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GaNGaN--basedbased systemssystems
Power microwave amplifiersOptoelectronic devices
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GaNGaN potentialspotentials

GaN (and its heterostructures with AlGaN and InGaN alloys) 
provide a valuable system for MEMS and NEMS.

The electronic, optical, mechanical, and thermal properties of 
this material system offer a unique opportunity for a class of 
multifunctional devices and sensors, which can operate at 
microwave also in harsh enivronments. 

The proven ability to use Silicon as a substrate opens the 
possibility of micro and nanomachining conventional
technologies



WideWide Gap Gap SemiconductorsSemiconductors



WideWide Gap Gap SemiconductorsSemiconductors



GaNGaN electronicelectronic componentscomponents



GaNGaN propertiesproperties forfor power power applicationsapplications

• Large on-to-off ratio
• High breakdown voltage
• Excellent temperature properties
• High drift velocity in large electric fields
• Mobility higher tha Silicon
• Inertness
• High current carrying capabilities
• Low thermal impedance (on SiC substrates)



…… and moreand more
Thanks to the large energy gap,
GaN-based solar blind detectors
can be built

GaN is also a strongly
Piezoelectric material.

It also has a large piroelectric
coefficient

Very promising material for sensor applications (thermal, 
pressure, stress, optical), and in micromachining



GaN: a Disruptive Technology 
for Space Applications

Source: Alcatel Space



Advantages of wide-band gap technologies

♦ Very high breakdown field (SiC (100V) and GaN (70 V)),

♦ Able to work in high temperatures (easier thermal control),

♦ Excellent thermal conductivity of SiC either as a bulk substrate material

(MESFET SiC) or as a epitaxial substrate (GaN HEMT on SiC),

♦ Load impedance close to 50 Ω (simplified output matching network 

� less losses, easier design of wide-band circuits),

♦ Stable and inert materials (improved immunity to radiations),

♦ Able to convey high power densities: from 2 to 6W/mm (even 10 W/mm),

♦ Able to work with high biases � simplified DC/DC converters 

(bus voltage 50 to 100 V).

Source: Alcatel Space
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