/ RODUCI NG METHOD - OF SEM CONDUCTOR DEVI CE BACKGROUND OF THE | NVENTI ON 1.
FI‘EL_D OF THE INVENTION 5 This invention is related to a method of pr oduci ng
sem ¢onduct or devices and, nore particularly, to a preferable nethod of
production to form MOSLSI on an SIMOX substrate. 10 2. DESCRI PTI ON
OF THE RELATED ART In general, a sem condudtor substrate having a top
single-crystal silicon layer, where device elements are formed, and a
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anneal processing (1,100 - 1,200 °C) is practiced to cause Si and O to react, so that a

buried oxide layer is formed in the silicon substrate. The thus method has been notable as

it has been favorable to form the thin active silicon layer for large-scale integration lately.

The SIMOX substrate has, right after the oxygen ion implantation, there are both

25  of compound Si-O with an unstable combining state besides chemical stable SiO2 in the

SIMOX substrate right after the oxygen ion implantation, so that it has been said that a

heat treatment at high temperatures, which is generally called as an anneal processing,

after the ion implantation is required in order to form a dielectric layer having an abrupt

- . interface. The above processing has a different way by ion implantation conditions, but in

30  general, has the way in which the heat treatment is processed under an atmosphere
containing therein 0.5 - 1.0% O2 added to Ar gas as an inert gas in 1,100 - 1,200 °C for

several hours. _ -

- It is known that, in the thus SIMOX substrate, structure and quality of the buried -

oxide layer formed under the top silicon layer by implanting the oxygen ions into the

35  single-crystal silicon substrate depend on an ion implanting quantity (dose of ions), so

- that the dose of oxygen ions as 1017 - 1018/cm? is required in order to form the buried

oxide layer having the abrupt interface. But, there is disadvantages of producing crystal
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: thinned down 80 - 90nm and parasitic capacitance between the drain and the substrate
silicon in an nMOS and between the drain and source and the substrate in a pMOS is
larger, with the result that there has been a weak point as an operation speed of inverter is
decreased. ' ) o ' o
30 Second, when the thickness of the buried oxide layer is adjusted to be increased
by increasing the dose of ions in order to attain smaller parasitic capacitance in producing
of the SIMOX substrate, heat resistance in a direction of the thickness of the buried oxide
~ layer is increased and the temperature of the device goes up, with the result that there has
been weak points that riééa’tive electrical resistance property of drain electric current is
35  serious and that saturated drain electric current is more and more decreased. Furthermore, .
when the thickness of the buried oxide layer is defined as for example 450nm, there has
been a weak point that a short-channel effect of MOSFET is serious (see IEEE 1991
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. Tt is preferable that the thickness of the buried oxide layer is thickened in view of
the operation speed of the inverter but is thinned in view of heat resistance, or a decrease
of the drain electric current and a suppression of a short-channel effect of MOSFET. As

30 the method of producing MOS semiconductor devices meeting the _above-meﬁtioned
antithetic condition, the present invention is intended to form the MOS devices on
thickened part of the buried oxide layer by means of the high-temperature oxidation

* treatment after forming mask-pattern corresponding to each source and drain of the
devices on the SIMOX substrate. Therefore, conventional disadvantages which are the

35  decrease of the operation speed resulted from the parasitic dapacitanc_e and the decrease of
the drain electric current by the negative electrical resistance will can be suppressed. And.

" in further design of the present invention, since a buried oxide layer is possessed of




= in further design of the present invention, since a buried oxide layer is
possessed of 4 different breakdown electric fields in response to
devi ces having different breakdown vol tages and corresponding to the
mask-pattern on the SIMOX substrate in order to be able to formall of
pl ural devices having different breakdown #oltages on the sane substrate,
mnjaturization of the device and a great decrease of the device cost wll
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e layer

a buried oxi by a high-tenperature oxidation treatment 35 of the
SI MOX substrate anHig his pichematie erossragctianalview ebMQSERE:h of the buried
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substrate af el nbQ &F the buried oxide layer in the case of an oxidation of about 180-nm-thick top
single-crystal silicon layer in the high-temperature oxidation prbcess;
Fig. 7 is a cormrelative chart of the oxidation temperature and the increased
thickness of the buried oxide layer in the case of defining the oxidation time period as -
25 . four hours and an O2 concentration of 70% in the high-temperature oxidation process; and
Fig.' 8 is a correlative chart of the increased thickness of the buried oxide layer to - '

the oxygen partial pressure in the high-temperature oxidation process.

' DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)
o : |
The present invention attains the objects by recognizing two phenomena of which
are, on condition that a bu_ried oxide layer is preparedly formed in a SIMOX substrate
therein through an anneal processing after an oxygen ion implantation, one phenomenon
_ of a thickness increase of a buried oxide layer by a high-temperature oxidation treatment
- 35  of the SIMOX substrate and the other phenomenon of a non-growth of the buried oxide
' - layer by the high-temperature oxidation treatment of the SIMOX substrate after forming
. preparedly an dxidatidn shield mask on a top silicon layer of the SIMOX substrate. On
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= preparedly an oxidation shield mask on a top silicon |layer of the SIMOX
substrate. On 5 condition that, in the SI MOX substrate, a thickness of
the top silicon layer is 320 nmand a thickness of the buried oxide |ayer
is 89 nm when such a SIMOX substrate is practiced in an oxidation
treat.nent for four hours in an oxygen atnosbhere at a flowrate of 70 %
[err] in an inert gas.- at 1350 [err], the phenonenon in which the thickness
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- 25 ' under the condition which the oxidation treatment is practiced at 1350 °C and the
thickness of the top oxide film is defined as about 400 nm in accordance with the present
invention. Therefore, the temperature condition is required at least over 1150 °C in order
to obtain the effect on the thickness increase of the buried oxide layer, and the such
temperature is the same as the anneal processing temperature. Incidentally, an upper limit
30 temperature should be under the temperature which is 1415 °C as a melting point of
silicon. . ' ' :

| As it can be '(,';q'péidered that the high oxygen concentration in the oxygen

- . atmosphere exercises baswally an influence on the thickness increase of the buried oxide
layer reaction, surveyﬁig experimentally hqvii the increased thickness of the buried oxide

35 . layer according as an oxygen partial pressure is changed on the premise that the oxidation
- treatment is carried out for four hours at the'temperature condition of 1350 °C after the
anneal processih_g, a property line-chart as shown Fig. 8 can be obtained. According to the



« layer reaction, surveying experinmentally how the increased thickness of the
buri ed oxide 35 |layer according as an oxygen partial pressure is changed
on the prem se that the oxidation treatnment is carried out for four hours
at the tenperature condition of 1350 [err] after the anneal processing, a
property line-chart as shown Fig. 8 can be 6obt ai ned. According to the 6
figure, there can be read as the effect on the thickness increase is
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: 25 mask is preparedly formed to meet the specified region of the semiconductor devices

whereunder the top silicon layer in the SIMOX substrate is formed, and the buried oxide
layer corresponding with other regions except the regions covered with the oxygen shield
mask growth by practicing the high-temperature oxidation treatment to- the SIMOX
substrate over 1150.°C in oxygen atmosphere. And a source or a drain is formed on the
30 topsilicon layer whereunder the buried oxide layer has grown partly. _
When the semiconductor device formed on the substrate is designed as nMOS,
the drain region or the drain'region and the source region are formed in other regions
- except the specified regions shielded by the afore-mentioned mask, and when the
semiconductor device: is designed as pMOS, both of the drain and the source may be
35 formed in the top snhcon layer correspondmg to other regions except the specified regions
shielded by the mask.
In this case, the temperature of the high-temperature oxidation treatment may be




- Waen the sem conductor device formed on the substrate is designed as nM35,
the drain region or the drain region and the source region are forned.in

ot her regi ons except the specified regions shielded by the afore-nentioned
mask, and when the sem conductor device is designed as pMOS, both of the
drain and the source may be 35 fornmed in tthe top silicon |ayer
corresponding to other regions except the specified regions shielded by the
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t hi ckness of thedew-voltage device can be solved by releasing heat by means of avail of the thin buned
25  oxide layer formed in the SIMOX substrate by the oxygen ion implantation. A difference
of the breakdown voltage can be distinguished by the applied voltage, but it may be
generally distinguished in a criterion of 5V. As matter of course, the thickness of the
buried oxide layer can be controlled in plural steps with the required breakdown voltage,
and by practicing plural treatments of the growth of the buried oxide layer, the thickness
30  of the buried oxide layer can be .éontrolled in response to each breakdown voltage sorted
beyond the limit of the two breakdown voltages by the high-temperature oxidation.

