
;e3eAx]AuXXYt[R^[$]6Z]T]Ta KA PROCESS TO REDUCE SUBSTRATE EFFECTS BY
FORMING CHANNELS UNDER INDUCTOR DEVICES AND AROUND ANALOG BLOCKS FIELD OF
THE INVENTION The present invention relates generally to fabrication of
semiconductor devices, and more specifically to methods of reducing
substrate effects under inductor devices and around analog blocks.
BACKGROUND OF THE INVENTION Inductor quality (Q) is very often reduced by
substrate eddy current, i.e. image current. Similarly, analog devices are
very sensitive to noise generated by the underlying silicon substrate, i.e.
substrate effects. U.S. Patent No. 6,180,995 Bl to Hebert describes a
process to etch a trench in a substrate under an inductor. U.S. Patent No.
6,313,008 Bl to Leung et al. describes a trench formed by an implant and
isotropic etch process. U.S. Patent No. 6,326,314 Bi to Merrill et al.
describes an inductor process with a trench in a substrate. U.S. Patent No.
6,287,93l B1 to Chen describes an inductor process with a trench in an
insulating layer. U.S. Patent No. 6,057,202 to Chen et al. describes a
trench under inductors.   U.S. Patent Nos. 5,539,241 to Abidi et al. and
5,600,174 to Reay et al. each describe inductor processes with trenches
underlying the structure. SUMMARY OF THE INVENTION Accordingly, it is an
object of the present invention to provide improved methods of reducing
substrate effects under inductor devices and around analog blocks. Other
objects will appear hereinafter. It has now been discovered that the above
and other objects of the 



present invention may be accomplished in the following manner.
Specifically, in a first method of reducing semiconductor device substrate
effects, O' or OZ' are selectively implanted into a silicon substrate to
form a silicon-damaged silicon oxide region. One or more devices are formed
over the silicon substrate proximate the silicon-damaged silicon oxide
region within at least one dielectric layer. A passivation layer is formed
over the at least one upper dielectric layer. The passivation layer and the
at least one upper dielectric layer are patterned to form a trench exposing
a portion of the silicon substrate over the silicondamaged silicon oxide
region. The silicon-damaged silicon oxide region is selectively etched to
form a channel continuous and contiguous with the trench whereby the
channel reduces the substrate effects of the one or more semiconductor
devices. A second method of reducing substrate effects under analog devices
includes forming an analog device on a SOI substrate and then selectively
etching the silicon oxide layer of the SOI substrate to form a channel at
least partially underlying the analog device. 2   BRIEF DESCRIPTION OF THE
DRAWINGS The features and advantages of the present invention will be more
clearly understood from the following description taken in conjunction with
the accompanying drawings in which like reference numerals designate
similar or corresponding elements, regions and portions and in which: Figs.
1 to 5 schematically illustrate in cross-sectional representation a first
preferred embodiment of the present invention. Figs. 6 to 8 schematically
illustrate in cross-sectional representation a second preferred embodiment
of the present invention. Fig. 9 schematically illustrates a plan view
incorporating the structure of Fig. 8 along line 8 - 8. DETAILED
DESCRIPTION OF THE PREFERRED EMBODIMENTS First Preferred Embodiment -
Figs.1 to 5 Initial Structure Fig. 1 illustrates a cross-sectional view of
a silicon substrate 10 that is preferably a semiconductor substrate. A
first patterned masking layer 12 is formed over silicon substrate 10
leaving a portion 14 of silicon substrate 10 exposed. First masking layer
12 is preferably comprised of photoresist. 3   Using the first patterned
masking layer 12 as a mask, an oxygen implant 16 is implanted into silicon
substrate 10 to a depth of preferably from about 1000 to 20,000A and more
preferably from about 5000 to 10,000A to form a silicon-damaged silicon
oxide (Si02) portion 18 within silicon substrate 10. The oxygen implant 16
is either an O' or an Oz' implant and is conducted at a dose of preferably
from about 1E16 to 1E17 ions/cmz and more preferably from about 4E16 to
8E16 ions/cmz. Silicon-damaged portion 18 has a maximum width 20 of
preferably from about 8 to 521xxn and more preferably about 10 to 50um.
Formation of ILD Laver 24 



