1 |ISOLATION FOR SO CH P WTH MJULTI PLE SI LI CON FI LM THI CKNESSES Fi el d of
the I nvention [0001] The present invention generally relates to

sem conduct or devices and nore particularly, relates to silicon-

on-insul ator devices fabricated in silicon-on-insulator regions having
different silicon layer thicknesses antl nesa isolation regions in selected
active regions. Background of the invention [0002] Traditional
silicon-on-insulator (SAO) integrated circuits are formed on SO
substrates. SO substrates typically have a thin layer of silicon, also
known as the active |layer, disposed on an insulator |ayer such as a buried
oxi de layer (BOX). The insulator |layer or the buried oxide Ilayer is
provided on a silicon substrate. Active devices, such ‘as transistors, are

provi ded in active regionsshmmngdﬂmbbﬁigOItégtﬁiwifﬁwhéﬁygﬁ%pr the active
| ayer. The size and placenent of the active regions are defined by

i sol ation regions, such asgrigoehl en i eattised@di on (STlI) regions. Active
devices in the .

Field of the Invention
[0001] The present invention generally relates to
semiconductor devices and wmore .particularly, relates to silicon- -
on-insulator dévices fabricated in silicon-on-insulator regions

having different silicon layer thicknesses and mesa isolation

regions in selected active regions.

Background of the Invention
[0002] Traditional silicon-on- insulétor {S0OI) integrated

circuits are formed on SOI substrates. SOI substrates

typically have a thin layer of silicon, also known as the

active layer, disposed on an insulator layer such as.a buried

oxide layer (BOX). -The insulator layer oxr the buried oxide

layer is provided on a silicon substrate. Active devices, such

as transistors, are provided in active regions formed within

the silicon layer or the active layer. The size and placement

of the active regions are defined by isolation regions, such as

shallow trench isolation (STI) regions. Active devices in the

active regions are isolated from the substrate by the BOX



active regions are isolated fromthe substrate by the BOX 2 |ayer. Devices
formed on SO substrates offer many advantages over their bulk
counterparts, including absence of reverse body effect, absence of

| at ch-up, soft-error inmmunity, and elimnation of junction capacitance
typically encountered in bulk silicon2 devices. SO technology therefore
enabl es hi gher speed performance, higher packing density, and reduced
power consunption. [0003] There are generally two types, of SO
transistors: partially-depleted (PD) SO transistor and fully-depleted
(FD) SO transistor. A PD-SO transistor is forned in an active region
with an active | ayer thi ckness that is larger than the maxi mum depl etion
width, The4 ? ransi stor therefore has a partially depleted body.
PD-SO trans sFOrs SeECPhLormed @f SOk} supdtmgitley M@Qﬁaﬁﬁl&&a&aﬁeghey
suf fer frorgvfko ggf% effects. Digital circuits which typicall ave
hi gher tol er anc PtoafPHBtBEBGT RS emslumi;ngeraugahda}o‘ioretv@%@ BLEYLS-
A FD- SO E@ggkstor is formed in an active region with an active |ayer

t hi ckness t %8¥°% haR™t helatighnum " deplfeteopowi dt fambiltcy,  ang

elimi i
nation of junction Capacitance typically encountered in

bulk silicon devices. SOI technology therefore enables higher

speed performance, higher packing density, and reduced power

consumption.

[0003] There are generally two types of SOI transistors:

partially-depleted (PD) SOI tramsistor and- fully-depleted (FD)

SO . - .
I transistor. A PD-SOI transistor is formed in an active

region with an active layer thickness that is larger than the

maxi i i
lmum depletion width. The PD-SOI transistor therefore has a

partially depleted body. PD-SOI transistors have the merit of

being highly manufacturable, but they suffer from floating body

effects. Digital circuits which typically have higher tolerance
for floating body effects may employ PD-SOI trans:.stors A FD-
SOI transistor is formed in an active region with an active layer
thickness that is smaller than the maximum depletion width. FD-

SOI transistors avoid problems of floating body effecté with the

use of a thinner active layer thickness or a lighter body doping.

Ge . .
nerally, analog Clrcuitry performs better when designed ué:ing



SO transistors avoid problens of floating body effects with the use of a
thinner active layer thickness or a lighter body doping. Generally, analog
circuitry perforns better when designed using 3 FD-SO devices than using
PD- SO devices. Since analog and digital circuits may be formed on the
sanme SO chip, it is advantageous to provide SO chips with regions suited
for digital <circuitry and regions suited for analog circuitry. Therefore,
it is useful to provide at least two different silicon filnms or active

| ayer thicknesses on SO chips. Regions with very thin silicon filnms my
be enpl oyed for FD-SO devices while regions wth thicker silicon filns
may be used for PD-SO devices. The availability of at least two different
silicon films or active |ayer thicknesses also offers increased

f 1 exibiliFp-501CidesMides 3L .geV] desi.g [0004] U.S. Patent. No.
5,952,695, issued to Bl s-an\a(tigsﬁglﬁ e?b g?l “Ffes aSince analog and

si | i con- odighsal atcarrcdqebl 6,4 | pstpuct ure where a sel ected region of the
active layer is epitaxially 0\% t%&éme e&8hd™ i SRAEsSSRF t ehiBeviide is

ie ; 0 |t at : 0 Pa}iggié?é?es@ff nﬁj‘f?ﬁg&@ Sotlh?:hr:).%tsepvtithlt N ksnfistséd()ffog:hceugital
circuitry and regions suited for analog circuitry. Therefore, it
is useful to provide at 1least two differenﬁ silicon filmé or
active layer thicknesses on SOI chips. Regions with very thin
silicon films may be employed for FD-SOI devices while regions
with thicker silicon filmglmay be used for PD-SOI devices. The

availability of at least two different silicon films or active

layer thicknesses also offers increased flexibility in circuit

and device design.

[0004] U.S. Patent. No. 5,952,695, issued to Ellis-Monaghan et

al, describes a silicon-on-insulator double film structure where
a selected region of the active layer isg epitaxially grown to a
second thickness after devicde isolation regions afe formed. In
the patent, the thickness of the epitaxial layer is limited and

cannot be too large as it potentially overgrows laterally into

the isolation regions and may render isolation regions

ineffective.



cannot be too large as it potentially overgrows laterally into the

I sol ation regions and may render isolation regions ineffective. 4 [0005]
U.S. Patent No. 6,222,23481, issued to Ima, describes a nethod of form ng
partially and fully depleted SO devices on a conmon substrate. In the
patent, two regions of the active laygrs with different thicknesses are
formed after the isolation regions are fornmed. An active region with a
thinner silicon |layer is provided for fully-depleted devices, while an
active region with a thicker silicon layer is provided for partially-

depl eted devices. [0006] U.S. Patent No. 6,414, 355B1, issued to An et al,
describes a structure for silicon-on-insulator chips with an - active |ayer
of non-uniformthickness. U S. Patent No. 6,448,114B1, issued to An et al,

described peygspl nptHods form silicon-on-insulator chips with a
silicon layer or an act |a\‘/tgé.mf a@%‘r %’fgz%?or?-%*ﬁlfro#ﬁﬁtlﬂdcmeéma, Tdescxiilbiegor
| ayer or @REthE cl@yfgnﬂxﬁ] non-.uniformthickness is formed prior to
provi ding isolation struc r&ﬁékﬁéi%ﬁu? ilve flepdfetieide SOI deévices on a
common  substrate. In the patent, two regions of the active
layers with different thicknesses are formed after the isolation
regions are formed. An active region with a thinner silicon

layer is provided for fully-depleted devices, while an active

region with a thicker silicon layer is provided for partially-

depleted devices.

