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SEMICONDUCTOR STRUCTURE HAVING 
COLUMN II.W ISOLATION REGIONS 

TECHNICAL FIELD 
[0001] TMs disclosure relates generally to semiconductor structure and more particularly 
to semiconductor structures having column III-V isolation regions therein. 

BACKGROUND 
[0002] As is known in the art, integrated circuits based oa Silicon On Insulator (SOI) 
CMOS or standard silicon Complementary Metal Oxide Semiconductor (CMOS) 
processing typically addresses the issue of multiple supply voltages and multiple digital 
logic levels in various ways. SOI technologies are able to incorporate full-teich or partial 
trench isolation [see S. Maeda, et. aL "Feasibility of 0.1 Sum SOI CMOS technology using 
hybrid trench isolation, with high resistivity substrate for embedded RF/analog 
applications," IEEE Transactions on Electron Devices, vol 48, no.9 September 2001, pp. 
2065 - 2073] resulting in either floating-body field-effect transistors (FBT) or body-tied 
FET devices, with a terminal provided for the body of the transistor (FIG. I). 
Alternatively, standard CMOS devices, which have a common p-type bulk connecting the 
body terminal of ail nMOS transistors, use an additional deep n~type well implant to create 
a triple well structure [see US Patent # 5,281,842, Yasuda, et. al, "Dynamic Random 
Access Memory with Isolated Well Structure" and US Patent # 6218,895 Bl, De, et. al, 
"Multiple Well Transistor Circuits Having Forward Body Bias"] This additional well 
allows for an isolated nMOS device, which combined with standard pMOS devices, 
enables multiple supply voltages and logic voltage levels on a single integrated circuit 
(FIG, 2). 

[0003] Silicon dioxide trench isolation can also be used to improve the quality factor of 
passive devices or structures formed above the silicon substrate. The trench isolation is 
placed directly below the passive devices to reduce the losses associated with the low 
resistivity substrate or any surface charge that may exist below the passive device, thus 
improving the quality factor of the component. 

outlined above work well for SOI CMOS and standard 
gies, they are not attractive solutions for HI-V/CMOS heterogeneous 
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Integration technology. Recent reses Have • ed the efficacy of a GaN-
CMOS heterogeneously integrated technology [See T. Kazior, et. al, "High performance 
mixed signal and RF circuits enabled by the direct monolithic heterogeneous integration of 
GaN HEMTs and Si CMOS on a silicon substrate," IEEE CSICS, 2011], which enables the 
incorporation of GaN HEMT devices on the same silicon substrate as CMOS devices. The 
GaN HEMT devices are created on a GaN epitaxial buffer layer, which is grown in a 
window region of a silicon-on-insulator (SOI) wafer. The CMOS components are 
fabricated using a standard CMOS process flow in the thin silicon layer above the buried 

[0005] Unlike fully-depleted and thin-film SOI CMOS devices, in which the source and 
drain implants extend all the way to the buried oxide layer, fee source and drain implants 
of the CMOS devices only extend partially through the top silicon layer (similar to a thick-
film SOI technology). This creates a shallow p-type material shared between all of the 
silicon components, essentially acting as a shallow balk substrate for the CMOS 

[0006] Although it may be possible to add full-trench isolation or an additional n-well 
implant to the process flow, it is undesirable. The incorporation of a full-tench isolation 
or an additional well implant will require additional masks and fabrication steps (resulting 
in higher costs), as well as additional processing complexity. The thickness of the GaN 
buffer layer and the thickness of the top-level of silicon material will need to be balanced 
against the fall-trench isolation depth or the deep n-well implant depth during processing, 
creating additional constraints to the technology. The ability to create isolated FET 
devices and high quality passi ve devices, such as capacitors and inductors, without the use 
of Ml-trench isolation or deep well implants, would be advantageous to a heterogeneously 

laN-CMOS techtw 

[0007] In accordance with the disclosure, a semiconductor 
dielectric; a non-column III-V doped semiconductor 
an electrically isolating barrier comprising column III 

is provided .Having: a 
over the dielectric; and 

ver 
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[0008] in one embedment, a semiconductor structure is provided having a pair or 
transistor devices, one of the pair of devices being a column III-V transistor device and the 
other one of the pair of transistor devices being a non-column III-V transistor device. The 
structure includes: a 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-III-V transistor device is formed over another region of the 
substrate; and a barrier of column III-V material disposed vertically through the 
semiconductor layer and around one of the pair of transistor devices to electrically isolate 
the column III-V transistor device from the non-III-V transistor device. 

