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Background and Company Performance 
 
Industry Challenges 
 

Gallium nitride (GaN) is a III/V direct bandgap semiconductor material that has been used 

in bright light-emitting diodes (LEDs) for more than 2 decades. More recently, GaN has been 

used in high-power and high-temperature microwave applications, including radio frequency 

power amplifiers at microwave frequencies. This is because GaN can have high operating 

voltages over 100V, operating temperatures over 150 degrees Celsius, and power density of 

5 to 30 W/mm and is an inherently durable material that is resistant to cracking. 

 

While these capabilities made GaN suitable for satellite telecommunications services, they 

presented challenges for developers. Gallium nitride devices have nonlinear characteristics, 

and the material is difficult to process, as is the biasing of new devices. Finally, poor yield 

and high costs are hurdles to their deployment. 

 

Advantech Wireless of Montreal, Canada, was an early believer in, and is a key developer of, 

GaN devices for satellites. The Canadian company has developed a number of patent 

pending technologies that provide the requisite linearity of solid-state power amplifiers 

(SSPAs) used in satellite communications.  

 

The latest generation of Advantech Wireless GaN-based SSPAs is its SapphireBluTM Series of 

UltraLinearTM GaN technology devices. These devices offer significant size, weight, and 

power (SWaP) characteristics compared to their gallium arsenide (GaAs) predecessors, 

including as much as half the size, one-third the power consumption, and generation of 

70% less heat. Frost & Sullivan's research shows that the SapphireBlu™ Series is suited to 

replace the Traveling Wave Tube Amplifier (a specialized vacuum tube used to amplify radio 

frequency signals in the microwave range) as well as SSPAs for service in very high-power 

direct-to-home projects and in man pack terminals and mobile, flyaway, and satcom on-

the-move applications.  

 

Advantech Wireless' Visionary Innovation and Product Excellence 
 

Unmet Needs 

 

Advantech Wireless ensures that its customers have a positive experience when working 

with the wireless communication solution developer by providing conveniently accessible 

commercial and technical assistance. Manifesting the company’s ability to provide products 

that help customers attain desired outcomes, Advantech Wireless’s gallium nitride-based 

products provide high-power density in a compact package. Frost & Sullivan notes that the 

company’s high-power amplifier is able to simultaneously transmit to all satellite 

transponders from a single antenna. 
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Best Practice Example: The Montreal firm employs a Quality Management System across its 

entire business that is compliant with the ISO9001 standard. Each member of the 

Advantech Wireless staff is familiar with the Quality Management System. Corporate 

leadership regularly reviews this system to ensure that it continues to assist Advantech 

Wireless in achieving its quality objectives and providing sufficient resources to achieve its 

goals. 

 

Mega Trends 

 

Advantech Wireless understands the importance of facilitating key Mega Trends such as 

innovating to zero and enhanced connectivity. The company’s products can enable key 

reductions in the size, weight, and power of telecommunications equipment. Advantech 

Wireless utilizes its expertise in gallium nitride technologies to accomplish all 3 of these 

objectives from the ultra-high frequency (UHF) band to the Ka band (part of the K band of 

the microwave portion of the electromagnetic spectrum) in satellite communications. 

 

Best Practice Example: Due  to the company’s ability to achieve an exceedingly high level of 

power and linearity performance, Advantech Wireless is able to completely saturate all 

transponders on any satellite with a single antenna and a single SSPA system. This 

capability facilitates cost-efficient, energy-saving communications connectivity by allowing 

replacement of multiple antennas and up to hundreds of TWTs/Klystrons. 

 

Pioneering Best Practices 

 

Advantech Wireless has been a longstanding believer in the promise of gallium nitride 

technology-based devices for high-frequency satellite communications, having noted that 

the introduction of Gallium Nitride High Electron Mobility Transistors (GaN HEMTs) in early 

2000 left an undeniable mark on the satellite communication landscape. In 2004, GaN 

devices were originally used for low-frequency L-, S-, and C-band applications such as 

radar, cable TV, and power management. The Montreal company launched its ambitious 

research and development program in 2006 to design and manufacture a complete line of 

C-, X-, and Ku-band Solid State Power Amplifiers that could meet the most demanding 

satellite communication applications. 