[0006]  U.s. Patent No. 6,414,355B1, issued to An et al,
descr:'gbes a structure for silicon-on-insulator chips with an
active layer of non-uniform thickness. U.S. Patent No.
6,448,114B1, issued to An et al, described several methods of
forming silicon-on-insulator chips with a silicon layer or an
‘active  layer of non-uniform thickness. The silicon layer or
active layer with non-uniform thickness is formed prior to
providing isolation -Structures. In one embodiment of the
invention, a selected region of the active layer is etched to
form a re.agion with thinner active layer. In another embodiment
of the invention, a selected region of the active layer is
epitaxially grown to forin a région with a thicker active la’i/er.

Both U.S. Patent No. 6,414,355B1 and 6,448,114B1 do not address



I nvention, a selected region of the active layer is etched to forma
region with thinner active |ayer. In another enbodinent of the inventio
a selected region of the. active layer is epitaxially grown to forma

region with a thicker active |ayer.

6, 448, 114B1 do not address 5 the issug of form ng isolation regions for
SOT chip with multiple active |ayer thicknesses. [00071 Referring
initially to Figures 1A-1B, wherein cross- sections of an exanple of a
silicon-on-insulator (SO) chip 10 is illustrated. Figure 1A shows a
conventional silicon-on- insulator (SAO) substrate 12 where an insul ator

| ayer

14

electrically isolates a silicon active layer 16 fromthe silic

substrate 12. In the SO chip 10, as shown in Figure 1B, the SOT substr
12 i's progggsedsdQef gEM jg%ﬁlagxagL%active, regions 18,20 in the acti
: c

| ayer

16.

PAnSIEORE  £RF drBAEST nelimewith

active devices

formed- i pudikRe pAet L%E {894 8, .20. Active regions 18, 20 are
electrically igglateglygo%gggikgh%ﬁ$ﬂﬁsiﬁﬁisolation regions 26. Isolatio

regions 26 may, for exanple, be fornmed . of shallow trench isolations.

[o007] Referring initially to Figures 1A-1B, wherein cross-
sections of an example of a silicon-on—insulator (SOI) chip 10
is illustrated. Figure 1A shows a conventional silicon-on-
insulatox (SO1) substrate_ 12 where an insulitor layer 14
electrically isolates a silicon active layer 16.fr§m the silicon
substrate 12. 1In thé SOI chip 10, as shown in Figure 1B, the
SOI substrate 12 is processed to form a plurality of active

regions 18,20 in the active layer 16. active devices 22, such

as transistors and diodes, may be formed  in the active regions

18,20. Active regions 18,20 are electrically isolated from each
other by isolation regions 26. Isolation regions 26 may, for
example, be formed_ of shallow ' trench isolations. The

conventional SOI chip 10 of Figﬁre 1B features an active layer
16 of uniform thickness. The uniform active layer thickness and
the p;anar surface 28 of the .SOI substrate 10 simplify the
formation process of the isolation regions 26. At preéent,
commercial products using SOI technology employ a uniform active

layer thickness and shallow trench isolation.

n,

Both U S. Patent No. 6, 414, 355B1 and
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n
The



conventional SO chip 10 of Figure 1B features an active |layer 16 of

uni form thi ckness. The uniform active |ayer thickness and the pl anar
surface 28 of the SO substrate 10 sinplify the formation process of the

i solation regions 26. At present, commercial products using SOT technol ogy
enpl oy a uniformactive |ayer thicknegs and shallow trench isolation. 6
[0008] It is advantageous to provide at least two different silicon film
t hi cknesses on the SO substrate. Referring nowto Figure 2A a
cross-section of a processed SO substrate 10 with two different silicon
films or active layer thicknesses is illustrated. In the SO substrate 10
of Figure 2A, the active layer 16, with nultiple active |ayer thicknesses,
is formed prior to the formation of isolation regions 26. In a. first

regi on 32 mfpolghe acid vegl the active layer 26 has .a first
t hickness tSil. Ina sgﬁog‘ﬁ%ggggﬁ%ﬁ tPECHES L | h9ast tee diéfarenve

| ayer has saiseeandithi ekt 2. lt.is gbvious that this may-be ext ended
to include additional rggﬁﬁﬁzg%—% h°na'aia?t§%a$u§$q#% f Refermiognoswete

for exanplFguzet Biar d 5 Qi QI the active layer 16 with a third
thi ckness £ 93 and'so WA -sd2ctbn' Bt & processed SOI substrate 10 with

two different silicon films or active layer thicknesses is

illustrated. In the SOI substrate 10 of Figure 2A, the active
layer 16, with multiple active layer thicknesses, is formed

i‘ prior to the formation of isolation regions 26. In a first

region 32 of the active layer 26, the activé layer 26 has a

first thickness tSil. In a second region 34 of the active layer

16, the active layer has a second thickness tSi2. It is obvious
that this may be extended to include additional regions -with
additional silicon film thicknesses, for example, a third'reg'ion
34 of the active layer 16 with a third thickness tSi3, and so
on. The availability of at least two different active layer
thicknesses offers the option of using a thinner ac;:ive layer
thickness for devices such as fully-depleted SOI transistors and
a thicker active layer thickness for devices such as partially-
depleted SOI transistors. Active regions with thicker active
layer thickness may also be used for forming devices l-ike diodes

or lubistors, the current drive of which is proportional of the



on. The availability of at |east two different active |layer thicknesses
offers the option of using a thinner active |layer thickness for devices
such as fully-depleted SO transistors and a thicker active |ayer

t hi ckness for devices such as partially- depleted SO transistors. Active
regions wth thicker active |[|ayer thigkness may al so be used for formng
devices like diodes or lubistors, the current drive of which is
proportional of the 7 active layer thickness. For exanple, diodes or

| ubi stors are wused in SO circuits for electrostatic di scharge (ESD)
protection. [0009] The enpl oynent of an active layer 16 with at |east two
t hi cknesses may result in a non-planar silicon surface 28, as
schematically illustrated in Figure 2A. Due to the non-planar nature of

the silicoresielf acired teh$odidld cul t, to provide isolation regions 26 in
different active regions 1%€é%§%ﬁttJFfo XIEe actieded agBr lubiskomssase