[0009] In one embodiment, the semiconductor layer is silicon and has CMOS transistors 
disposed in the semiconductor layer above a first region of the dielectric and a III-V 
transistor disposed above a different region of the dielectric. The column III-V isolating 
barriers electrically isolate the column III-V transistor from the CMOS transistors. 

[0010] In one embodiment, the semiconductor layer is silicon and lias silicon transistors 
disposed, in the semiconductor layer above a first region of the dielectric and a III-V 
transistor disposed above a different region of the dielectric, the column III-V isolation 
barriers electrically isolates the column III-V transistor from the silicon, transistor. 

[0011] In. one embodiment, the structure includes a passive device disposed over the 
semiconductor layer and a grid of 1 III-V isolation barriers, the III-V isolation barriers 
being disposed under the passive device, the III-V isolation barriers passing vertically 
through the semiconductor layer to the insulating layer. 

[00! 2] In one embodiment, the non-column III-V semiconductor layer Is disposed over 
the dielectric and the column III-V transistor device is tomied over one region of the 
dielectric and the non-III-V transistor device is formed in a region of the semiconductor 
layer over another region of the substrate. Tire column III-V isolating barriers are 
disposed vertically through the semiconductor layer to the dielectric layer and around the 
column III-V transistor device or the non-III-V transistor device to electrically isolate the 
column III-V transistor device from the non-III-V transistor device. 

3 
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[0013] In one embodiment, the non-column III-V transistor device is a column IV 
transistor device, 

[0014] In one embodiment the semiconductor layer is silicon and wherein the column IV 
device is a silicon transistor device. 

[0015] In one embodiment, the semiconductor structure includes a. second silicon 
transistor device in the semiconductor layer to provide CMOS transistor devices in the 
semiconductor layer and the barrier electrically isolates the CMOS transistor devices from 
the column III-V transistor device. 
[0016] In one embodiment, the passive device is a microwave transmission line; 
[0017] In one embodiment, the microwave transmission line is a coplanar waveguide; 
[0018] In one embodiment, the passive device is a reactive element; 
[0019] In one embodiment, the reactive element is an inductor. 

[0020] In one embodiment, one of the CMOS transistors is formed in a doped region of 
the semiconductor layer and wherein the region lias a type dopant opposite to that of the 
semiconductor layer, 

[0021] With such structure, "dummy5" III-V isolation barriers formed along with fee 
formation of III-V transistor devices are incorporated to create isolated regions for nMOS 
and pMOS devices, as well as for shielding of passive devices flora the substrate. The III-
V isolation barrier .material is used around the perimeter of single or multiple nMOS and / 
or pMOS transistors to create a tub of isolated p-type material for both nMOS and pMOS 
devices. This tub of isolated p-type material is also isolated from the bulk material by the 
buried oxide (BOX) layer associated with the Silicon On Insulator (SOI) material. More 
particularly, it is noted that the III-V transistor has an active region layer that a creates a 
gate channel (i.e. the region carriers pass between the source and drain electrodes under 
control of the gate electrode); however, this acti ve region layer is not formed on the 
column III-V isolation, barriers so feat there are no earners or associated sheet charge on 
the column III- V isolation barriers, 
[0022] In one embodiment, the column III-V material is Gallium Nitride (GaN) and is 
used for the formation of the III-V transistor and the isolating barrier. Aluminum nitride 
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' under the GaN material) Is a nuckation layer ort 

50 acts as an insulator. Combining these non-conductive materials creates a perimeter 

around the nMOS and pMOS devices, effectively forming an isolated p~type region for the 

transistors. This isolates the devices from the rest of the wafer, enabling the use of various 

supply voltages, digital logic levels, and back-gate biasing techniques for digital, analog, 

and RF circuits. This design capability is especially useful for a GaN-CMOS 

heterogeneously integrated platform, where the CMOS devices would create the bias and 

control circuitry for the GaN HEMT devices, which typically require negative gate biases 

ranging from ~5V to OV. 

[0023] These GaN buffer layers cm also be used as an RF shield for passive devices. 

Creating a mesh of GaN buffer layers under a passive circuit, such as a spiral inductor or a 

coplanar waveguide (CPW) transmission line reduces the loss created by the top silicon 

material or an induced electron density between the BOX layer and bulk substrate. 