 

Best Practices Example: The World Teleport Association was founded in 1985 and is the only 

trade association that focuses on the entire spectrum of satellite communications. The 

association awarded Advantech Wireless its Teleport Technology of the Year Award in 2014 

for the latter company’s SapphireBlu™ Series of UltraLinear™ GaN-based HPA Systems.   

 

Aspirational Ideals 

 

The superior ground power, linearity, and cost savings of Advantech Wireless’s 

SapphireBlu™ Series of UltraLinear™ GaN technology-based high-power amplifiers 
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can enable sports fans around the world to see high-profile tournaments and fast-moving 

sporting events in 4K UltraHD. For international events, this is a way for citizens of different 

nations to share an exciting experience. 

 

Best Practices Example: The combination of Advantech Wireless’s SapphireBlu™ Series of 

UltraLinear™ GaN technology-based high-power amplifiers with Advantech Wireless 13m A-

line antenna in a major DTH Uplink system in Latin America enabled millions of viewers in 

Latin America and Brazil to follow the transmissions of the largest sport tournament in 

Brazil. 

 

Match to Needs  

 

Satellite communications customers demand the best spectral efficiency at the greatest 

cost-efficiency. Advantech Wireless develops solutions that balance satellite spectral 

efficiency to provide the smallest occupied bandwidth at enhanced link availability. Frost & 

Sullivan recognizes that this produces capital and operating cost savings that can be passed 

along to the customer.  

 

Best Practices Example: SATCOM Digital Networks, a leading designer, builder, and 

manager of satellite communications networks and partner of Advantech Wireless, received 

3 specific requests from an oil and gas customer in the Marcellus Shale region: speed; 

reliability; and clear, uninterrupted phone calls. Because satellite communications 

infrastructure lacked these capabilities in the region, Advantech Wireless developed its next-

generation discovery adaptive satellite access technology, or A-SAT™ platform. The A-SAT™ 

continuously monitors channel utilization and switches the satellite access method and 

modulation and coding (MODCOD) seamlessly for the return channel to dynamically 

maximize the space segment utilization efficiency. The finished digital hub keeps a high 

payload data rate going at the Marcellus field.  

 

Reliability and Quality 

 

Advantech Wireless has built on the small form factor, high efficiency, high-linearity wide 

bandwidth, and radiation hardness of GaN-based SSPAs to increase their reliability beyond 

that of the previous generation of gallium arsenide devices. In the telecommunications 

industry, reliability is measured in terms of mean time between failures (MTBF). Frost & 

Sullivan's research shows that by using statistical reliability calculations based on existing 

standards, the Advantech Wireless GaN-based SSPA has a dramatic 65% increase in MTBF 

as compared to the company’s similar GaAs-based SSPA product because of the reliability of 

components, number of components, and electrical efficiency of the former device. Indeed, 

the field MTBF is more than double that improvement, greater than 130%, when Advantech 

Wireless engineers tailor their strictly controlled manufacturing processes to correct the 

specific failure mechanisms identified on GaN devices.  
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Best Practice Example: The new SapphireBlu™ Series high-power SSPAs are able to achieve 

up to 6 kilowatts in radio frequency power, bringing their reliability into the most 

environmentally stringent and demanding work conditions. 

 
Conclusion 
 

Gallium nitride's linearity, processing, biasing, and cost characteristics appeared to limit the 

semiconductor to devices in low frequency commercial applications and defense 

communications where price was not so much of an issue. Advantech Wireless was 

convinced of the potential of GaN in radio frequency power amplification and other telecom 

applications and was determined to bring the semiconductor into those higher powered 

commercial markets. 

 

This required an investment of time and resources over several years by Advantech 

Wireless to develop and employ patent-pending technologies to address the limitations of 

GaN. Frost & Sullivan's independent analysis clearly shows that the result has been a new 

series of gallium nitride-based SSPAs and other telecom devices that provide smaller form 

factor, reduced power consumption and heat generation, and both capital and operating 

cost-efficiency. This balancing of performance and economy in what is new terrain for 

gallium nitride devices by Advantech Wireless richly earns the company Frost & Sullivan's 

2014 New Product Innovation Leadership Award in Gallium Nitride-based Devices. 

 

New Product Innovation Leadership 
 
Ultimately, growth in any organization depends upon continually introducing new products 

to the market, and commercializing those products to the greatest extent possible. For 

these dual goals to occur, a company must be best-in-class in three key areas: (1) take into 

account what your competitors are, and are not, doing; (2) meet customer demand with a 

comprehensive, value-driven product or service portfolio; and (3) establish a brand that 

resonates deeply with customers and stands apart from other providers. To achieve best-

practice levels in brand, demand, and positioning is a rare and significant accomplishment, 

and that is why Frost & Sullivan celebrates it with the New Product Innovation Leadership 

Award. Recipients of this award represent the top ten percent of their industry: the other 

ninety percent can’t keep up. 