That is, idsddas diffigykt t rmthe isolation regions as depicted in the
cross-section of Figure f%Fqgﬁéﬁly,°¥hee'§8F§P?5ﬂt%?enéhséb®nh% of ESbhur e

2B diffempdotedtiibgrent regions. Secondly, the top surface of the

[0009? The employment of an active layer 16 with at least two
thicknesses may result in a non-planar silicon surface 28, as
schematically illustrated in Figure 2A. Due to the non-planar
nature of the silicon surface, it is difficult to provide
isolation regions 26 in different active regions 18,20 with
different active layer thicknesses. That is, it is difficult to
form the isolation regions as depicted in. the cross-section of
Figure 2B. Firstly, the isolation trench  depths of Figuré 2B
differ in different regions. Secondly, the top surface of the
isolation region is provided at diffetent heights. Since
isolation structures such as shallow trench isolation utilizes
chemical mechanical polishing (CMP) to achieve planarity in the
top surface of the isolation regions, CMP may not be directly
applied to achieve the isolation structure shown in Figure 2B.

[00010] It is therefore an object of the present invention to
provide a wmethod for forming isolation regions for SOI chips

with multiple active layer thicknesses.



isolation region is provided at different heights. Since isolation
structures such as shallow trench isolation utilizes chem cal nechani cal
polishing (CWP) to achieve planarity in the top surface of the isolation
regions, CVP may not be directly applied to achieve the isolation
structure shown in Figure 2B. [00010]glt is therefore an object of the
present. invention to provide a nethod for formng isolation regions for
SO chips wth nultiple active |layer thicknesses. 8 [00011] It is another
obj ect of the present invention to provide nesa isolation in a portion of
an SO chipwith multiple active |ayer thicknesses. [00012] It is a
further object of the invention to provide conventional isolation regions,
such as shallow trench isolation regions, in a portion of an SO chip with
mul tiple active layer thicknesses. [00013] It is still another object of
the invention to provide nmnesa isolation in a plurality of active regions

w th differeiijactiye jayer thicknesses. Summary of the Invention
_ i@ & ot@x object of the pPresent invention to

rovi . . . .
provide mesa isolation in @ portion of an SOI chip with multiple

active layer thicknesses.

000 i j ent
{ 12] It is a further object of the invention to provide

conventional i i i
1 isolation regions, such as shallow trench isolation

regio
glons, in a portion of an SOI chip with multlple active layer

thicknesses.

0001 i i j
[ 3] It is still another object of the invention to provide

mesa is i i i
olation in a plurality of active regions with different -

active layer thicknesses,

Summary of the Invention

0 .
(00014] 1In accordance with the present invention, a

semi -on-i i
conductor-on-insulator chip and a method for fabricating the

chip are disclosed.

{00015 i
] In a preferred embodiment, a semiconductor-on-insulator

c
hip is provided which includes a substrate that is formed of an

elect
rically insulating material ; a semiconducting layer



[ 00014] In accordance with the present invention, a sem conductor-
on-insulator chip and a nethod for fabricating the chip are disclosed.
[00015] In a preferred enbodi nent, a sem conductor-on-insulator chip is
provi ded which includes a substrate that is formed of an electrically
insulating" material; a sem conductingglayer 9 overlying the substrate; a
first region in the sem conducting |ayer that has a first thickness, the
first region includes active regions defined by a shallow trench
isolation; and a second region in the sem conducting |ayer that has a
second thickness, the second region includes active regions defined by
nmesa i solation. [00016] In the sem conductor-on-insulator chip, the
sem conducting |layer may be formed of silicon, or formed of silicon and .
ger mani um Thﬁ elect%ically inéulatin% material may include silicon oxide.
The firstYRT oS stBF ostinade ir eyyi Sarshayregs onarger thbakehlieos86endng
regi on. The fir%%ﬁkhickness may be in the range between 100 angstrons and
2000 angst?¥TE, THAY e @ sEibaE Hiigkmess, nayhde fiirsthereginge hatness 5
0

angstrons g@d 20 . .
active regions defined by a shallow trench isolation; and a

second region in the semiconducting 'layer that has a second

thickness, the second region includes active regions defined by

mesa isolation.

[00016] In the semiconductor-on-insulator chip, the

semiconducting layer may be formed of silicon, or formed of

silicon and germanium. The electrically insulating material may

include silicon oxide. The first thickness of the first region

- omay be_larger than the second region. The first thickness may be

in the range between 100 angstroms and 2000 angstroms, while the

second thickness may be in the range between & angstroms and 200

angstroms,

[00017] The present is further directed to a semiconductor-on-

insulator chip that includes a substrate formed of an
electrically insulating material; a semiconducting layer

ngflying the substrate; a first region in the semiconducting

layer that has a first thickness, the first region includes

actq . . . .
1ve regions defined by mesa isolation; and a second region in



angstrons. [00017] The present is further directed to 'a sem conductor- on-
I nsul ator chip that includes a substrate fornmed of an electrically
insulating material; a sem conducting |layer overlying the substrate; a
first region in the sem conducting |ayer that has a first thickness, the
first region includes active regionsl%efined by nesa isolation; and a
second .region in 10 the sem conducting |ayer. that has a second thickness,
the second region may include active regions defined by nesa isol ation.
[00018] In the sem conductor-on-insulator chip, the sem conducting |ayer
may include silicon, or may include silicon and germanium The
electrically insulating material may include silicon oxide. The first

t hi ckness of the first region nay be greater than the second thickness of

t he secondpcegeqs 18 | rst_thickpess may be in the range between 5
angst rons and 1000 a§§g§#%n%?yﬁﬁiFBaEeBBﬁdatﬁﬁ@@n@sthha&négsjrtHdNééﬁﬁﬁ@B

bet ween 5 reaigath ; 00 angstrons. [00019] The present invention is
still furtﬁgr dirﬁg?%g gdi% a?ﬁ&é%xF?Qﬁoqﬁmqﬁfﬁged byl mesa- boelatsidmt or chip

whi ch can be
{oo018] In the semiconductor-on-insulator chip, the
semiconducting layer may include silicon, or may include silicon

d . . .
and germanium. ‘The electrically insulating material may include

gilicon oxide. The first thickness of the first region may be
greater than the second thickness of the &econd region. The
fir i i

st thickness may be in the range between 5 angstroms and 1000

','a . o
ngstroms, while second thickness may be in the range between S

angstroms and 1000 angstrowms.