As above stated, after the thickness of the buried oxide layer is controlled in
response to the devices ha_-_ving_ different b_reakdown voltages by the high-temperature
oxidation, the oxidation ghield mask is formed in advance to correspond to the buried

35 - oxide !ayer where the s‘pggi'ﬁed regions of the low-voltage devices are formed thereon, and -
after the growth of the buried oxide layer is partly practiced on the buried ox_ide layer
region except the above-shield mask regions by practicing the high-temperature oxidation




- buried, oxide |layer can be controlled in plural steps with the required
breakdown vol tage, and by practicing plural treatnments of the growth of the
buried oxide |ayer, the thickness 30 of the buried oxide |ayer can be
controlled in response to each breakdown vol tage sorted beyond the linit of
the two breakdown voltages by the high-tenBerature oxidation. As above
stated, after the t hi.ckness of the buried oxide layer is controlled in
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substrate, tmaskrpaterpds farmedion the top-silienn layer toghield thecisgions gemresponding do the
the regiggs W—ngénébvﬁ&stﬁ’mh hfie high-temperature oxidation by the mask and the buried
oxide layer having the different thicknesses corresponding to each device is formed by the
high-temperature oxidation. Since plural devices having the different breakdown voltages
are formed-on the thus buried oxide layer, the oxygen ion implantation producing
apprehensively dislocation in the single-crystal silicon layer is not practiced, but the
30  mixed integration of the devices having different breakdown voltage can be carried out on
' one substrate of the same SIMOX substrate. : '
The mixed mtegratlon type semiconductor devwe improved in the disadvantages
about the parasitic capecltance_or the elect_ncal resistance can be produced by controlling
the thicknesses of the buried oxide layer corresponding to each specified region in
35 respective devices after controlling the thicknesses of the buried oxide layer
~ corresponding to each device. _ _ _

. The- concrete embddim_e_nts of the producing method for the semiconductor



. 25 lowvoltage devices fromthe high-tenperature oxidation by the mask and
the buried oxide layer having the different thicknesses corresponding to

- each device is fornmed by the high-tenperature oxidation. Since plural

devi ces having the different breakdown voltages are forned on the thus
buri ed oxi de [ayer, the oxygen ion inplant&tion produci ng apprehensively
dlslocatlon in the single-crystal silicon |ayer is not practiced, but the
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25  thickness in producing the SIMOX substrate.

In a process shown in the lef_t side of Fig. 1, a mask-pattern 3 is formed on the top
of the SIMOX substrate 3 (process (1)). The mask-pattern 3 works in order to practice the
local growth of the buried oxide l_ayef 2 corresponding to the regions of the source S and
the drain D as the specified regions to decrease the parasitic capacitance and to mask the

30 top silicon layer except the S and D from the oxidation. The mask-pattern 3 may be
formed with the general ']Sattem forming method by thermal oxide oxidation below 1100 °

C.
- The local growth of the buried oxide layer 2 correspondmg to the specified
electrode SandDis practwed by the high-temperature oxidation of the substrate 1 with
35  the above-formed mas_k-_pa_ttem 3. This means that the substrate 1 is processed to remain
in a heat furnace under the oxidation atmosphere containing residual Ar gas having O2
concentration 70% and to practice the oxidation treatment in the state of heating up at



«.the pMOS used in an inverter, the thickness of the buried oxide |ayer
corresponding to a source S and a drain Dis selectively increased in the
PMOS in the enmbodiment of Fig. | to remain the part of the buried oxide

| ayer positioned right under a gate Gin the 25 thickness in producing the
SI MOX substrate. In a process shown in thd0left side of Fig. 1, a
mask-pattern 3 is formed on the top of the SI MOX substrate 3 (process (D).
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this case, t¢MOS + LSI having an SOI structure and propagation-delay time. And Fig. 3 shows a
result in the case of the applied voltage 2.5V, the thickness 10 nm of the gate oxide film,
25  the gate length 2.5 um. The propagation-delay time in CMOS + LSI has been 22ps in the
thickness 450nm of the buried oxide layer and has increased 30ps in the thickness 90nm
of the buried oxide layer and the performance has been inferior. However, in CMOS -
LSI according to the first embodiment in which the thickness of the buried oxide layer
_ corresponding to the source S , the drain D shown in Fig. 1 is defined as 110nm, the
30 propagation-delay time is shortened to 26ps. This means that the propagation-delay time
can be improved by the decrease of the parasitic capacitance of the source and the drain.