As shown in Fig. 2, first patterned masking layer 12 is removed, the
structure is cleaned as necessary and a metal-oxide semiconductor (MOS)
device 22 may be formed upon silicon substrate 10 adjacent silicon-damaged
silicon oxide portion 18. An interlayer dielectric (ILD) layer 24 is formed
over silicon substrate 10 and over any semiconductor devices 22 formed upon
silicon substrate 10 to a thickness of preferably from about 4000 to
12,000A and more preferably from about 6000 to 10,000A. ILD layer 24 is
preferably formed of thick field oxide, boron phosphorus silicon glass
(BPSG), PECVD TEOS oxide, APCVD 03/TEOS oxide or HDP oxide and is more
preferably BPSG doped oxide. ILD layer 24 may also include interconnect
structures and other semiconductor devices (not shown). 4   Formation of
Inductor 28 Within Dielectric Laver 26 As shown in Fig. 2, a second IMD
dielectric layer 26 is formed over the ILD layer 24 and an inductor 28 may
be formed with the second/upper dielectric layer 26 adjacent the
silicon-damaged silicon oxide portion 18 in conjunction with, or in place
of, the semiconductor device 22. 1MD dielectric layer 26 is preferably
comprised of an HDP oxide/TEOS oxide sandwich, PECVD SiH, oxide, PECVD TEOS
oxide or HDP oxide (for gap fill) and is more preferably an HDP oxide/TEOS
oxide sandwich. Dielectric layer 26 has a thickness of preferably from
about 4000 to 12,000A and more preferably from about 6000 to 10,000A.
Formation of Passivation La, a Passivation layer 30 is then formed over IMD
dielectric layer 26. Passivation layer 30 preferably comprises a lower 2%
PSG layer 31 having a thickness of preferably from about 2000 to 4000A and
more preferably from about 2500 to 3500A and an upper, overlying nitride or
silicon nitride layer 33 having a thickness of preferably from about 3000
to 8000 and more preferably from about 4000 to 6000A. Etching of Trench 34
As shown in Fig. 3, a second patterned masking layer 32 is formed over
passivation layer 30 and, using the second patterned masking layer as a
mask, passivation layer 30, IMD dielectric layer 26 and ILD layer 24 are
etched over silicon-damaged silicon oxide portion 18 forming trench 34 and
5 exposing a portion 35 of silicon substrate 10 roughly centered over
silicon-damaged silicon oxide portion 18. Trench 34 is preferably formed
using a reactive ion etch (RIE), an high density plasma (HDP) oxide etch or
an inductive couple plasma (ICP) etch and more preferably an RIE oxide etch
to save cost. Formation of Channel 36 