 

Key Benchmarking Criteria 
 

For the New Product Innovation Leadership Award, Frost & Sullivan evaluated the total 

client experience and strategy implementation excellence according to thecriteria detailed 

below. 

Visionary Innovation 

 Criterion 1: Unmet Needs 

 Criterion 2: Use of Mega Trends 
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 Criterion 3: Pioneering Best Practices

 Criterion 4: Blue Ocean Strategy

 Criterion 5: Aspirational Ideals

 

Product Excellence 

 Criterion 1: Match to Needs

 Criterion 2: Reliability and Quality

 Criterion 3: Product/Service Value

 Criterion 4: Positioning 

 Criterion 5: Design 

 

The Intersection between 
Practices Awards 
 
Research Methodology
 

Frost & Sullivan’s 360-degree research

methodology represents the analytical rigor 

of our research process. It offers a 360

degree-view of industry challenges, trends, 

and issues by integrating all 7 of Frost & 

Sullivan's research methodologies. 

often, companies make important growth 

decisions based on a narrow understanding 

of their environment, leading to errors of 

both omission and commission. 

growth strategies are founded on a 

thorough understanding of market, 

technical, economic, financial, customer, 

best practices, and demographic analyses. 

The integration of these research disciplines 

into the 360-degreeresearch methodology 

provides an evaluation platform for 

benchmarking industry players and for 

identifying those performing at best

 
Decision Support Scorecard 
 

To support its evaluation of best practices across 

Frost & Sullivan employs a customized Decision Support 

compares companies’ performance relative to each other

award category and ranks importance by assigning weights to each criterion. 

weighting reflects current market conditions and illustrates the associated importanc
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Criterion 3: Pioneering Best Practices 

Criterion 4: Blue Ocean Strategy 

Criterion 5: Aspirational Ideals 

Needs 

Reliability and Quality 

Product/Service Value 

 

The Intersection between 360-Degree Research and Best 

Research Methodology 

degree research 

methodology represents the analytical rigor 

process. It offers a 360-

view of industry challenges, trends, 

and issues by integrating all 7 of Frost & 

odologies. Too 

make important growth 

decisions based on a narrow understanding 

of their environment, leading to errors of 

both omission and commission. Successful 

growth strategies are founded on a 

thorough understanding of market, 

al, economic, financial, customer, 

best practices, and demographic analyses. 

The integration of these research disciplines 

esearch methodology 

an evaluation platform for 

benchmarking industry players and for 

performing at best-in-class levels. 

Decision Support Scorecard  

To support its evaluation of best practices across multiple business performance 

a customized Decision Support Scorecard. This

formance relative to each other. It features criteria unique to each 

award category and ranks importance by assigning weights to each criterion. 

weighting reflects current market conditions and illustrates the associated importanc

360-DEGREE RESEARCH: SEE

THE CHAOS 
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Research and Best 

business performance categories, 

This analytical tool 

features criteria unique to each 

award category and ranks importance by assigning weights to each criterion. The relative 

weighting reflects current market conditions and illustrates the associated importance of 

DEGREE RESEARCH: SEEING ORDER IN 
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each criterion according to Frost & Sullivan. 

teams to objectively analyze performance

on that basis. The tool follows

evaluation; ratings guidelines are 

Best Practice Award Analysis for 

Decision Support Scorecard

The Decision Support Scorecard

illustrate the relative importance of each criterion and the 

evaluation for the New Product Innovation Leadership

the veracity of the model by 

criterion do not lead to a significant change in the overall relative rankings of the 

companies. 