- Fig. 4 shows a correlativeness of a drain voltage and a drain electric current in the
case of changing the gate voltage VGs to 3V, 2V and 1V. In the ﬁgure,'" the reference
symbol A means when the thickness of the buried oxide layer right under the MOS device

35 is uniformly defined as t=110nm, the reference symbol B means when, in the MOS device
formed by the first embodiment, the thickness of the buried oxide layer right under the
source and drain is defined as t=110nm and the thickness of the buried oxide tayer right




top silicon layer corresponding to the regions renmoving fromthe mask 3 is
primarily 20 oxidized, so that the irregularity of the surface of the
substrate after the oxide filmis renoved in the |later process (3) can be
fewer. Fig. 3 shows a correlativeness of the thickness of the buried oxide
| ayer of CMOS LS| having an SO structurdland propagation-delay tinme. And
Fig. 3 shows a result in the case of the applied voltage 2.5V, the
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parasitic capaci as the di sadvantages in the source or drain in the
MOS devices is dedndhethus substratengs the starting point substate it isidesigrieddhat the growth
embodi ment . JieHd burled 0x3dd et 9%@#& T4 &d'Bxi £ H&%@h o hO
be able to fqrm duevi cos,ﬁ%g?ng di f, erdg}l@&, re?ggglm v.olla?ggsﬁgﬁ t Ne ,gggeo
substrate i MIEH-XOUAGS devicsn B Tpqpiring the thigk dielectric separation film by dividing the

25  region to form the high-voltage devices from the region to form low-voltage devices.

) In a process of the lef! side of Fig. 2, a first mask-pattern 5 is formed on the
SIMOX substrate 1 to prevent the top silicon region except the region to form high-
voltage devices from oxidizing (process (1)). The mask may be formed with a general
thermal oxide film. _ 3 _

30 The buried oxide layer 2 corresponding to only the region to form high-voltage
~devices is partly grown by pré,cticing the high temperature oxidation of the substrate 1
having the mask-pattern 5. This means that the substrate 1 is processed to remain in the

heat furnace under the oxidation atmosphere containing therein residual Ar gas having

~ concentration O2 70% and to practice the oxidation treatment in the state of heating up at

35 1350 °C for four hours (process (2)). Therefore, an area 6 is formed by practicing the
" thickness increase in the part of the buried oxide layer 2 corresponding to the region
where the high-voltage devicés are formed region where the mask-pattern 5 does not




« starting point substrate 1 in the above enbodi nent as well as the
enbodinment in Fig. 1 is processed through the anneal processing by neans of
t he. heat treatnment at 1350 [err] for four hours under an atnosphere
containing therein Ar gas + 0.5% [err] after the oxygen ion 20

i mpl.antation is carried out under the condi% i ons of accel eration vol tage
180, keV, dose of ions-4 x [err]. In the thus substrate as the starting
point substrgfi@d it is designed that the gromh of the buried oxide | ayer
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t he mask- pato&?rggh ?onalmplantatlon One is applied to high-voltage devices and the other is applied

25  to low-voltage devices. The thickness of the buried oxide layer of the SIMOX substrate to

form the high-voltage devices is defined as 450nm and the thickness of the buried oxide

layer of the SIMOX substrate to form the low-voltage devices is defined as 90nm.

However, by applying the producing method for MOS - LSI according to the present

invention based on the SIMOX substrate having the thickness 90nm of the buried oxide

30 layer, the thickness of the partial buried oxide layer can be increased to 400nm and both

of the high-voltage devices and the low-vol_tage devices can be formed together on one
substrate formed by the oxygén ion implantation method.

Incidentally, the_ré is other non-shown design to be able to eliminate

simultaneously the disadvantages causing, in particular, the parasitic capacitance or the

- 35 negative electrical resistance in each source and drain of the low-voltage devices by the

way in which the substrate is processed through the processes shown in Fig 1 after

controlling the thicknesses of the buried oxide layer corresponding to each region to form




. renoved fromthe substrate and, in a further process, after formng a
second mask-pattern 15 7 on the top of the SI MOX substrate 1, the
substrate is processed through the | ow tenperature oxidation bel ow 1150
[err], the thickness of the top silicon |layer is adjusted to requiring
thickness and an area 8 is formed. At thel nd, the high-voltage devices are
formed on the area 6 .and the | owvoltage deV|ces are formed on the area 8.
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i s -appli&d tthe thugidesigh isegeilyiachievsd. and the other is applied 25 to

| ow- vol t age devi ces. The thickness of the buried oxide |ayer of the SIMOX
substrate to formthe high-voltage devices is defined as 450nm and t he

t hi ckness of the buried oxide |ayer of the SIMOX substrate to formthe

| ow- vol t age devices is defined as 90nm However, by applying the producing
nmet hod for MOS . LSI according to the present_inventlon based on the SI MOX
substrate having the thickness 90nm of the buried oxide 30 |[|ayer, the

t hi ckness of the partial buried oxide |ayer can be increased to 400nm and
both of the high-voltage devices and the | owvoltage devices can be forned:
toget her on one substrate forned by the oxygen ion inplantation nethod.