[0024] Thus, the use of GaN "dummy" (i.e., passive) isolation barriers creates an island or 

tub of isolated CMOS devices, enabling the use of an isolated substrate bias potential for 

fee devices and also serves as an RF shield for passive devices, and provides a means to 

obtain multiple ami disparate supply voltage levels, digital voltage levels, and analog 

voltage levels on a single integrated circuit, enabling simple interface circuits between 

GaN HEMT devices and the CMOS devices which will control them, in a heterogeneously 

integrated technology platform. 

[0025] The details of one or more embodiments of the disclosure are set forth in the 

accompanying drawings and the description below. Other features, objects, and 

ad vantages of the disclosure will be apparent from the description and drawings, and from 

the claims. 

DESCRIPTION OF DRAWINGS 

[0026] FIG. 1 is a diagrammatical sketch of CMOS transistors having one type of 

isolation according to the PRIOR ART; 

[0027] FIG. 2 is a diagrammatical sketch of CMOS transistors having another type of 

isolation according to the PRIOR ART; 
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[0028] FIGS. 3A and 3B are diagrammatical sketches of a top view of a Monolithic 
Microwave Integrated Circuit (MMIC), FIG, 3 A being prior to final metallization thereof 
and FIG. 3B being after the final metallization thereof, the MMIC 'having semiconductor 

5 regions of a heterogeneously integrated circuit incorporating GaN isolation barriers to 
create isolated nMOS and pMOS devices and a shielded passive device along with a 
microwave GaN F.ET transistor and non-isolated nMOS and pMOS devices according to 

10 [0029] FIGS, 4A and 4B are diagrammatical cross sectional views of the MMIC of FIG. 
3 A, FIG. 4A being a cross section along line 4A-4A in FIG. 3 A and FIG. 4B being a cross 
section along line 4B-4.B of FIG. 3 A according to the disclosure; 

[0030] FIG. 5 is a diagrammatical cross sectional view of the MMIC of FIG. 3B, such 
IS cross section being along line 5-5 of FIG. 3B according to the disclosure; 

[0031] FIG. 6 is a top view of a portion of an MMIC having coplamr waveguide 
transmission, line according to the disclosure. 

20 [0032] Like reference symbols in the various drawings indicate like elements. 

DETAILED DESCRIPTION 

[0033] Referring now to FIGS. 3 A, 3B, 4A, 4B, and 5, a portion of a MMIC 
seaniconductor structure 10 is shown prior to device interconnect (FIGS. 3 A, 4A, 4B) and 

25 after final metallization (FIGS. 3B, 5), The portion of the structure 10 is shown to have 
both a column I1I-V transistor device 12, here for example, a GaN pHEMT, a passive 
microwave device (FIG. 3B) 14, here for example a spiral inductor and non III-V devices, 
here a pair of CMOS silicon, transistors 16 providing nMOS transistor 26 and a separate 
pMOS transistor 18, al! formed on a common substrate 20, here a silicon substrate, as 

30 shown. 

6 
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[0034] More particularly referring to FIGS.4A and 4B, the semiconductor structure 10 is 
provided with a dielectric layer 22 here a buried oxide layer (BOX) on the silicon substrata: 
20. A non-column III-V doped, semiconductor layer 24, here for example, p-type doped 
silicon, is disposed over the dielectric layer 22, It is first noted that the, p-type doped 
silicon layer 24 is vertically isolated from the bulk silicon substrate 20 by the buried oxide 
(BOX) layer 22 associated with the SOI material. It is next noted that the p-type doped 
silicon semiconductor layer 24 is separated horizontally into electrically isolated regions, 
or tubs, by vertically extending III-V isolation barriers 25 of column III-V material, here 
for example, the same column. III-V material as part of the material forming the III-V 
transistor device 12 (FIG 3A), here GaN, formed on the nucleation or transition layer 23, 
for example aluminum nitride (AIN), with a dielectric or protection layer 29 (FIGS. 4A, 
4B), here sili con nitride (SIM) formed on the top of the GaN material. It is noted that the 
isolation barriers 25 of column III-V material are formed at the same time as the III-V 
material used for the III-V transistor devices 12; however the transistor devices 12 are 
formed in an active device semiconductor layer 27 (active region 27), here a layer of 
AlGaN; whereas the barriers 25 are not formed with an active device semiconductor layer. 
That is, the barriers 25 do not have active regions 27. Further, source (S), drain (D) and 
gate (G) contacts of the active transistor device 12 pass through the dielectric layer 29, in 
this case SIN, to make contact with the III-V active region 27 material, as indicated; 
whereas the III-V isolation barriers 25, as noted above, have no conductive regions 27. 
Thus, the III-V isolation barriers .25 (buffer layers) are formed such that there is no sheet 
associated charge (2 
regions and therefore the barriers 25 do not act as a conductor between sili 