As shown in Fig. 4, an isotropic etch is used to etch out the
silicondamaged silicon oxide portion 18 to form trench/channel 36.
Preferably from about 10 to 50um of silicon substrate 10 adjacent
silicon-damage silicon oxide portion 18 is also removed to create a wider
channel 36. Channel 36 has a maximum width 37 of from about 50 to 500pm.
The formation of trench 34 and channel 36 reduces the substrate noise
effect on the MOS device 22 and, if formed, also reduces the substrate
effect on the inductor 28 quality factor (Q). With the formation of
inductor 28/dielectric layer 26, a system-on-chip on
non-silicon-on-insulator (SOI) substrate is formed. Formation of Uppermost
Sealing La, a As shown in Fig. 5, an optional uppermost sealing layer 38
may then be formed over patterned passivation layer 30', sealing or closing
off trench 34. Uppermost sealing layer 38 is preferably formed to a
thickness of from about 3000 to 7000A and more preferably from about 3000
to 6000g. Sealing layer 38 is preferably comprised of PECVD nitride or
PECVD silicon nitride (to minimize wafer scratching). It is noted that
optional uppermost sealing layer 38 may not be necessary. 6   Second
Embodiment - Figs. 6 to 9 Initial Structure Fig. 6 illustrates a
cross-sectional view of a silicon-on-insulator (SOI) substrate 51 over
silicon substrate 50 that is preferably a semiconductor substrate. A
silicon oxide (Si02) layer 52 is formed over silicon substrate 50 to a
thickness of preferably from about 500 to 2000A and more preferably from
about 500 to 1500A. A second silicon layer 54 is then formed over SiOz
layer 52 to a thickness of preferably from about 500 to 2000A and more
preferably from about 500 to 1500A. A MOS device 56 may be formed upon SOI
substrate 54 and an analog device represented as at 60 is formed within ILD
layer 58. ILD layer 58 may be comprised of multiple layers and is
preferably comprised of PECVD TEOS oxide, PECVD SiHg oxide, HDP oxide or a
low-k dielectric material and is more preferably comprised of a low-k
dielectric material. A passivation layer 62 is formed over ILD layer 58.
Passivation layer 62 preferably comprises a lower 2% PSG layer 61 having a
thickness of preferably from about 2000 to 4000A and more preferably from
about 2500 to 3500A and an upper, overlying nitride or silicon nitride
layer 63 having a thickness of preferably from about 3000 to 8000 and more
preferably from about 4000 to 6000A. Formation of Trench 66 A first
patterned passivation layer 62 and is preferably masking layer 64 is formed
over 7 comprised of photoresist having a   thickness of preferably from
about 8000 to 22,000A and more preferably from about 12,000 to 18,000. As
shown in Fig. 6, using first patterned masking layer 64 as a mask,
passivation layer 62, ILD layer 58 and silicon layer/SOI substrate 54 are
patterned to form trench 66 exposing a portion 67 of SiOz layer 52 adjacent
analog device 60 and MOS 56. Formation of Channel 70 As shown in Fig. 7,
first patterned masking/photoresist layer 64 is removed, preferably by a
plasma OZ resist strip (PRS) followed by a chemical 



resist strip (CRS) using a sulfuric peroxide mixture. Then, as shown in
Fig. 7, a second patterned masking layer 68 is deposited over patterned
passivation layer 62', over the side walls of trench 66 and partially over
the exposed portion 67 of Si02 layer 52. Second patterned masking layer 68
is preferably comprised of nitride or silicon nitride and has a thickness
of preferably from about 1500 to 2000A and more preferably from about 1750
to 2250A. Formation of Sidewall Spacers 71 As shown in Fig. 8, second
patterned masking rutride/silicon nitride layer 68 is etched to form
sidewall spacers 71 over the side walls of trench 66, to protect the side
walls of trench 66. A wet etch process is SiOz layer 52 through second then
used to etch channel 70 within 8 patterned masking layer opening
69/sidewall spacers 71. The wet etch process preferably employs a 10:1
dilute HF solution. Channel 70 extends under at least a portion of analog
device 60 and under MOS device 56. Channel 70 has a width of preferably
from about 50 to 250um and more preferably from about 100 to 200Nxn. The
formation of channel 70 reduces the substrate noise effect on the analog
device 60 and MOS device 56. Fig. 9 is an overhead plan view of a
system-on-chip 80 incorporating analog device 60 with trench 66 and channel
70 formed around its periphery. Fig. 8 is a cross-sectional view of Fig. 9
alone line 8 - 8. System-on-chip 80 also includes a central processing unit
(CPU) 82, memory 84 and graphic device 86. Advantages of the Invention The
advantages of one or more embodiments of the present invention include: i)
reduction of substrate effects, i.e. noise reduction, for the inductor
devices; 2) increased inductor quality (Q factor) by reduction of the
substrate eddy current; and 3) to provide the environment for
multi-functional chips on the same substrate, i.e., e.g., system-on-chip. 