I ncidentally, there is other non-shown design to be able to eliminate

si mul t aneously the di sadvantages causing, in particular, the parasitic
capacitance or the 35 negative electrical resistance in each source and
drain of the | owvoltage devices by the way i'n which the substrate is
processed through the processes shown in Fig. 1 after controlling the

t hi cknesses of the buried oxide |ayer corresponding to each region to form
13 devices having different breakdown voltages in the produci ng net hod
shown in Fig. 2. Wen the substrate having in the thickness of the buried
oxi de layer controlled by nmeans of t’he high-tenperature oxidation treatnent
as shown in Fig. 2 is defined as the starting point substrate and next the
process treatnments as shown in Fig. 1 are carried out therein, 5 the thus
design is easily achieved. 14 WHAT IS CLAIMED | S: '



© 1. .A nmet hod of producing sem conductor devices to formthe sem conductor
device on a SIMOX substrate designed to forma buried oxide |ayer by
practicing an anneal 5 processing under an inert gas atnosphere at high
tenperature after inplanting oxygen ions into a single-crystal silicon
substrate and to forma single-crystal sill%on layer (a taop_silicon |ayer)
dielectrically separated fromthe substrate silicon, conprising the steps

p

of: forming in advance an oxi dati (Wmﬁ-' rmh; orrespo '
regions of one or plural sem conductor gée%ces grlrg;éd on thumnguﬂmnumnﬁm
| ayer of the SIMOX 10 substrate; growing partly the buried oxide Y afers *
correspondi nm.hr 0 OAhREtho@ of Wuﬁﬁ%@?ﬁidoﬁ?udtﬁ%ﬂdﬁb?s S0 forhOehe stidoRBudiBredevivs
processi ng a_hi gh- eraf ure, oxi i re under _an oxygen

at mosphere ofR2 gﬂ\%ég) f‘g’#‘ tedes 8‘%?13@'?‘?&@‘,’"%8"‘#83%65 yap@éﬁ‘f"ﬁ% aganpeal
drain in § heptoogssing urdonan agdigaoatnidspherbathigh exinpaaturedficr maplebting oxyged ions
oxi de 'ayer-w%o a singltéhc?%moﬂli&in Rlsfbte! 1 &F PR Flig’rc faY'sﬁ?c%nm&r g&ngﬂa

to daimi1l, erelrn g sem conductor devices_ are n as a n

wherein the Seen fayeq dielegtucally saparated from the sybsteatejsilicon, comprising thesteps of:
defined as 20 thefdininglin atlvance an“oxiBitiuackhdld RiaBK 6al coreSNd i@ \pu6ified regions
devi ces accorgl ng to,Claim.l rejn.the seni conduct or,,.devj ces Ar.e b&ed
e ovee, ROl aF Bt wbicnigfir leRicer Toed. S Pist fa-ailivhy 2555 of 1,
except tHe spubsiriteed 25 regions shielded by the mask is defined as both of
the drain and the . : | '

g‘*"‘i 3 b Baﬁ‘g the buftod B30 laytr BRAHGAIE BTG 29614AL Slocpt the

devices to formth onduct or devi ces on, dto
forma buri efFEANSS Y 1y msk by iRoGsssing a higtelempsraserecxidaion ftrarment undes; ¢
gas at nospheagoygehiathospheiasvei U160 €6 thel substauté;iand 30 oxygen ions into a
single-crystal siljcon substrate apnd t.0 tgoiom arsi ngl e-cr st'@l si‘H]corg t er
dielectrically sep N2 FPYET Oha ABIN T ERFHEELRYCL 15 M‘“ part p gé’
of : formhg buriabexddelayem oxi dation shield nmask on the surface
corresponding to the region to form| ow voltage devices of the plural

sem conductor devices forned in the top silicon layer of the SIMOX
substrate; 3% A methed gfipredueing sqrpicopductardexigeyageording tatlaim s espondi ng
to regions except iwhercitieeanicohimtoledtvives hitadefined aby nMOS;e@di Ny

hi gh-tenperature oxidati gn treatment under, an oxygden nosphere over.1l, 150
lerr] Torthe subsy MR B bR Ront \oion Blk SOR G o7 8 Higsk. Y Sepifed g,
| ayer on2@ hethendraik. r egi ons of the buried oxide |ayer, ‘and forming all of
devi ces having different breakdown voltages together on the sane

3. A method of producing semiconductor devices according to Claim 1,
wherein the semiconductor devices are defined as a pMOS; and
wherein the top silicon layer corresponding to regions except the specified
25  regions shielded by the mask is defined as both of the drain and the source.