[0035] Hie CMOS transistors 16, having source (S), drain (D) and gate (G) electrodes, are 
formed in a portion of the p-type semiconductor layer 24. More particularly, the p-type 
silicon .24 is a p-type tub, having a contact PW thereto, and. the p-type tub 24 is used to 
form the nMOS transistors therein, such as nMOS transistor 18. Formed in the p-type 
semiconductor tub 24 are n-type doped wells 30. The n-type doped wells 30 have pMOS 
transistors 26 formed herein, A contact NW provided to contact the n-type doped well 30, 
as shown. As noted above, the pMOS transistors 18 (FIGS. 3A and 3B) are also formed 
separate isolation barrier 25 isolated regions of the p-type layer 24. Thus, the pMOS and 

7 
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nMOS transistors 26,18 provide the CMOS transistors 16 within an island formed fey 
barrier 25, (FIG. 3A), 

[0036] It is noted that while one portion of barriers 25 isolates regions of the p-type layer 
24 for the formation of different types of transistor devices, for example silicon p-type, 
silicon n-type, CMOS and IH-V devices, for example, a second portion of the barriers 25 
is arranged in a mesh 32 to also serve as an RF shield for passive devices, here for 
example a spiral, inductor 34 shown in and FIGS. 3B and 5, The mesh. 32 is made up of 
rows and columns of the barriers 25 and is disposed under a passive device 34 to reduce 
the loss created by the silicon layer 24 or m induced electron density between the BOX 
layer and bulk substrate. 

[0037] Having formed the transistor devices 12,18, 26, and the barriers 25, back-end of 
line (BEOL) layers 50 are formed creating the metallization, interconnect, insulation, 
dielectric, and passive devices associated with Hie technology (FIG. 5). Here, layers 55, 
56, 57, and 58 representing a Si02 dielectric layer with layers 60 and 86 representing the 
metallization layers. Here, layer 58 representing the via layer, connecting layer 60 to layer 
86. It is noted that portions 60a, 60b, 60c of layer 60 are provide lower portions inductor 
34 and portions of layer 86 provide upper portions of the inductor 34, The metallization 
layers provide electrical interconnects and power busses 60, microwave transmission lines 
62, and passive devices, for example, as shown also in FIGS. 3B and 5. Here, the portion 
of the structure 10 includes a passive device, here the spiral. Inductor 34, disposed on the 
silicon dioxide layer. It is noted that the electrical interconnect 60 for the inductor 34 
passes through dielectric 58 from an upper level of metallization to a lower level of 
metallization, with a conductive via 86 (FIG. 5). 

[0038] It Is noted that the columns 25 do not act as a conductor between silicon regions, 
nor do the dielectric layers associated with the III-V transistor devices. These dielectric 
layers Include, for example, aluminum oxide (AI2O3), SiNx, Si02, HfG2, or other 
materials, depending on the details of the fabrication process. Similarly, the aluminum 
nitride (AIN) layer (directly under die III- V buffer layer) also acts as an insulator. 
Combining these non-conductive rn.ateri.als creates a perimeter around the nMOS and 
pMOS devices, effectively forming an Isolated p-type region for the transistors. This 
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isolates the devices from the rest of the wafer, enabling tie use of various supply voltages, 
digital logic levels, and back-gate biasing techniques for digital, analog, and RF circuits. 
(FIG. 5) This design capability is especially useful for a GaN-CMOS heterogeneously 
integrated platform, where the CMOS devices would create the bias and control circuitry 
for the GaN HEMT devices, which typically require negative gate biases ranging from -
5V to 0V, as shown in FIG. 3B. As described, the barriers 25 under the passive device 34, 
are used as an RF shield for thee passive devices. Creating a mesh of GaN buffer layers, 
as shown in FIG. 3 A, under the passive circuit 34, such as the spiral inductor or a coplanar 
waveguide (CPW) transmission line 70 having a center strip conductor 72 disposed 
between a pair of ground plane conductors 71 formed on a separate region of the structure 
10 for another mesh 14' (FIG. 6), reduces the loss created by die doped silicon layer or an 
induced electron density between, the BOX layer and bulk silicon substrate. 