[00019] The present invention is still further directed to a

.method for forming a silicon-on-insulator chip which can be
carried out by the Operating steps of providing a substrate that
has a silicon layer overlying an electrically insulating
material; the silicon layer may include a first region that has a
first thickness and a second region that has a second thickness,
the first thickness is greater than the second thickness; forming
& mesa isolation in the second region of the silicon active
layer; forming a shallow trench isolation in the first region of

th ili i
e silicon active layer; and formipg an active device.



carried out by the operating steps of providing a substrate that has a
silicon layer overlying an electrically insulating material; the silicon

| ayer may include a first region that has a first thickness and a second
region that has a second thickness, the first thickness is greater than

t he second thickness; formng a nesajq;solation in the second region of the
silicon active layer; formng a shallow trench isolation in the first
region of the silicon active layer; and form ng an active device. 11

[ 00020] The nethod for formng a silicon-on-insulator chip may further
include the step of formng the first region of the silicon active |ayer
to a first thickness in the range between 100 angstrons and 2000
angstrons, or formng the first region of the silicon active layer to a
second thickness in the range between 5 angstronms and 200 angstrons. The
formng step for the nesa isolation may include the sub-steps of providing

a first (09281 onTheskeehpdsiog Sopfiihioa Qili%%ﬁh’}ﬂsﬁ%&”c bolhe

silicon active layer; etching at |east one trench in the portrion Bt "#he

second r dgiréhest inrdusiel | tha amtdp/eok ayRirnfiagNidhe Sk gEn rdg3b@ndsy Of,esa

structuresﬁ_and renoving the first isolation ©
silicon active layer to a first thickness in the range between

100 angstroms and 2000 angstroms, or forming the first region of

the s:}Llicon active layer to a second thickness in the range
between 5 angstroms and 200 angstroms. The forming step for the
mesa isolation may include the sub-steps qf providing a first
isolation mask exposing a portion of the second region of the
silicon active layer; etching at least one trench in the portion
of the second region of the silicon active layer forming silicon

isla i
nds or mesa Sstructures; and removing the first isolation

mask.

[00021] The forming step for the shallow trench isolation may

include the sub-steps of providing a second isolation mask
‘€Xposing a portion of the first region of the silicon active
layer;

etching at least one trench in the portion of the first

reqi A .
glon of the silicon active layer, the at least one trench

includes at least two sidewalls; forming a silicon oxide layer on

the at least two sidewalls of the at least one trench; filling

the . - “
at least one trench with silicon oxide; annealing the silicon



mask. [00021] The form ng step for the shallow trench isolation may

I ncl ude the sub-steps of providing a second isolation nask exposing a
portion of the first region of the silicon active |ayer; etching at |east
one trench in the portion of the first region of the silicon active |ayer,
the at |east one trench includes at lgast two sidewalls; formng a silicon
oxide layer on the at |least two sidewalls of the at | east one trench;
filling the at |east one trench with silicon oxide; annealing the silicon
12 oxide at a tenperature higher than 500 degrees Celsius in a first
anneal i ng step; renoving excess silicon oxide by a. chem cal nechanical
pol i shing process; annealing the silicon oxide at a tenperature higher

t han 500 degrees Celsius in a second annealing step; and renoving the

second i sglaiLon: 22 he present invention is still further
directed to a. ng%ﬁéﬁpéég£ %#%ﬁaﬁ§h§réFPP@oﬁDBnd¢9E@¢$uQﬁlsﬂuqaﬂmhbchiﬁaﬂ be

carried oWhnbyi§ at i steps of providing a silicon-on- insulator
substrate inci udﬁg%g il igo o‘élc:‘%’vee’?%%ﬁegr §4&E¢9R npxigte | bgulat chehbyer

t he siIicggcggﬁiagllﬁgfisﬁﬂ&5her i.ncl udes a

brocess; annealing the silicon oxide at a
temperature higher than 500 degrees Celsius in a second annealing

step; and removing the second isolation mask.

[00022] The present invention is still further directed to a

method for forming a silicon-on-insulator chip which can be

carried out by the operating steps of providing a silicon-on-

insulator substrate including a silicon active layer overlying

an insulator layer, the silicon active layer further includes a

first region that has a first thickness and a second region that

has a second thickness, the first thickness is greater than the

Se . - "
’econd  thickness; forming a shallow trench isolation in the

firs ion; ; ; i '
t region; forming a mesa isolation in the second region; and

forming active devices.

[00023] The method for forming a silicon-on-insulator chip may

further include the step of forming the first region of the

sili . .
ilicon active layer to a first thickness in the range between

100 angstroms and 2000 angstroms, or the step of forming the

fi . . . . ’
rst region of the silicon active layer to a second thickness



first region that has a first thickness and a second region that has a
second thickness, the first thickness is greater than the second

t hi ckness; formng a shallow trench isolation in the first region; formng
a mesa isolation in the second region; and formng active devices. [00023]
The nethod for formng a silicon-on-in%ulator chip may further include the
step of formng. the first region of the silicon active layer to a first

t hi ckness in the range between 100 angstrons and 2000 angstrons, or the
step of formng the first region of the silicon active |ayer to a second
thickness 13 in the range between 5 angstrons and 200 angstrons. The
formng step for the nesa isolation may further include the sub-steps of
providing a first isolation mask exposing a portion of the second region
of the act} r. etching at | east one trench in the portion of the
second regjf%ﬁc%e?&%ﬁfgeshﬁt&?%naét APFStapEs andr A9 Mgrngstimoms i SleedFoeh; AESA
structuresgtégu%dgﬂgﬂg ng the I rst isolation mask. The formng step for
the shal | ow trench 1 sOI&1 O Oy 1P8r FR¥r funthemdeindlmdaulviat ep®-eteps of

pr oviding groweAagd LS 3 On ;TasK §Xposi ng. aeﬁgéél;ﬁg (3: ;QitiiorrlStofr eglimzn
second region of the active layer; etching at least one trench
in the portion of the second region of the silicon active layer
forming silic§n islénds Oor mesa structures; and removing the
first isolation mask. The forming step for the shallow trénch
isolation may further include the sub-steps of providing a
second isolation mask €xposing a portion of the first region of
the silicon active layer;_ etching at least one trench in the
portion of the first region of the silicon active layer, the at
least one trench includes at least two sidéwalls; forming a
silicon oxide layer on the at 1least two sidewalls of the at
'le'ast one trench; filling the at Jleast one trench with silicon
oxide; annealing the silicon oxide at a temperature higher than
500 degrees Celgius in a first annealing step; removing excess
silicon oxide by a chemical mechanical polishing process;

a . 1 .
nnealing the silicon oxide at a temperature higher than 500

degre i i
grees Celsius in a second annealing step; and removing the

Second isolation mask.



