linearizer is included with the SSPA circuit. Firstly, the non-linear performance 

may not be the same across the operational frequency band, so measurements should be made at several 

frequencies across the band. Frequency sensitivity will decrease as the upper frequency limit of available 

MMIC devices increases beyond the 31GHz end of the band. 

A pre-distortion linearizer compensates the amplitude and phase distortions generated at higher output 

power. Equivalently, it can be thought of as generating anti-phase intermodulation (IM) products to cancel 

the IM products generated in the final stages of the SSPA. These two concepts are illustrated in Figure 3. 
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Figure 3 –Ideal Pre-distortion Linearizer 

It is a difficult challenge for a linearizer to achieve good cancellation of IM products over wide power, 

frequency and tone spacing ranges. Although the addition of a linearizer adds cost to the final BUC, its 

inclusion guarantees linearity and integrity of output power that would otherwise require specification of 

higher nominal power levels that would prove even more costly. A typical performance curve showing third-

order intermodulation distortion products using a two-tone test is shown in Figure 4. 

 

Figure 4 – Intermodulation Distortion Products with and without a Linearizer 

25 30 35 40 45
-70

-60

-50

-40

-30

-20

-10

Output Power, dBm

IM
D

3

30GHz Intermodulation (IMD3 Upper) vs Output Power

Linearised

Unlinearised



Solid State Ka-Band Transmitters Power Broadband Satellite Communications  10 

Phase noise 
As noted earlier, digital communications systems code the digital bit stream as variations in the amplitude 

and phase of an RF signal. Because the amplitude level and phase are quantized into a discrete number of 

levels, the receiver is able to reconstruct the original digital signal by measuring the amplitude and phase 

state of the received signal. 

In an LNB, a mixer is used to downconvert the received Ka-band waveform to a lower frequency where the 

quantization and digitization can be performed. Likewise, a BUC uses a mixer to upconvert the analog IF 

waveform to Ka-band frequencies. In translating their input frequency to a higher or lower frequency, 

mixers will ideally preserve the phase of the input signal. At excessive power levels however, real mixers can 

suffer amplitude to phase modulation, that is, any amplitude fluctuation can introduce a phase error on the 

output. Such effects are minimized by operating mixers within their linear power range. 

Unfortunately, any phase fluctuations on the local oscillator signal itself will also add linearly to the phase of 

the incoming signal in the up- or down-conversion process. This creates phase noise on the output signal 

that corrupts the phase modulation, and can cause a receiver to wrongly reconstruct the original data from 

the coded phase. More pernicious however, is an effect known as reciprocal mixing, which occurs when an 

interfering signal close in frequency to the desired RF signal reaches the mixer, where its output phase noise 

overlaps with the desired signal itself, and desensitizes the receiver. Likewise, at the transmitter, spectral 

purity of the local oscillator is equally important to ensure that the transmitted signal remains confined to its 

allocated frequency slot and does not spill over into channels assigned to other users, where it would appear 

as an interfering or spurious signal. 

EM Solutions has engineered a proprietary oscillator for use in its Ka-band up-converters to minimize phase 

noise. Lower frequency oscillators typically use a dielectric resonator (DRO) to achieve their stability and low 

phase noise, but at higher frequencies these are more prone to microphonic effects, due to the smaller 

wavelength interacting more strongly with the mechanical resonator tuning plate. EM Solutions’ synthesizer 

technology uses a dual-loop oscillator that avoids the use of a dielectric resonator, and instead uses high-Q 

low loss coaxial resonators to maintain frequency stability. This has proven invaluable for example in the 

environmental conditions on board ships, where our technology provides significantly fewer phase hits 

under vibration compared to traditional DRO technology, even where phase noise might be similar. 

The dual loop process involves phase locking a very low-noise VHF crystal oscillator to a 10MHz reference 

signal. This is the first loop. The VHF signal is then used as the reference in a second loop to lock a Ceramic 

Resonator Oscillator (CRO) operating around 3GHz. This results in much better phase noise than using the 

10MHz reference to lock the CRO directly, because of the lower division ratios in the second loop. The VHF 

crystal oscillator also helps to shield the final phase noise performance from a lack of purity of the 10MHz 

reference signal. The VHF crystal is crucial in this process, and it usually involves careful selection from a 

batch of crystals, or using a specialist supplier who can provide such a crystal. Figure 5 shows the phase 

noise achieved. 
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Figure 5: Measured phase noise performance of a typical EM Solutions ultra-low phase-noise 

oscillator at 31GHz, beating military specifications by at least 5 dB 

Phase Hits under Sinusoidal Vibration  

Vibration testing was conducted to compare the sensitivity of the EM Solutions approach to a typical 

dielectric resonator oscillator design. The measurement system included two BUCs with each type of 

oscillator design mounted on a vibration table, in loopback with an LNB, modem and bit-error rate tester 

static on the bench. First, to determine if any resonances existed, both units were vibrated in the X, Y and Z 

directions with a 1g max sine sweep 4-33Hz held at each discrete frequency. Neither unit suffered any phase 

noise degradation nor phase hits at any frequency during the resonance search. 