[0039] It should now he appreciated, a semiconductor structure according to the 
disclosure includes: a dielectric; non-column III-V doped semiconductor layer disposed 
over the dielectric; and an isolation harrier comprising column III-V material disposed 
vertically through the semiconductor layer to the dielectric. Additionally, one or more of 
the following features may comprise independently or in combination with another feature 
including; wherein the semiconductor layer is silicon and has CMOS transistors disposed 
in the semiconductor layer abo ve a first region of the dielectric and a III-V transistor 
disposed above a different region of the dielectric and. wherein, the isolation, barrier 
electrically isolates the column. III-V transistor from the CMOS transistors; wherein the 
semiconductor layer is silicon and has silicon, transistors disposed in the semiconductor 
layer above a first region of the dielectric and a III-V transistor disposed above a different 
region of the dielectric and wherein the isolation barrier electrically isolates the column 
III-V transistor from the silicon transistors; a passive device disposed over the 
semiconductor layer and a plurality of laterally spaced III-V structures, the III-V structures 
being disposed under die passive device, the III-V structures passing vertically through the 
semiconductor layer to the insulating layer; a passive device disposed over the 
semiconductor layer and. a plurality of laterally spaced. III-V structures disposed under the 
passive device, the III-V structures passing vertically through the semiconductor layer to 
the Insulating layer; a passive device disposed over the semiconductor layer and a mesh of 
III-V structures, the III-V structures being disposed under the passive device, fee III-V 
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structures passing vertically through the 
e device disposed over tib 

to the insulating layer; a 
mesh of III- V structures 

disposed under the passive device, the III-V structures passing vertically through the 
semiconductor layer to the insulating layer, 

[0040] It should now be appreciated a semiconductor structure having a column III-V 
transistor device and a non-column III-V transistor device therein according to the 
disclosure includes; a dielectric; non-column IH-V semiconductor layer disposed over the 
dielectric; wherein the column HI-V transistor device is formed over one region of the 
dielectric and the non-HI-V transistor device is formed in a region of the semiconductor 
layer over another region of the dielectric; a barrier of column 1II~V material disposed 
vertically through the semiconductor layer to the dielectric and around the column III-V 
transistor device or the non-IH-V transistor device to electrically isolate the column III-V 
transistor device from the non-III-V transistor device. Additionally., one or more of the 
following features may comprise independently or in combination with another feature 
including: wherein tire non-column III-V transistor device is a column IV transistor 
device; wherein the semiconductor layer Is silicon and wherein the column IV device is a 
silicon transistor device; a second silicon transistor device in. the semiconductor layer to 

es in the semiconductor layer and. wherein the barrier 
ites the CMOS transistor devices from the column III-V transistor device; 

a passive device disposed over the semiconductor layer and a plurality of laterally spaced 
III-V structures disposed, under the passive device, the III-V structures passing vertically 
through the semiconductor layer to the insulating layer; wherein the passive device is a 
microwave transmission line; wherein the microwave transmission line is a coplanar 
waveguide; wherein the passive device is a reactive element; wherein the reactive element 
is an inductor; 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 

should now be appreciated a semi conductor structure having a pair or transistor 
levices, one of the pair of devices being a column III-V transistor device and the other one 

of the pair of transistor devices being a non-column III-V transistor device according to 
the disclosure includes; a substrate: non-column III-V semiconductor layer disposed on the 

10 
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substrate, wherein the column III-V transistor device is formed over one region of the 
substrate and the non-III-V transistor device is formed over another region of the 
substrate; a barrier of column III-V material disposed vertically through the semiconductor 
layer and around one of the pair of transistor devices to electrically isolate the column. III-
V transistor device from the non-III-V transistor device. Additionally, one or more of the 
following features may comprise independently or in combination with another feature 
Including: wherein the non-column III-V transistor device is a column IV transistor 
device; wherein the semiconductor layer is silicon and wherein the column IV device is a 
silicon transistor device. 

[0042] A number of embodiments of the disclosure have been described. Nevertheless, it 
will be understood that various modifications may be made without departing from the 
spirit and scope of the disclosure. Accordingly, other embodiments are within the scope of 
the following claims.. 

