Planarized Ceramic Substrates
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ITRI has succeeded in growing a nanostructured layer on 96 percent low-grade aluminum oxide substrates, resulting in
a surface roughness less than 5 nm, thus making the substitution of much costlier substrate materials possible. These
planarized substrates also exhibit adhesion properties sufficient to support metallic films~6 « m thick, thus enabling
the easy fabrication of electrical, optical and magnetic thin film devices.
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Current Results

Surface structure
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L > L

Buffer layer 1.Surface Roughness <5 nm

2. Resistivity > 10"'Q-cm

3. Adhesion > 20 MPa

4. Post Process Temp. Compatability > 600°C
5. Dielectric Loss tand < 0.001,@5 GHz
6.Thermal Conductivity >10 W/mK

Ceramic Substrate
(96% alumina substrate)

Nano structure layer SEM Image 2002/10
Verifications

Integrated Passive Device High Frequency Band Pass Filter
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High Frequency
Low Pass Filter
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. planarized ceramic
S 99.6% alumina substrate substrate
High L (nH) Qmax L (nH) | Qmax
Frequency
Inductor 2.5turns | 3.12 14.03 3.35 16.3
—|FEEN L i 4.5turns | 9.72 13.94 10.55 15.32
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Applications: Substrates suitable for High Frequency electronic industry Materials Research Laboratories