4, A method of producing semiconductor devices to form the semiconductor
_ devices on a SIMOX substrate designed to form a buried oxide layer by practicing an
anneal processing under an inert gas atmosphere at high temperature after implanting
30  oxygen ions into a single-crystal silicon substrate and to form a single-crystal silicon layer
dielectrically separated from the substrate silicon, comprising the steps of: | |
forming in advance an oxidation shield mask on the surface corresponding to the
region to form low-voltage devices of the plural semiconductor devices formed in the top
silicon layer of the SIMOX substrate; -
35 growing partly the buried oxide layer corresponding to regions except the regions
shielded by the mask by processing high-temperature oxidation treatment under an oxygen
atmosphere over 1,150 °C to the substrate; '



» substyate by formng | ow voltage devices on the thin filmregions of the

buried oxide layer. 5 5. A net hod of produci ng sem conductor devices
according to Caim4, wherein the oxidation shield mask i. sl

advance on the surface regions correspondi§g to specified mmmm"'""wmll
| ow-vol t age devices on the buried oxide |ayer corresponding”totHe

| ow- vol t age devices after controlling thickness of the buried oxide 10

| ayer in responsefdrmihghigtieroltage dévivesran thieftop siticon tayern&m thethickl regipos obghet he

hi gh terrperg‘gﬁl 5*5535*99 wherein the thickness growth is partly carried
out in the OXI ¥er corresponding to regions except the regions

shi el ded by the rrﬁmmg/albp devicesrhavingdiffsrent breakdowm velfaggetogathehen the Bms o
1,150 [err] g iy gﬁﬁ%ysl’ﬁﬁﬁi %\%‘voftﬂge A?Jwes on the thi{ Aifrf n é(;gléﬁs Jftisburiedsoideciayst! 2
I'n p Sil ayer.

drain is_forne upper the fferent thlckness part
~of the buri ed oxi de | ayer. 6. A nmet hod of produci ng sem conduct or
devi ces, sapd net IAQﬂeﬂhﬁdBﬁpﬁidb&ihg@émﬁiohﬁuc&érM&BWﬁgt&éﬁlm{h ref erence

to Figs. 3-8 and Fi e o)
seni conduct or devi %'gref'b%ﬁx‘gé) g“ﬂ@ %%pgr}xﬁﬁ% 'g'ngwgﬁ quage r%ﬁons
A seni conducémespdading do specified mgionsrofcthailow-voltage devigssi an thg burigdsride lager
A plurality y ) %Pﬁ* ﬁﬂ‘h@% A Bédeon
10 the sang&gﬁ%gﬁalﬁggggﬁ% “é\glgl# & ur a ESIHT Ignﬂlﬂ? ent Dbrea ligfﬁ
vol taged0 1layer in resmmmeTtos thei deviges: haying @'%thﬁl@ﬁwlaw Kagss dhe: highy
herein wi t hidnplepitiRCoxiddtion; 9- 5 of the acconpanying draw ngs.
wherein the thickness growth is partly carried out in the buried oxide layer
corresponding to regions except the regions shielded by the mask by oxidation treatment
under an oxygen atmosphere over 1,150 °C to the substrate; and
15 wherein at least a source or a drain is formed in the top silicon layer upper the
different thickness part of the buried oxide layer. '

6. A method of produéing semiconductor devices, said method being substantially

‘as herein described with reference to Figs. 3-8 and Fig. 1 or 2 of the accompanying
drawings.
5 7. A semiconductor device formed by the method of any one of claims 1-6.
8. A semiconductor device as claimed in claim 7 and comprising a MOSFET.
9. A plurality of semiconductor devices as claimed in claim 8 being formed on

10  the same substrate and having a plurality of different breakdown voltages.

10. A MOSFET semiconductor device substantially as described herein with
reference to Fig. 5 of the accompanying drawings.