the silicon active |ayer; etching at |east one trench in the portion of
the first region of the silicon active layer, the at |east one trench
includes at least two sidewalls; formng a silicon oxide |layer on the at
| east two sidewalls of the at |east one trench; filling the at |east one
trench wwth silicon oxide; annealing.the silicon oxide at a. tenperature
hi gher than 500 degrees Celsius in a]#irst anneal i ng step; renoving excess
silicon oxide by a chem cal nmechanical polishing process; annealing the
silicon oxide at a tenperature higher than 500 degrees Celsius in a second
anneal ing step; and renoving the second isolation mask. 14 [00024] The
present invention is still further directed to a nethod for formng a
silicon-on-insulator chip which includes the operating steps of providing
a silicon-gn-insulator substrate that includes a silicon active |ayer
thpozd]

overlying sul'dCorPTes/it inventiogondsacttile |fayehermydfrddtea dgcl ude
a first re ioggtpat has a first thickness and a second region that has a
second thi‘ﬁ%ﬁ‘é’ LhelPFRERgt B ckhbieon-omrigadatbharchite wEBe®Ndncludes

t hi ckness;

IIorniqgrnesa isolation in the first and second
the ope€rating steps of providing a silicon-on-insulator

substrate that includes a silicon active layer overlying an

insulator layer, the silicon active layer may further include a

first region that has a first thickness and a second region that

has a second thickness, the first thickness is greater than the

second thickness; forming mesa isolation in the first and second

regions; and forming active devices in the first and second

regions.

[00025] The method for forming a silicon-on-insulator chip may

further include the steps of forming the first region of the

silicon active layer to a first thickness in the range between &

angstroms and 1000 angstroms, or the step of forming the second

region of the silicon active layer to a second thickness in the

range between 5 angstroms and 1000 angstroms. The forming step

for the mesa isolation may further include the sub-steps of

broviding an isolation mask exposing a portion of the first and

second regions of the active layer; etching trenches in a portion



regions; and formng active devices in the first and second regions.

[ 00025] The nethod for formng a silicon-on-insulator chip may further

i nclude the steps of formng the first region of the silicon active |ayer
to a first thickness in the range between 5 angstrons and 1000 angstrons,
or the step of formng the second regizon of the silicon active layer to a
second thickness in the range between™5 angstrons and 1000 angstrons. The
forming step for the nmesa isolation may further include the sub-steps of
provi ding an isol ati on mask exposing a portion of the first and second
regions of the active layer; etching trenches in a portion 15 of the first
and second regions of the active layer formng silicon islands or nesa
structures; and reaning the isolation mask. Brief Description of the

Dr awi ngs % 00%%; ¥hes€ g ot her objects, features and advantages of the
present i ion nECCPRAr &iegifansm ofie thel | aviing ey | €drmin
descrlptlon QQ tq%Iaggended drawi ngs in which: [00027] Figures 1A and 1B
are enlargeé ¢Fods Pi ffal™SF%w8tructures; and removing the isolation

mask.

Brief Description of the Drawings

[00026] These and other objects, features and advantages of the

present invention will become apparent frém the following

detailed description and the appended drawings in which:

[00027] Figures 1A and 1B are enlarged, cross-sectional views

o . - - - L
f a conventional silicon-on-insulator substrate with active

devices formed in active regions.

[00028]} Figures 2A and 2B are enlarged, cross-sectional views
of a conventional silicon-on-insulator substrate with non-uniform
active layer thickness formed prior to the formation of isolation
regions and after the formation of isolation regions,
respeetively.

[00029]. Figures 3A and 3B are an enlarged plane view and a

Cross -sectional view, respectively, taken along line A-A of a



of a conventional silicon-on-.insulator substrate with active devices
formed in active regions. [00028] Figures 2A and 2B are enl arged,
cross-sectional views of a conventional silicon-on-insulator substrate

wi th non-uniform active |layer thickness fornmed prior to the formation of
isolation regions and after the forng%ion of i1solation regions,
respectively. [00029] Figures 3A and are an enlarged plane view and a
cross-sectional view, respectively, taken along line A-A of a 16
silicon-on-insulator substrate with non-uniform active |ayer thickness and
mesa isol ation separating the active regions. [00030] Figure 4 is an

enl arged, cross-sectional view of a silicon-on-insulator chip with
non-uni form active layer thickness illustrating active devices formed in
the active.jre '99 Qgioqg$%¥?Figure 5 is a block diagram show ng the
process fFow “Tor ot He Pt eFUbFbFateenwioh t henpueboin i Me@Akibon1 gpLpod
for fabrk&g&ﬁg&géiéﬁ i con-on-insulator chip with active |ayers of

mul tiple Thi cknesses.~ MeSa 1solation separating the active regions.

[00030] Figure 4 is an enlarged, cross-sectional view of a

silicon-on-insulator chip with non-uniform active layer

thickness illgstrating active devices formed in the active

regions.

[00031] Figure 5 is a block diagram showing the process flow

for the preferred embodiment of the present invention wethod for

fabricating a silicon-on-insulator chip with active 1layers of

multiple thicknesses.

. [00032] Figures 6A-6I are enlarged, cross-sectional views

illustrating the present invention process steps for forming a
Sili s
ilicon-on-insulator structure with active devices isolated by

both shallow trench isolations and mesa isolations.

[00033) Figure 7 is a block diagram showing the process flow of

th ; o ‘
€ present 1nv¢nt10n second embodiment method for fabricating a

Si . _ s . .. .
licon-on-insulator chip with active layers of multiple

thicknesses and isolations by differént techniques.



[ 00032] Figures 6A-61 are enlarged, cross-sectional views illustrating the
present invention process steps for formng a silicon-on-insulator
structure with active devices isolated by both shallow trench isolations
and nesa isolations. [00033] Figure 7 is a block diagram show ng the
process flow of the present invention-second embodi ment nethod for
fabricating a silicon-on-insulator ' chip wth active layers of nultiple

t hi cknesses and isolations by different techniques. 17 [00034] Figures
8A-8l are enlarged, cross-sectional views illustrating the present
~invention second enbodi nent process for fabricating silicon-on-insulator
structures. Detailed Description of the Preferred Enbodi nent (00035] In the
present invention, a SO technology with different silicon thicknesses and
met hod for providing isolation between the active regions are disclosed.
[00036] In the invention, the shortcom ngs of the prior art are
circunven[ed bﬁea structure and process wherein a separate and sinple

i sol ati ont& e | E1GEERST 0BPadli véTeegievdergedh t hironsrseacione | ayeiws

t hi ckness, Th%refore, Lhe probl ens of using a
illustrating the present invention second embodiment process for

fabricating silicon-on-insulator structures.

Detailed Description of the Preferred Embodiment
{00035] In the present invention, a SOI technology with
different silicon thicknesses and method for providing isolation

between the active regions are disclosed.