While particular embodiments of the present invention have been illustrated
and described, it is not intended to limit the invention, except 9 as
defined by the following claims.   CLAIMS 1. A method of reducing
semiconductor device substrate effects, comprising the steps of: providing
a silicon substrate; selectively implanting O' or OZ' into the silicon
substrate to form a silicon damaged silicon oxide region; forming one or
more devices over the silicon substrate proximate the silicon-damaged
silicon oxide region within at least one upper dielectric layer; forming a
passivation layer over the at least one upper dielectric layer; patterning
the passivation layer and the at least one upper dielectric layer, to form
a trench exposing a portion of the silicon substrate over the silicon
damaged silicon oxide region; and selectively etching the silicon-damaged
silicon oxide region to form a channel continuous and contiguous with the
trench, whereby the channel reduces the substrate effects of the one or
more semiconductor devices. 2. The method of claim 1, including the step of
forming an uppermost sealing layer over the patterned passivation layer,
sealing the trench from the ambient atmosphere. 3. The method of claim 1,
including the step of forming an uppermost sealing layer over the patterned
passivation layer, sealing the trench from the ambient atmosphere; the
uppermost sealing layer is comprised of a material selected from the group
consisting of PECVD nitride and PECVD silicon nitride. 4. The method of
claim 1, including the step of forming an uppermost sealing layer over the
patterned passivation ambient atmosphere; the uppermost layer, sealing the
trench from the 10 sealing layer is comprised of PECVD  



silicon nitride. 5. The method of claim 1, wherein a first patterned
masking layer is formed over the silicon substrate to define the location
of the O' or Oz` implantation into the silicon substrate. 6. The method of
claim 1, wherein a first patterned photoresist layer is formed over the
silicon substrate to define the location of the O' or Oz` implantation into
the silicon substrate. 7. The method of claim 1, wherein the O' or Oz' is
implanted into the silicon substrate to a depth of from about 1000 to
20,000A. 8. The method of claim 1, wherein the O' or OZ` is implanted into
the silicon substrate 10 to a depth of from about 5000 to 10,000A. 9. The
method of claim 1, wherein the O' or Oz' is implanted into the silicon
substrate to a dose of from about 1E16 to 1E17 ions/cxnz. 10. The method of
claim 1, wherein the O' or Oz' is implanted into the silicon substrate to a
dose of from about 4E16 to 8E16 ions/cmz. 11. The method of claim 1,
wherein the silicon-damaged silicon oxide region has a width of from about
8 to 521xxn. 12. The method of claim 1, wherein the silicon-damaged silicon
oxide region has a width of from about 10 to 50pm. 11   13. The method of
claim 1, wherein the at least one upper dielectric layer is comprised of a
material selected from the group consisting of boron phosphorus silicon
glass (BPSG), PECVD TEOS oxide, APCVD 03/TEOS oxide and HDP oxide. 14. The
method of claim i, wherein the at least one upper dielectric layer is
comprised of BPSG doped oxide. 15. The method of claim 1, wherein the at
least one upper dielectric layer comprises: a lower dielectric layer
comprised of a material selected from the group consisting of boron
phosphorus silicon glass (BPSG), PECVD TEOS oxide, APCVD 03/TEOS oxide and
HDP oxide; and 



an upper dielectric layer comprised of a material selected from the group
consisting of an HDP oxide/TEOS oxide sandwich, PECVD SiH4 oxide, PECVD
TEOS oxide and HDP oxide. 16. The method of claim 1, wherein the at least
one upper dielectric layer comprises: a lower dielectric layer comprised of
BPSG doped oxide; and an upper dielectric layer comprised of an HDP
oxide/TEOS oxide sandwich. 17. The method of claim 1, wherein the one or
more devices is one or more MOS devices. 18. The method of claim 1, wherein
the one or more devices is one or more inductors. 12   19. The method of
claim 1, wherein the one or more devices is one or more MOS devices and one
or more inductors. 20. The method of claim 1, wherein the passivation layer
is comprised of a lower layer and an upper layer. 21. The method of claim
1, wherein the passivation layer is comprised of a lower 2% PSG layer and
an upper nitride or silicon nitride layer. 22. The method of claim 1,
wherein the passivation layer is comprised of: a lower 2% PSG layer having
a thickness of from about 2000 to 4000A; and an upper nitride or silicon
nitride layer having a thickness of from about 3000 to 8000A. 23. The
method of claim 1, wherein the passivation layer is comprised of: a lower
2% PSG layer having a thickness of from about 2500 to 3500A; and an upper
nitride or silicon nitride layer having a thickness of from about 4000 to
6000A. 24. The method of claim i, wherein the trench is etched using an
etch selected from the group consisting of a reactive ion etch, an high
density plasma oxide 