 

Finally, to remain unbiased and to protect

& Sullivan has chosen to refer to the other key players 

Decision Support Scorecard: 

Measurement of 1–10 (1 = poor; 

10 = excellent) 

Visionary Innovation 

Relative Weight (%) 20%

Advantech Wireless 

Company2 

Company3 

Criterion 1: Unmet Needs 

Requirement: A clear understanding of customers’ desired outcomes, the products that 

currently help them achieve those outcomes, and where key gaps may exist
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each criterion according to Frost & Sullivan. This tool allows our research and consulting 

teams to objectively analyze performance, according to each criterion, and to 

follows a 10-point scale that allows for nuances 

are illustrated below. 

Best Practice Award Analysis for Advantech Wireless

Decision Support Scorecards: New Product Innovation Leadership

Scorecards, shown below, include all performance criteria listed and 

portance of each criterion and the ratings for each company

New Product Innovation Leadership Award. The research team confirms 

the veracity of the model by ensuring that small changes to the ratings for a specific 

criterion do not lead to a significant change in the overall relative rankings of the 

and to protect the interests of all organizations reviewed, 

chosen to refer to the other key players in as Company2 and 

Decision Support Scorecard: Visionary Innovation 

Award Criteria 
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20% 20% 20% 20% 20% 

9 9 9 9 9 

9 8 8 9 8 

9 8 8 8 8 

understanding of customers’ desired outcomes, the products that 

currently help them achieve those outcomes, and where key gaps may exist 
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allows our research and consulting 

to assign ratings 

 in performance 

 

Advantech Wireless 

New Product Innovation Leadership 

include all performance criteria listed and 

ratings for each company under 

The research team confirms 

ensuring that small changes to the ratings for a specific 

criterion do not lead to a significant change in the overall relative rankings of the 

organizations reviewed, Frost 

and Company3. 
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understanding of customers’ desired outcomes, the products that 
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Criterion 2: Use of Mega Trends 

Requirement: Ability to incorporate long-range, macro-level scenarios into strategic plans, 

thereby anticipating and preparing for multiple futures that could occur  

Criterion 3: Pioneering Best Practices 

Requirement: A nothing-ventured-nothing-gained approach to strategy implementation that 

results in processes, tools, or activities that generate a consistent and repeatable level of 

success. 

Criterion 4: Blue Ocean Strategy 

Requirement: Proven track record of creating new demand in an uncontested market space, 

rendering the competition obsolete 

Criterion 5: Aspirational Ideals 

Requirement: A willingness to look beyond the simple goal of generating a profit to embrace 

a more powerful ideal of bringing greater value to customers or the planet 

Decision Support Scorecard: Product Excellence 

Measurement of 1–10 (1 = poor; 

10 = excellent) 
Award Criteria  

Product Excellence M
a
tc
h
 t
o
 N
e
e
d
s
 

R
e
li
a
b
il
it
y
 a
n
d
 

Q
u
a
li
ty
 

P
ro
d
u
c
t/
S
e
rv
ic
e
 

V
a
lu
e
 

P
o
s
it
io
n
in
g
 

D
e
s
ig
n
 

W
e
ig
h
te
d
 R
a
ti
n
g
 

Relative Weight (%) 20% 20% 20% 20% 20% 100% 

Advantech Wireless 9.5 9.5 9 9 9 9.2 

Company2 9 9 8.5 8 8 8.5 

Company3 9 9 8 8 8 8.5 

Criterion 1: Match to Needs 

Requirement: Customer needs directly influence and inspire a product’s design and 

positioning 

Criterion 2: Reliability and Quality 

Requirement: The product consistently meets or exceeds customer expectations for 

performance and length of service 

Criterion 3: Product/Service Value 

Requirement: Products or services offer the best value for the price, compared to similar 

offerings in the market 

Criterion 4: Positioning 

Requirement: The product or service delivers a unique, unmet need that competitors cannot 

easily replicate or replace 
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Criterion 5: Design 

Requirement: The product’s visual presentation makes it easy to use, and makes customers 

happy to use it 

About Frost & Sullivan 

Frost & Sullivan, the Growth Partnership Company, enables clients to accelerate growth and 

achieve best in class positions in growth, innovation and leadership. The company's Growth 

Partnership Service provides the CEO and the CEO's Growth Team with disciplined research 

and best practice models to drive the generation, evaluation and implementation of 

powerful growth strategies. Frost & Sullivan leverages more than 50 years of experience in 

partnering with Global 1000 companies, emerging businesses and the investment 

community from 40 offices on six continents. To join our Growth Partnership, please visit 

http://www.frost.com. 