Then, for data rates between 9.6kbps and 2Mbps, both oscillators were subjected to stronger vibration 

levels of 3 g over 4-33Hz to determine their sensitivity to phase hits.  The difference between units then 

became apparent, as shown in the tables below.  

Phase Hits on Dielectric Resonator Oscillator  

% of Full Level  Frequency Lost Lock  

5%  19-26Hz  

10%  13-40Hz  

>10%  No Modem Lock  
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Phase Hits on EM Solutions Dual Loop Coaxial Resonator Oscillator  

% of Full Level  Frequency Lost Lock  

<90%  OK  

100%  28-40Hz  

 

As can be seen in the above results, the oscillator designed with the dual loop coaxial resonator maintained 

lock for up to 90% of the vibration level compared to only 5% for the DRO. 

As a final test, both units were subjected to a random vibration level of 2.5g rms between 5-50Hz. The 

testing was performed along the worst axis for each unit (based on results from the sinusoidal testing). The 

BUC with the dielectric resonator oscillator was essentially useless under these vibration conditions, with 

the modem unable to decode any data at all. 

Vibe Test Level  EM Solutions LNB/BUC 

Performance  

Dual Loop Oscillator 

LNB/BUC Performance  

Dielectric Resonator Oscillator 

2.5g rms  No Phase Hits  Could not hold modem lock at any time, (i.e. continuous 

Phase Hits)  

Conclusion 
For over 10 years, EM Solutions has been a leading supplier of Ka-Band Satcom RF ground equipment 

(BUC’s, LNB’s and SSPA’s) to both defence and commercial customers around the world. Our experience and 

capability includes developing highly integrated RF subsystems for X-, Ku- and Ka-band satcom terminals - 

purpose designed for specific customer requirements. This requires the design of planar RF and microwave 

circuits from 10MHz up to 40GHz; power combining and dividing techniques; high power amplifiers and 

linearizers; low noise amplifiers; frequency synthesizers; passive modules (filters, couplers, etc.);  and 

waveguide filters. Our capability also includes failure analysis and modelling of oscillators; investigation of 

spurious signals, leakage, and ripple; low phase noise design; and phase-hit avoidance and recovery. 

Benefits to satellite communications systems developers in using solid state subsystems compared with 

travelling wave tube approaches include: 

• Longer life times – reduced life cycle costs through fewer replacements 

• Enhanced physical design flexibility, including much more compact size and lower weight 

• Simple, low-voltage power supply 

• Lower component cost and significant reductions in other system costs and through life support  
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About EM Solutions 
 

EM Solutions is a world-leading company recognised for manufacturing technologically superior microwave 

modules and systems for next generation broadband communications.  It strives to offer differentiated 

products that embed its unique IP, and are available on demand.   

Since 1998, the company has been at the forefront in the design, engineering and manufacture of leading-

edge products, systems, and solutions for satellite and microwave communication applications. EM 

Solutions integrates its own components such as low noise amplifiers, filters, oscillators, mixers, and linear 

power amplifiers across the entire range of microwave frequencies from L-band to Ka-band (1 to 40 GHz) 

with its firmware controllers and its unique linearizers, dual-loop low phase noise frequency synthesisers, 

and power combiner technology to produce integrated LNB (receiver) and BUC (transmitter) modules.  

These sophisticated components form the core RF subsystems used in broadband telecommunications 

services, primarily in microwave terrestrial and satellite links, or in other applications such as radar, radio-

astronomy, and remote sensing. At Ka-band, they achieve state-of-the art power density and performance 

and are used in low noise receivers and solid state high power radio transmitters by defence and 

commercial customers around the world. 

EM Solutions customer base includes more than 200 of the largest systems integrators and 

telecommunications companies from around the world. The company is an accredited supplier to the 

Australian Defence Force and its quality system is ISO-9001 certified.  The company prides itself on its ability 

to deliver as promised, and assigns a customer project manager for all orders to anticipate customer needs, 

mitigate risks, communicate project status, and exceed expectations. Recognising the uncertainty faced by 

its customers during system integration, EM Solutions offers system-level design checking and validation, 

and a guarantee that its RF components will work as needed in the end system. This unique customer 

promise reduces risk and shares responsibility for overall system-level performance.  

Because EM Solutions is vertically integrated, it is able to respond nimbly and confidently to specialist 

customer requests. It houses one of the world’s most experienced active and passive Ka-Band satcom 

microwave and RF engineering design teams with deep microwave, electromagnetics, digital, control 

systems, telecommunications, and industrial design experience. Its most sophisticated and world-leading 

systems, such as its Ka-band satellite “on-the-move” terminal, or Ku-band E1000 microwave radio link, are 

testament to the company’s expertise in developing complex systems that also integrate multi-frequency 

antenna feeds, digital signal processing, filtering and demodulation, and firmware and mechanical control 

subsystems.  

The company is currently finalising contracts for the supply of large quantities of WGS compliant 40W Ka-

Band SSAP/BUC’s for a US satcom integrator, and 50W lightweight Ka-band SSPA/BUC’s for an EMEA based 

satcom integrator. 