etch and an inductive couple plasma etch. 25. The method of claim 1,
wherein the trench is etched using a reactive ion etch. 26. The method of
claim 1, wherein the channel is etched using an isotropic etch. 13 27. The
method of claim 1, wherein the selective etching of the silicon   damaged
silicon oxide region to form the channel also removes a portion of the
silicon substrate adjacent the silicon-damaged silicon oxide region. 28.
The method of claim 1, wherein the selective etching of the silicon-damaged
silicon oxide region to form the channel also removes from about 10 to
501xm of the silicon substrate adjacent the silicon-damaged silicon oxide
region. 29. The method of claim 1, wherein the channel has a maximum width
of from about 50 to 500um. 30. A method of reducing semiconductor device
substrate effects, comprising the steps of: providing a silicon substrate;
selectively implanting O' or Oz' into the silicon substrate to form a
silicon damaged silicon oxide region having a width of from about 8 to
521un; forming one or more devices over the silicon substrate proximate the
silicon-damaged silicon oxide region within at least one upper dielectric
layer; forming a passivation layer over the at least one upper dielectric
layer; patterning the passivation layer and the at least one upper
dielectric layer to form a trench exposing a portion of the silicon
substrate over the silicon damaged silicon oxide region; and selectively
etching the silicon-damaged silicon oxide region to form a channel
continuous and contiguous with the trench whereby the channel reduces the
substrate effects of the one or more semiconductor devices. 31. The method
of claim 30, including the step of forming an uppermost sealing layer over
the patterned passivation layer, sealing the trench from the ambient
atmosphere. 14 



32. The method of claim 30, including the step of forming an uppermost
sealing layer over the patterned passivation layer, sealing the trench from
the ambient atmosphere; the uppermost sealing layer is comprised of a
material selected from the group consisting of PECVD nitride and PECVD
silicon nitride. 33. The method of claim 30, including the step of forming
an uppermost sealing layer over the patterned passivation layer, sealing
the trench from the ambient atmosphere; the uppermost sealing layer is
comprised of PECVD silicon nitride. 34. The method of claim 30, wherein a
first patterned masking layer is formed over the silicon substrate to
define the location of the O` or OZ' implantation into the silicon
substrate. 35. The method of claim 30, wherein a first patterned
photoresist layer is formed over the silicon substrate to define the
location of the O' or OZ` implantation into the silicon substrate. 36. The
method of claim 30, wherein the O' or Oz~ is implanted into the silicon
substrate to a depth of from about 1000 to 20,000A. 37. The method of claim
30, wherein the O' or OZ' is implanted into the silicon substrate to a
depth of from about 5000 to 10,OOOt~. 38. The method of claim 30, wherein
the O' or OZ' is implanted into the silicon substrate to a dose of from
about 1E16 to 1E17 ions/cmz. 39. The method of claim 30, wherein the O' or
OZ' is implanted into the silicon substrate to a dose of from about 4E16 to
8E16 ions/cmz. 15   40. The method of claim 30, wherein the silicon-damaged
silicon oxide region has a width of from about 10 to 50um. 41. The method
of claim 30, wherein the at least one upper dielectric layer is comprised
of a material selected from the group consisting of boron phosphorus
silicon glass (BPSG), PECVD TEOS oxide, APCVD 03/TEOS oxide and HDP oxide.
42. The method of claim 30, wherein the at least one upper dielectric layer
is comprised of BPSG doped oxide. 43. The method of claim 30, wherein the
at least one upper dielectric layer comprises: a lower dielectric layer
comprised of a material selected from the group consisting of boron
phosphorus silicon glass (BPSG), PECVD TEOS oxide, 



