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(54) Title: SEMICONDUCTOR DEVICE FORMED OVER A MULTIPLE THICKNESS BURIED OXIDE LAYER, AND METH-
'ODS OF MAKING SAME

(57) Abstract: The present
invention is generally directed to a
semiconductor device formed over

32 a multiple thickness buried oxide
29 layer 20, and various methods of
18 making same. In one illustrative

embodiment, the device comprises

a bulk substrate 12, a multiple
[ 21 hickness buried oxide layer 20
; / formed above the bulk substrate
i3 12, and an aclive layer 21 formed
above the multiple thickness buried
oxide layer 20, the semiconductor
device being formed in the active
layer 21 above the multiple
thickness buried oxide layer 20. In
N some embodiments, the multiple
20A thickness buried oxide layer 20
¢ is comprised of a first section 20B
/ \ positioned between two second
20B 23 sections 20A, the first section 208
=) having a thickness that is less than the thickness of the second sections 20A. In one illustrative embodiment, the method comprises
performing a first oxygen jon implant process 42 on a silicon substrate 40, forming a masking layer 44 above the substrate 40,
performing a second oxygen ion implant process 46 on the substrate 40 through the masking layer 44, and performing at least one
=~ heating process on the substrate 40 to form a multiple thickness buried oxide layer 20 in the substrate 40. In another illustrative
embodiment, the method comprises performing a first oxygen ion implant process 46 on a silicon substrate 40, forming a masking
layer 44 above the substrate 40, performing a second oxygen jon implant process 42 on the substraie through the masking layer 44,
and performing al lcast one heating process on the substrate 40 to form a multiple thickness buried oxide layer 20 in the substrate
40. In yet another illustrative embodiment, the method comprises forming a multiple thickness buried oxide layer 20 using a water
bonding technique.
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Abstract: The present invention is generally directed to a sem conduct or
device fornmed over a nultiple thickness buried oxide |ayer 20, and vari ous
met hods of naking sane. In one illustrative enbodi nent, the device

conprises a bul k substrat i bl hi ' ' 0
fo::rprred above the bulk Qllhﬁ{%pﬁqgéé’fg é‘#aCW@ﬂlmﬂmwwI‘”@ﬂmmmwmumﬂmgwt he
mul tiple thickness buried oxide | ayer 20, the sem conductor device being
formed i nTRN@APAGehVEF, BIaGHers, 2ILCIDY ENIGUE  Wak ol /qdbr@oddah MBS SEeviokbhd, REr OM EBi-

| ayer 20. SPMkdireNe NI Flent s, t he nul t i pleeNadnincknosdtpardied pxirdealayen- 20
i s conpuesiexed of a first section 20B podgirad ereek-byetswettr iCMGa=econd

sect i ons R2@AgerkdiealsiakBitepgect i on 20B having a thickness that is less than
the thickness of the second sections 20A. In one illustrative enbodi nent,
the met hod conprises performng a first oxygen ion inplant process 42 on a
silicon substrate 40, form ng a nasking |ayer 44 above the substrate 40,
perform ng a second oxygen ion inplant process 46 on the substrate 40 .
t hrough the masking layer 44, and perform ng at |east one heating process
on the substrate 40 to forma multiple thickness buried oxide layer 20 in
the substrate 40. In another illustrative enbodi nent, the method conprises
performng a first oxygen ion inplant process 46 on a silicon substrate 40,
form ng a masking |ayer 44 above the substrate 40, perform ng a second
oxygen ion inplant process 42 on the substrate through the masking | ayer

33, and performng at |east one heating process on the substrate 40 to form
a nultiple thickness buried oxide layer 20 in the substrate 40. In yet

anot her illustrative enbodi nent, the nmethod conprises formng a multiple

t hi ckness buried oxide |layer 20 using a wafer bonding technique.