[00036] In the invention, the shortcomings of the prior art are

Circumvented by a structure and process wherein a separate and

simple isolation scheme is used for active regions with thinner

active layer thiqkness. Therefore, the problems of using a

specific isolation process for regions of different active layer
thicknesses are avoided. Specifically, the invention describes
the use of mesa isolation for active regions with thin active

layer thickness and shallow trench isolation for active regions

with thick active layer thickness.



specific isolation process for regions of different active |ayer

t hi cknesses are avoi ded. Specifically, the invention describes the use of
nesa isolation for active regions with thin active |ayer thickness and
shal l ow trench isolation for active regions wth thick active |ayer
thickness. 18 [00037] Referring now t;¢ Figure 3A, a plane view of a SO
substrate 40 with nultiple active |ayer thicknesses and isolation schenes
is shotim. An enlarged, cross-sectional view of the SO substrate 40 taken
along l'ine A-A of Figure 3Ais illustrated in Figure 3B. Afirst region 42
of the active layer 16 has a first active layer thickness tSil and a
second region 44 of the active |ayer has a second active |ayer thickness
tSi 2. [00038] Active regions with thin silicon filns, such as active
regions 48 in the second region 44 of the active layer 16 are isolated
from each [809%}] by Redemrigot reeehés 4Bideteresn,t hemplafibe ¢il@NCHES adbsoT
divide the active layer 16 in that region into islands or silicon nesa

st ruct ur e8UPTHERLR LY Wishamudsipdehadtivaubaypert ieldaiddsed a6aNNS6141©0bn
bet ween adj acent active regions by renoving part of the active layer in
the SO sBbBa¢PeR elsoshown. ~ An enlarged, cross-sectional view of the SOT

substrate 40 taken along line A-A of Figure 3A is illustrated in
Figure 3B. A first region 42 of the active layer 16 has a first
active layer thickness tSil and a second region 44 of the active
layer has a second active layer thickness tsi2.

[00038] Active regions with thin silicon films, such as active
regions 48 in the second region 44 of the active layer 16 are
isolated from each other by forming trenches 46 between them.
The trenches 46 divide the active layer 16 in that.region into
islands or silicon mesa structures. The mesa isolation method
thus cuts electrical connection between adjacent active regions
by removing part of the active layer in the SOI substrate.40.
[00039] Referring now to Figure 4, the cross-sectional view of
an SOI chip 50 is shown where active devices are formed in the
various active regions. Active devices 52, formed in the active
regions with a thinner active layer, are isolated from éach other
by mesa isolation 54. In the preferred embodiment, the thickness

£Si2 of the thinner active layers may range from 5 angstroms to



[ 00039] Referring now to Figure 4, the cross-sectional view of an SO chip
50 is shown where active devices are fornmed in the various active regions.
Active devices 52, fornmed in the active regions with a thinner active
| ayer, are isolated fromeach other by nesa isolation 54. In the preferred
enbodi nent, the thickness tSi2 of thq‘thinner active layers may range from
5 angstrons to 19 200 angstrons. The geniconductor mat eri al constituting
the active layer 16 is preferably silicon, but may al so be any ot her
el enental sem conductor such as germanium or any alloy sem conductor such
as silicon-germanium or any conmpound sem conductor such as gallium
arseni de or indium phosphide. In the case where the active layer is
silicon, the silicon may be in its relaxed state or nmay be strai ned
silicon. Active devices formed in the active regions with a thicker active
| ayer are29P sAngEdoMeom eathe otdraridnndiridrowmbtentl | sdrfvienribhgr the
exanmpl e. Active layers isolated fromeach other by isolation structures
such as sA&F1 W t3¥aRcHE St Rrvefierablhaid ixarhi tatesay bSkd be &he sanae
bet ween 100 angstroms and 2000 angstroms. [00040] Various mnethods for
form ng tﬁ%e‘ﬁ%‘g?]i sofeiepndirtor  such as germanium, or any alloy
semiconductor such as silicon-germanium, or any compound
semiconductor such as gallium arsenide or indium phosphide. 1In
the case where the active layer is silicon, the silicon may be in
its relaxed state or may be strained silicon. Active devices
formed in the active regions with a thicker active layer are
isolated from each other by shallow trench isolation, for
example. Active layers isolated from each other by isolation
structures such as shallow trench isolation may have a thickness

tSil in the range between 100 angstroms and 2000 angstroms.

[00040] Various methods for forming the mesa isolation and
shallow trench isolation in the same SOI substrate with multiple

-active layers or silicon film thicknesses are now described.

[00041] In a first embodiment, an SOI substrate with multiple
active layer thicknesses is first provided. Figure 5 shows a
flowchart 60 of a method of manufacturing an SOI chip having
active layer of multiple thicknesses and isolated using two

different isolation methods. The starting material is an SOI



shall ow trench isolation in the sane SO substrate with nultiple active

| ayers or silicon filmthicknesses are now described. [000411 In a first
enbodi ment, an SO substrate with nultiple active |layer thicknesses is
first provided. Figure 5 shows a flowhart 60 of a nethod of manufacturing
an SO chip having active |ayer of tiple thicknesses and isol ated using
two different isolation nethods. The Starting naterial is an SO 20
substrate 70 conprising at least two different active |ayer thicknesses,
including a first portion of a first thickness and a second portion of a
second thickness (Figure 6A). It is obvious that the substrate 70 nmay have
a third portion of a third thickness, and so on. A first isolation nmask 72
is formed on the SO substrate. The first isolation mask 72 nay be forned
of a suitable masking material such as photoresist, silicon oxide,

sili con nstbstdmteor 7@ ordwwgatisamepf athel ghsve thhed{fféfentl: sqc@llvgn may
or may not have any conformal topology, i.e. it can be conformal I ch

case its thidinessesisinalbding ar fitst GeorhRonOF %0iff1(ifs@a|th'18k¥§@é§harﬁf‘sae
its thickness is non- uniformal. The first isolation mask I's patterned to
expose second portion of a second thickness (Figure 6A). It is obvious

that the substrate 70 may have a third portion of a third

thickness, and so on. A first isolation mask 72 is formed on the

SOI substrate. The first isolation mask 72 may .be formed of a
suitable masking material such as photoresist, silicon oxide,
* silicon nitride, or combination of‘ the above. The first
isolation mask may or may not have any conformal topology, i.e.

i1t can be conformal in which case its thickness is uniform, or it

can be non-conformal in which case 1its thickness is non-

uniformal. The first isolation mask is patterned to expose

regions 74 where trenches 76 are to be formed in the second

portion of the active layer 16 (Figure 6B).