APCVD 03/TEOS oxide and HDP oxide; and an upper dielectric layer comprised
of a material selected from the group consisting of an HDP oxide/TEOS oxide
sandwich, PECVD SiH4 oxide, PECVD TEOS oxide and HDP oxide. 44. The method
of claim 30, wherein the at least one upper dielectric layer comprises: a
lower dielectric layer comprised of BPSG doped oxide; and an upper
dielectric layer comprised of an HDP oxide/TEOS oxide sandwich. 45. The
method of claim 30, wherein the one or more devices is one or more MOS
devices. 16   46. The method of claim 30, wherein the one or more devices
is one or more inductors. 47. The method of claim 30, wherein the one or
more devices is one or more MOS devices and one or more inductors. 48. The
method of claim 30, wherein the passivation layer is comprised of a lower
layer and an upper layer. 49. The method of claim 30, wherein the
passivation layer is comprised of a lower 2% PSG layer and an upper nitride
or silicon nitride layer. 50. The method of claim 30, wherein the
passivation layer is comprised of: a lower 2% PSG layer having a thickness
of from about 2000 to 4000A; and an upper nitride or silicon nitride layer
having a thickness of from about 3000 to 8000A. 51. The method of claim 30,
wherein the passivation layer is comprised of: a lower 2% PSG layer having
a thickness of from about 2500 to 3500A; and an upper nitride or silicon
nitride layer having a thickness of from about 4000 to 6000A. 52. The
method of claim 30, wherein the trench is etched using an etch selected 



from the group consisting of a reactive ion etch, an high density plasma
oxide etch and an inductive couple plasma etch. 53. The method of claim 30,
wherein the trench is etched using a reactive ion etch. 17   54. The method
of claim 30, wherein the channel is etched using an isotropic etch. 55. The
method of claim 30, wherein the selective etching of the silicon-damaged
silicon oxide region to form the channel also removes a portion of the
silicon substrate adjacent the silicon-damaged silicon oxide region. 56.
The method of claim 30, wherein the selective etching of the
silicon-damaged silicon oxide region to form the channel also removes from
about 10 to 50Nxn of the silicon substrate adjacent the silicon-damaged
silicon oxide region. 57. The method of claim 30, wherein the channel has a
maximum width of from about 50 to 500um. 58. A method of reducing substrate
effects under an analog device; providing a substrate; forming a silicon
oxide layer over the substrate; forming a silicon layer upon the silicon
oxide layer; forming one or more dielectric layers over the silicon oxide
layer; the one or more dielectric layers including an analog device;
forming a passivation layer over the one or more dielectric layers;
patterning the passivation layer, the one or more dielectric layers and the
silicon layer to form a trench exposing a first portion of the silicon
oxide layer proximate the analog device; the trench having expose side
walls; forming sidewall spacers over the exposed side walls of the trench;
the sidewall spacers forming an opening exposing a second portion of the
silicon oxide layer that is less than the first exposed portion of the
silicon oxide layer; and 18   etching the silicon oxide layer through the
second exposed portion of the 



silicon oxide layer to form a channel extending at least part way beneath
the analog device, whereby the channel reduces the substrate effects of the
analog device. 59. The method of claim 58, wherein the substrate is a
silicon substrate. 60. The method of claim 58, wherein the silicon oxide
layer has a thickness of from about 500 to 2000A and the silicon layer has
a thickness of from about 500 to 2000A. 61. The method of claim 58, wherein
the silicon oxide layer has a thickness of from about 500 to 1500A and the
silicon layer has a thickness of from about 500 to 1500A. 62. The method of
claim 58, wherein the passivation layer is comprised of a lower layer and
an upper layer. 63. The method of claim 58, wherein the passivation layer
is comprised of a lower 2% PSG layer and an upper nitride or silicon
nitride layer. 64. The method of claim 58, wherein the passivation layer is
comprised of: a lower 2% PSG layer having a thickness of from about 2000 to
4000A; and an upper nitride or silicon nitride layer having a thickness of
from about 3000 to 8000g. 65. The method of claim 58, wherein the
passivation layer is comprised of: 19   a lower 2% PSG layer having a
thickness of from about 2500 to 3500A; and an upper nitride or silicon
nitride layer having a thickness of from about 4000 to 6000. 66. The method
of claim 58, including the step of forming a MOS device on the substrate
proximate the analog device, whereby the channel extends at least partially
under the MOS device. 67. The method of claim 58, wherein the one or more
dielectric layers are ILD layers. 68. The method of claim 58, wherein the
one or more dielectric layers are comprised of a material selected from the
group consisting of PECVD TEOS 



