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CLAIMS 
 

1. An electronic device comprising: 

a support structure comprising: 

 a polycrystalline ceramic core; 

 a first adhesion layer coupled to the polycrystalline ceramic core; 

 a conductive layer coupled to the first adhesion layer; 

 a second adhesion layer coupled to the conductive layer; and 

 a barrier layer coupled to the second adhesion layer; 

a buffer layer coupled to the support structure;  

a contact layer coupled to the buffer layer; and  

a field-effect transistor (FET) coupled to the contact layer. 

2. The electronic device of claim 1 wherein the FET comprises a fin-FET. 

3. The electronic device of claim 1 wherein the FET comprises a metal-oxide-

semiconductor field-effect transistor (MOSFET). 

4. The electronic device of claim 1 wherein the support structure further 

comprises: 

a bonding layer coupled to the barrier layer; and 

a substantially single crystalline silicon layer coupled to the bonding layer; 

wherein the buffer layer comprises an epitaxial III-V layer coupled to the 

substantially single crystalline silicon layer. 
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5. The electronic device of claim 4 wherein the epitaxial III-V layer comprises 

an epitaxial gallium nitride layer. 

6. The electronic device of claim 5 wherein the epitaxial gallium nitride layer 

has a thickness of about 5 µm or greater.   

7. The electronic device of claim 1 wherein the polycrystalline ceramic core 

comprises aluminum nitride. 

8. The electronic device of claim 7 wherein: 

the first adhesion layer comprises a first tetraethyl orthosilicate (TEOS) layer 

encapsulating the polycrystalline ceramic core; 

the conductive layer comprises a polysilicon layer encapsulating the first TEOS 

layer; 

the second adhesion layer comprises a second TEOS layer encapsulating the 

polysilicon layer; and 

the barrier layer comprises a silicon nitride layer encapsulating the second TEOS 

layer. 

9. The electronic device of claim 8 wherein: 

the first TEOS layer has a thickness of about 1000 Å; 

the polysilicon layer has a thickness of about 3000 Å; 

the second TEOS layer has a thickness of about 1000 Å; and 

the silicon nitride layer has a thickness of about 4000 Å. 

10. An acoustic resonator comprising: 

a support structure comprising: 

 a polycrystalline ceramic core; 

 a first adhesion layer coupled to the polycrystalline ceramic core; 

 a conductive layer coupled to the first adhesion layer; 

 a second adhesion layer coupled to the conductive layer; and 

 a barrier layer coupled to the second adhesion layer; 

 wherein the support structure defines a cavity; 
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a III-V layer mechanically coupled to a portion of the support structure, wherein a 

portion of the III-V layer is free-standing above the cavity defined by the support structure; 

a first electrode coupled to a first surface of the III-V layer; and 

a second electrode coupled to a second surface of the III-V layer opposite the first 

surface in the portion of the III-V layer that is free-standing. 

11. The acoustic resonator of claim 10 wherein the polycrystalline ceramic core 

comprises aluminum nitride. 

12. The acoustic resonator of claim 10 wherein: 

the first adhesion layer comprises a first tetraethyl orthosilicate (TEOS) layer 

encapsulating the polycrystalline ceramic core; 

the conductive layer comprises a polysilicon layer encapsulating the first TEOS 

layer; 

the second adhesion layer comprises a second TEOS layer encapsulating the 

polysilicon layer; and 

the barrier layer comprises a silicon nitride layer encapsulating the second TEOS 

layer.   

13. The acoustic resonator of claim 10 wherein the support structure further 

comprises: 

a bonding layer coupled to the barrier layer; 

a substantially single crystalline silicon layer coupled to the bonding layer; and 

a buffer layer coupled to the substantially single crystalline silicon layer; 

wherein the III-V layer is epitaxially grown on the buffer layer. 

14. The acoustic resonator of claim 13 wherein the III-V layer comprises epitaxial 

aluminum nitride or aluminum gallium nitride. 

15. The acoustic resonator of claim 14 wherein the III-V layer has a thickness of 

about 1 µm.
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