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What is claimed is:

1. A semiconductor structure, comprising:

a substrate;

a non-column III-V doped semiconductor layer disposed over the substrate, the non-column III-V

doped semiconductor layer having a non-column III-V transistor formed therein;

a transistor comprising a column III-V material disposed above a different region of the substrate

and laterally spaced from the non-column III-V transistor;

an isolation barrier comprising a column III-V material disposed vertically through the

semiconductor layer and spaced laterally between the non-column III-V transistor and the

column III-V transistor, the isolation barrier electrically isolating the column III-V transistor

from the laterally spaced non-column III-V transistor; and

a column III-V material disposed between a bottom of the transistor and the substrate; and

wherein the column III-V material disposed between the bottom of the transistor and the substrate is

the same as the material of the isolation barrier and is different from the column III-V material

of the transistor.

2. The semiconductor structure recited in claim 1 wherein the semiconductor layer is silicon and

has CMOS transistors disposed in the semiconductor layer above a first region of the substrate and

wherein the isolation barrier is disposed laterally between the CMOS transistors and the column III-V

transistor to electrically isolate the column III-V transistor from the CMOS transistors.

3. The semiconductor structure recited in claim 1 wherein the substrate is silicon and the

semiconductor layer is silicon and has silicon transistors disposed in the semiconductor layer above

a first region of the silicon substrate and a column III-V transistor disposed above a different region

of the silicon substrate and wherein the isolation barrier electrically isolates the column III-V

transistor from the silicon transistors.

4. The semiconductor structure recited in claim 1 including:

a passive device disposed over the semiconductor layer; and

a plurality of laterally spaced column III-V structures, the column III-V structures being disposed

under the passive device, the column III-V structures passing vertically into the semiconductor

layer.

5. The semiconductor structure recited in claim 3 including:

a passive device disposed over the semiconductor layer; and

a plurality of laterally spaced column III-V structures disposed under the passive device, the

column III-V structures passing vertically into the semiconductor layer.
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6. The semiconductor structure recited in claim 1 including:

a passive device disposed over the semiconductor layer; and

a mesh of column III-V structures, the column III-V structures being disposed under the passive

device, the column III-V structures passing vertically into the semiconductor layer; and

wherein the mesh of column III-V structures is the same material as the isolation barrier.

7. The semiconductor structure recited in claim 3 including:

a passive device disposed over the semiconductor layer; and

a mesh of column III-V structures disposed under the passive device, the column III-V

structures passing vertically into the semiconductor layer; and

wherein the mesh of column III-V structures is the same material as the isolation barrier.

8. The semiconductor structure recited in claim 1 wherein the isolation barrier comprises a lower

transition layer and an upper buffer layer, and wherein the transistor has a device region disposed on

top of a lower transistor region.

9. The semiconductor structure recited in claim 8 wherein the isolation barrier and the buffer

layer are different materials.

10. A semiconductor structure having a column III-V transistor device and a non-column III-V

transistor device therein, comprising:

a non-column III-V substrate;

a non-column III-V semiconductor layer disposed over the non-column III-V substrate;

wherein the transistor device comprising a column III-V material disposed over one region of the

non-column III-V substrate and the non-column III-V transistor device is disposed in a region

of the semiconductor layer over another region of the non-column III-V substrate;

a barrier of said column III-V material disposed vertically through the semiconductor layer

laterally between the column III-V transistor device and the non-column III-V transistor

device to electrically isolate the column III-V transistor device from the non-column III-V

transistor device

a column III-V material disposed between a bottom of the transistor and the substrate; and

wherein the column III-V material disposed between the bottom of the transistor and the substrate

is the same as the material of the isolation barrier and is different from the column III-V

material of the transistor.
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11. The semiconductor structure recited in claim 10 wherein the non-column III-V transistor

device is a column IV transistor device.

12. The semiconductor structure recited in claim 11 wherein the substrate is silicon and the

semiconductor layer is silicon and wherein the column IV device is a silicon transistor device.

13. The semiconductor structure recited in claim 12 including a second silicon transistor device in

the semiconductor layer to provide CMOS transistor devices in the semiconductor layer and wherein

the barrier electrically laterally isolates the CMOS transistor devices from the column III-V transistor

device.

14. The semiconductor structure recited in claim 13 including:

a passive device disposed over the semiconductor layer; and

a plurality of laterally spaced column III-V structures disposed under the passive device, the

column III-V structures passing vertically into the semiconductor layer.

15. The semiconductor structure recited in claim 14 wherein the passive device is a microwave

transmission line.

16. The semiconductor structure recited in claim 15 wherein the microwave transmission line is a

coplanar waveguide.

17. The semiconductor structure recited in claim 14 wherein the passive device is a reactive

element.

18. The semiconductor structure recited in claim 17 wherein the reactive element is an inductor.

19. The semiconductor structure recited in claim 15 wherein one of the CMOS transistors is

formed in a doped region of the semiconductor layer and wherein the region has a type dopant

opposite to that of the semiconductor layer.

20. The semiconductor structure recited in claim 10 wherein the isolation barrier comprises a

lower transition layer and an upper buffer layer, and wherein the transistor has a device region
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disposed on top of a lower transistor region.

21. The semiconductor structure recited in claim 20 wherein the isolation barrier and the buffer

layer are different materials.

22. A semiconductor structure having a pair of transistor devices, one of the pair of devices being

a transistor device having a column III-V material and the other one ofthe pair of transistor devices

being a non-column III-V transistor device, comprising:

a non-column III-V substrate;

a non-column III-V semiconductor layer disposed on the substrate, wherein the column III-V

transistor device is formed over one region of the substrate and the non-column III-V transistor

device is formed over another region of the substrate; and

a barrier of said column III-V material disposed vertically through the semiconductor layer and

laterally of the column III-V transistor device to laterally isolate one of the pair of transistor

devices from the non-column III-V transistor device

a column material disposed between a bottom of the transistor and the substrate; and

wherein the column III-V material disposed between the bottom of the transistor and the substrate

is the same as the material of the isolation barrier and is different from the column III-V

material of the transistor.

23. The semiconductor structure recited in claim 22 wherein the non-column III-V transistor

device is a column IV transistor device.

24. The semiconductor structure recited in claim 23 wherein the semiconductor layer is silicon

and wherein the column IV device is a silicon transistor device.

25. The semiconductor structure recited in claim 22 wherein the isolation barrier comprises a

lower transition layer and an upper buffer layer, and wherein the transistor has a device region

disposed on top of a lower transistor region.

26. The semiconductor structure recited in claim 25 wherein the isolation barrier and the

buffer layer are different materials.
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