oxide, PECVD SiHg oxide, HDP oxide and a low-k dielectric material. 69. The
method of claim 58, wherein the one or more dielectric layers are comprised
of a low-k dielectric material. 70. The method of claim 58, wherein the
sidewall spacers are comprised of a material selected from the group
consisting of nitride and silicon nitride. 71. The method of claim 58,
wherein the channel is formed using a wet etch process. 72. The method of
claim 58, wherein the channel is formed using a wet etch employing a 10:l
dilute HF solution. 20   73. The method of claim 58, wherein the channel
has a width of from about 50 to 250pm. 74. The method of claim 58, wherein
the channel has a width of from about 100 to 200um. 75. A method of
reducing substrate effects under an analog device; providing a silicon
substrate; forming a silicon oxide layer over the silicon substrate;
forming a silicon layer upon the silicon oxide layer; forming one or more
dielectric layers over the silicon oxide layer; the one or more dielectric
layers including an analog device; forming a passivation layer over the one
or more dielectric layers; patterning the passivation layer, the one or
more dielectric layers and the silicon layer to form a trench exposing a
first portion of the silicon oxide layer proximate the analog device; the
trench having exposed side walls; forming sidewall spacers over the exposed
side walls of the trench; the sidewall spacers forming an opening exposing
a second portion of the silicon oxide layer that is less than the first
exposed portion of the silicon oxide layer; and etching the silicon oxide
layer through the second exposed portion of the silicon oxide layer to form
a channel extending at least part way beneath the analog device, whereby
the channel reduces the substrate effects of the analog device . 76. The
method of claim 75, wherein the silicon oxide layer has a thickness of from
about 500 to 2000g and the silicon layer has a thickness of from about 500
to 



2000A. 21   77. The method of claim 75, wherein the silicon oxide layer has
a thickness of from about 500 to 1500A and the silicon layer has a
thickness of from about 500 to 1500A. 78. The method of claim 75, including
the step of forming a MOS device on the substrate proximate the analog
device, whereby the channel extends at least partially under the MOS
device. 79. The method of claim 75, wherein the passivation layer is
comprised of a lower layer and an upper layer. 80. The method of claim 75,
wherein the passivation layer is comprised of a lower 2% PSG layer and an
upper nitride or silicon nitride layer. 81. The method of claim 75, wherein
the passivation layer is comprised of: a lower 2% PSG layer having a
thickness of from about 2000 to 4000A; and an upper nitride or silicon
nitride layer having a thickness of from about 3000 to 8000A. 82. The
method of claim 75, wherein the passivation layer is comprised of: a lower
2% PSG layer having a thickness of from about 2500 to 3500A; and an upper
nitride or silicon nitride layer having a thickness of from about 4000 to
6000A. 83. The method of claim 75, wherein the one or more dielectric
layers are ILD layers. 22   84. The method of claim 75, wherein the one or
more dielectric layers are comprised of a material selected from the group
consisting of PECVD TEOS oxide, PECVD SiH4 oxide, HDP oxide and a low-k
dielectric material. 85. The method of claim 75, wherein the one or more
dielectric layers are 



comprised of a low-k material. 86. The method of claim 75, wherein sidewall
spacers are comprised of a material selected from the group consisting of
nitride and silicon nitride. 87. The method of claim 75, wherein the
channel is formed using a wet etch process. 88. The method of claim 75,
wherein the channel is formed using a wet etch employing a 10:1 dilute HF
solution. 89. The method of claim 75, wherein the channel has a width of
from about 50 to 150um. 90. The method of claim 75, wherein the channel has
a width of from about 100 to 2001xm. 23
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