11 
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WHAT IS CLAIMED IS; 

1. A semiconductor structure, comprising: 
a dielectric; 
non-column III-V doped semiconductor layer disposed over the dielectric; 

and 
an isolation barrier comprising column III-V material disposed vertically 

through, the semiconductor layer to the dielectric, 

2. The semiconductor structure recited in claim 1 wherein fee semiconductor layer 
is silicon and has CMOS transistors disposed in fee semiconductor layer above a first 
region of fee dielectric and a III-V transistor disposed above a different region of the 
dielectric and wherein the isolation harrier electrically isolates fee column III-V transistor 
from the CMOS transistors. 

3. The semiconductor structure recited, in claim I wherein the semiconductor layer 
is silicon and has silicon transistors disposed in. the semiconductor layer above a first 
region of fee dielectric and & III-V firaaasistor disposed above a different region of the 
dielectric and wherein fee isolation barrier electrically isolates the column III-V transistor 
from the silicon transistors, 

4. The semiconductor structure recited in claim I including: 
a passive device disposed over the semiconductor layer; and 
a plurality of laterally spaced III- V structures, the III-V structures being 

disposed under the passive device, the III-V structures passing vertically through the 
semiconductor layer to the insulating layer, 

5. The semiconductor structure recited in claim 3 including: 
a passive device disposed over the semiconductor layer; and 
a plurality of laterally spaced. III-V structures disposal under the passive 

device, the III-V structures passing vertically through the semiconductor layer to the 
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6, A semiconductor structure haying a column III-V transistor device and a non-
column III-V transistor device therein, comprising: 

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

wherein the column III-V transistor device is formed over one region of the dielectric and 
•the non-III-V transistor device is formed in a region of the semiconductor layer over 
another region of the dielectric: 

a barrier of column III-V material disposed vertically through the 
semiconductor layer to the dielectric and around the column III-V transistor device or the 
non-III-V transistor device to electrically isolate the column III-V transistor device from 
the non-III-V transistor device. 

7, The semiconductor structure recited in claim 6 wherein the non-column III-V 
transistor device is a column IV transistor device. 

8. The semiconductor structure recited in claim 7 wherein the semiconductor layer 
is silicon and wherein the column IV device is a silicon transistor device. 

9. The semiconductor structure recited in claim 8 including a second silicon 
transistor device in the semiconductor layer to provide CMOS transistor devices in the 
semiconductor layer and wherein the barrier electrically isolates the CMOS transistor 
devices from the column III-V transistor device. 

10. The semiconductor structure recited in claim 9 including: 
a passive device disposed over the semiconductor layer; 
a plurality of laterally spaced III-V structures disp 

, the III-V structures passing vertically through the semiconductor layer to the 

11. The semiconductor structure recited in claim 10 wherein the passive device is 
a microwave transmission Mae. 
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12. The semiconductor structure recited in claim 11 wherein the microwave 
transmission line is a coplanar waveguide, 

13. The semiconductor structure recited in claim 12 wherein the passive device is 
a reactive element. 

14. "Hie semiconductor structure recited in claim 13 wherein the reactive element 
is an inductor. 

15. The semiconductor structure recited in claim 11 wherein one of fee CMOS 
transistors is formed in a doped region of the semiconductor layer and wherein the region 
has a type dopant opposite to thai of the semiconductor layer, 

16. A semiconductor structure having a pair or transistor devices, one of the pair of 
devices being a column III-V transistor device and the other one of the pair of transistor 
devices being a non-column III-V transistor device, comprising: 

a substrate; 
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 am! the non-
III-V transistor device is formed over another region of the substrate; 

a barrier of column III-V material disposed vertically through the 
semiconductor layer and around one of the pair of transistor devices to electrically isolate 
the column III-V transistor device from the non-III-V transistor device, 

17. The semiconductor structure .recited in claim 16 wherein the non-column 01- V 
transistor device is a column IV transistor device, 

18. The semiconductor structure recited in claim. 17 wherein the semiconductor 
layer is silicon and wherein the column. IV device is a silicon transistor device, 

19. The semiconductor structure recited in claim 1 including: 
a passive device disposed over the semiconductor layer; and 

14 
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a mesh of III-V structures, the III-V structures being disposed under the 
passive device, the III-V structures passing vertically through the semiconductor layer to 
the insulating layer, 

20. The semiconductor structure recited in claim 3 including: 
a passive device disposed over the semiconductor layer; and 
a mesh of HI-V structures disposed under the passive device, the III-V 

structures passing vertically through the semiconductor layer to the insulating layer. 