[00042] The trenches in the second portion of the active 1ayér

results in the formation of silicon islands or silicon mesa
Structures. The etching of trenches in the silicon active layer
may be performed by etching processes such as reactive ion
etching (RIE) where a gas mixture of sulfur hexafluoride (SFq), "

helium (He), and oxygen (0;) is used. Figure 6C shows a cross-

Sectional view of the wafer after the trenches are etched.



regions 74 where trenches 76 are to be forned in the second portion of the
active layer 16 (Figure 6B). [00042] The trenches in the second portion of
the active layer results in the formation of silicon islands or silicon
mesa structures. The etching of trenches in the silicon active |ayer may
be perfornmed by etching processes suchy.as reactive ion etching (RIE) where
a gas m xture of sulfur hexafluoride (SF6),' helium (He), and oxygen (02)
is used. Figure 6C shows a cross- sectional view of the wafer after the
trenches are etched. 21 Therefore, in the first enbodi nent, the first
isolation mask defines the nesa isolation. The first isolation nmask is
then renoved, as shown in Figure 6D, which clearly shows the silicon

i slands or nesa structures. [000431 Next, the second isolation structure is
formed. The second isolation structure can be forned using a shall ow

trench iBiéeefare,(Shh) theocEsssknawbddinddi® , ardhe Thifrée' | Qw5 %gloﬁ f%nask
description of a shallow trench isolation process comonly us ond

i sol at i ondekikes82ths hesat ipoducded. Thenseeopsde isehatign Mk 82 r’gs}ye
fornmed of a suitable masking materia

removed, as shown in Figure GD, which clearly shows the silicon

islands or mesa structures.

[00043]} Next, the second isolation structure is formed. The
second isolation structure can be formed using a shallow trench
isolation (STI) process known in the art. The following is a
description of a shallow trench isolation process commonly used.
A second isolation mask 82 is first prbvided. The second
isolation mask 82 may be formed of a suitable masking material,
such as silicon oxide and silicon nitride. The second isolation
mask 82 is preferably an oxidation resistant material such as a
silicon nitride layer overlying a pad silicon oxide layer. The
silicon nitride on silicon oxide stack may be formed by dry
thermal oxidation to form a layer of pad silicon oxide followed
by chemical vapor deposition of silicon nitride using
dichlorosilane and ammonia as reaction gases. The second
isolation mask 82 may be patterned and etchéd using reactive ion

etching with sulfur hexafloride, helium, and trifluoromethane as



such as silicon oxide and silicon nitride. The second isolation mask 82 is
preferably an oxidation resistant material such as a silicon nitride |ayer
overlying a pad silicon oxide layer. The silicon nitride on silicon oxide
stack may be fornmed by dry thernmal oxidation to forma |ayer of pad
silicon oxide followed by chem cal v r deposition of silicon nitride
using dichlorosilane and ammoni a as r'éacti on gases. The second 1isolation
mask 82 may be patterned and etched using reactive ion etching with sulfur
hexaf |l ori de, helium and trifluoronethane as 22 etching gas. The patterned
second isol ati on mask exposes regions where an isolation structure such as
a shallow trench isolation 86 is to be formed, as shown in Figure 6E

[ 00044) Trenches are etched in the exposed regions in the first portion of

the active layer 16, as shown in Figure 6F. A thermal oxidation nay be
sidewal I s of the trenches 84. The

per f-or med et@h@§h@VgSs | | L n.the : )
trenches 84 aregt en f???%gék%gfﬁeg FFFPPﬂglﬁﬁ}%#lQn!Eu@heaposébiﬁ%?Fdﬁg(ka
The

The silicehere@xhfleiB8YaPofe ited by chem cal vapor deposition
filled silicon oxide may beggﬁ%égﬁﬁﬁl?B?hdéﬁsﬁfﬁéaﬂlgm.tihmabUb@éIéﬁﬁan

86 is to be formed, as shown in Figure ¢E

0 .
[00044] Trenches are etched in the exposed regions in the first

portion of the active layer | 16, as shown in Figure 6F A
therm i i .

mal oxidation may be performed to grow silicon oxide on the
side :

walls of the trenches 84. The trenches 84 are then filled

wit i1li i
h a filling material such as silicon oxide. The silicon

oxid i i '

lde may be depos:_.ted by chemical vapor deposition. The filled
sili .
1illicon oxide may be annealed for densification. The substrate
70 i i

may be planarized by chemical mechanical polishing (CMP) to

ive ¢t - i
g he cross-section as shown in Figure 6G. The remaining

second i i i :
isolation mask 82 is then removed by an appropriate

etchant . i i
t If the second 1solation mask 82 is silicon nitride on

silic i i
on oxide stack,. it may be removed by etching in hot

hos i i
P phorlc acid fOllOW&d by etching in hydrofluoric acid. This
complet i
. 18] es the formatlon of the shal-low trench isolation process.
The X i i | v
esultlng Cross-section is shown in Figure 6H Active

device i
S 88 are then fabricated in the active regions as shown in

Figure ¢71.



70 may be planarized by chem cal nmechanical polishing (CWP) to

give the

cross-section as shown in Figure 6G The remaining second isolation mask
82 is then renoved by an appropriate etchant. If the second isolation nask
82 is silicon nitride on silicon oxide stack, it nmay be renoved by etching
I n hot phosphoric acid followed by egghing I n hydrofluoric acid. This

conpletes the formation of the shallow™trench isolation process.

The

resulting cross-section is shown in Figure 6H Active devices 88 are then
fabricated in the active regions as shown in Figure 61. 23 [000451 In a
second enbodi nent, the shallowtrench isolation process is perforned

first, and then the nesa isolation process. Figure 7 shows a fl

owchart 80

for the second enbodi nent process for fabricating an SO chip with active

| ayers of multiple thicknesses and isolation by two different i

met hods. [ARO sliBstar asec®dd cenpoisinegtat dHRastnd li rent.
| ayer thicknesses, including a first portion 92 of %??ﬁngggicgh

sol ati on

tiv
%ﬁghéggggnd a

second poP¥PePsDAsfrerisuomu fiistknessl then PhaVided onfié&§£35¥%céésiirSt

i solation mask 96 is provided on

Figure 7 shows a flowchart 80 for the second embodiment process

for fabricating an SoI chip with active layers of multiple

thicknesses and isolation by two different isolation methods.

An SOI substrate 90 comprising at least two different active

layer thicknesses, including a first portion 92 of

a first

thickness and a second portion 94 of a second thickness, is

provided in Figure 8A. A first isolation mask 96 is provided on

the substrate 90 and batterned to expose regions 98 in the first
portion of the active layer 16 where shallow trench isolation

Structures 100 are to be formed, as shown in Figure B8B. The

first isolation mask material is preferably a silicon nitride

layer overlying a silicon oxide layer. A shallow trench
isolation process, as previously deséribed, the first embodiment
jts used to isolate active regions in the first portion 92 of the
active layer 16. The shallow trench isolation process is

S - - o ’
chematlcally shown in Figures 8B-8E. Therefore, in the second

embodiment, the first isolation mask 96 defines the shallow

tre .3 ) .
nch -isolation structure. A second isolation mask 102 is then

d .
€posited and patterned to define the silicon islands Oor mesa

st . .
Tuctures 104, as shown in Figure 8F. A silicon etch process



the substrate 90 and patterned to expose regions 98 in the first portion
of the active |layer 16 where shallow trench isolation structures 100 are
to be fornmed, as, shown in Figure 8B. The first isolation nask material is
preferably a silicon nitride |ayer overlying a silicon oxide |layer. A

shal | ow trench isolation process, as fyreviously described, the first
enbodi nent is used to isolate active regions in the first portion 92 of
the active layer 16. The shallow trench isolation process is
schematically shown in Figures 8B-8E. Therefore, in the second enbodinent,
the first isolation mask 96 defines the shallow trench isolation
structure. A second isolation mask 102 is then deposited and patterned to
define the silicon islands or nesa structures 104, as shown in Figure 8F.
A silicon ?CQSQ{}O ess 24 is used to formtrenches to define the silicon

i slands 104 [Sorated by TredFershes:ibn Hyfings Shemwsildchngur=lHEs Thes
second i sal ggi sk 102 is then renmoved (Figure 8H). Active devices are
t hen fabrﬁcsg)tlgggflgﬁgdﬁrge§i) 15058646 13 % t Afr shewbodimeRigunesaai. sol Bd on

may be prqyded ;i plurali of active regions with different
t hi cknesses. Eor 1018 cRoh" fash 102 is then removed (Figure 8H). Active

devices are then fabricated (Figure 81).

[00046] In a third embodiment, mesa isolation may be provided

in a plurality of active regions with different thicknesses. For

example, mgsa isolation may be provided for active regions with

at least two different thicknesses, it is not restricted to

active regions of a single thickness. In this case, the

thicknesses of the active regions isolated by mesa isolation may

range from 5 angstroms to 1000 angstroms.

[00047] While the present invention has been described in an

illustrative manner, it should be understood that the terminology

used is intended to be in a-nature of words of description rather

than of limitation.



exanple, nmesa isolation may be provided for active regions with at |east
two different thicknesses, it is not restricted to active regions of a
single thickness. In this case, the thicknesses of the active regions

i solated by nesa isolation may range from5 angstrons to 1000 angstrons.
[00047] Wile the present invention hags been described in an illustrative
manner, it should be understood that the term nology used is intended to
be in a nature of words of description rather than of limtation. 25

[ 00048] Furthernore, while the present invention has been described in
terms of a preferred and two alternate enbodi ments, it is to be

appreci ated that those skilled in the art wll readily apply these
teachings to other possible variations of the inventions. [00049] The
enbodi nent of the invention in which an exclusive property or privilege is

clained are Qefined as follows. 26 CLAIMS: 1. A sem conductor-on-insul ator
chip conpr i&hdus] Furthermore, while the present invention has been

described in terms of a preferred and two alternate embodiments,
it is to be appreciated that those skilled in the art will

readily apply these teachings to other possible variations of

the inventions.

[00049] The embodiment of the invention in which an exclusive

property or privilege is claimed are defined as follows.



a substrate conprising of a sem conducting |ayer overlying an electrically
insulating layer; a first region in said sem conducting |ayer having a
first thickness in the range of 100 angstronms to 2000 angstrons, said
first region conprises active regions separated by shallow trench
I sol ation regions; and a second regi @ in said sem conducting |ayer having
a second thickness in the range of 5 angstrons to 200 angstrons, said
second region _conprises active regions defined by nmesa isolation. 2. The
seni conduc®®AIMS: i nsul ator chip of claim1, wherein said seniconducting
| ayer conprises silicon. 3. The sem conductor-on-insulator chip of claima1,
wherein said sem conducting |ayer conprises silicon and germanium 4. The
semn conduct.or - oA-semiohdiotsr-ahinsulator chipi sondprisitdger ei n said el ectrically
insulating material conprises silicon oxide. 5. The, ., .
sen conduct or - GhEPIGRIF SPBPTIERE p1 & semicPaiucyng levetperineandesiisaling of a
sem conduchkngidA4edr; overlying an electrically insulating layer; a first
region in sald seniconducting |ayer having a first thickness in the range
of 5 angst ronsa fist 4@ iansgsisemi®ndecting layerdiving gifirst thickmesk frethe aangeoé
reglons de{dOna%%st? ms %%Ola%gslt%tnlls? rs‘éid%?& region comprises active regions separated by

shallow trench isolation regions; and

a second region in said semiconducting layer having a second thickness in the
range of 5 angstroms to 200 angstroms, said second region comprises active regions

defined by mesa isolation.

2. The semiconductor-on-insulator chip of claim 1, wherein said semiconducting

layer comprises silicon.

3. The semiconductor-on-insulator chip of claim 1, wherein said semiconducting

layer comprises silicon and germanium.

4. The semiconductor-on-insulator chip of claim 1, wherein said electrically

insulating material comprises silicon oxide.

5. The semiconductor-on-insulator chip comprising:

a substrate comprising of a semiconducting layer overlying an electrically
insulating layer;

a first region in said semiconducting layer having a first thickness in the range of
5 angstroms to 1000 angstroms, said first region comprises active regions defined by
mesa isolation; and

a second region in said semiconducting layer having a second thickness in the
range of 5 angstroms to 200 angstroms, said second region comprises active regions

defined by mesa isolation.

6. The semiconductor-on-insulator chip of claim 5, wherein said semiconducting

layer comprises silicon.



a second region in said sem conducting |ayer having a second thickness in
the range of 5 angstrons to 200 angstrons, said second region conprises
active regions defined by nesa isolation. 6. The

sem conductor-on-insulator chip of claim5, wherein said sem conducting

| ayer conprises silicon. 27 7. The sem conductor-on-insulator chip of
claimb5, wherein said sem conducting |ayer conprises silicon and
germanium 8. The sem conductor-on-insulator chip of claim5, wherein said
electrically insulating nmaterial conprises silicon oxide. 9. The

sem conducf or - oR-insul ator. chip of claim . rein.sai. ' ting
| ayer conprises iSFPéCSHquqﬂ'oq’ﬁguLaé 'cﬁ%%%dé?%o Ffeﬁ‘i %ilgts %ﬁf@gﬁ:ﬂ%ﬂg claim
1, wher ei NayRicOmpAsdseilivat ahd Egrmdmﬁ,r conpri ses indi um phosphide. 11. The

sem conductor-on-insulator chip of claim1l, wherein said sem conducting
| ayer conprises strained silicon.

8. The semiconductor-on-insulator chip of claim 5, wherein said electrically

insulating material comprises silicon oxide.

9. The semiconductor-on-insulator chip of claim 1, wherein said semiconducting

layer comprises silicon.

10.  The semiconductor-on-insulator chip of claim 1, wherein said semiconducting

layer comprises indium phosphide.

11.  The semiconductor-on-insulator chip of claim 1, wherein said semiconducting

layer comprises strained silicon.



