10

15

20

25

SPECIFICATION

MANUFACTURINC A SEMICONDUCTOR DEVICE WITH ISOLATED

CIRCUIT ELEMENT FORMATION LAYERS OF DIFFERENT THICKNESSES

TECHNICAL FIELD

The present Inventlon relates generally to a methodﬁL'
for manufacturing a semlconductor device where:l.n 1solated
circuit-element fofmafion'layers with diffefént
thicknesses are located-on_an_insulating_layer, and
especially relateé to a method for manufacturing a
semiconductor device.wherein.silicon layers having-
different thicknesses in an SOOI (Silicon—On-InsuIatOr)

structure are isolated.

BACKGROUND ART

-In circuit elements of an SOI structure, in the case
of . forming a bipolar t’_ransis_tbr and a MOSFET, are fbrme_d
on the same insulating substrate, and to form several
MOSFETs having different'thresholds thereon a téchniQue
is used whereby silicon régions having different ' '
thicknesses are formed, as 1s .disclosed in Japanese Patent
Application Laid-open No. 7-106573% (1995).

" Isolation of the elements is accomplished by

selectively oxidizing circuit-element formation layers to
form field oxide films. However, in the case of an SOI

substrate, at edge parts where the field oxide film and
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the circuit-element formation region are in contact with .

each otner, 1mpur1t1 es of the c:.rcu:Lt element format:.on |

part, for example BF2+ J.ons d:Lffuse 1nto the field ox:Ldel_"";_'"

£ilm, whereby the impurity concentrat:.on of the edge part S

becomes lower than that of other reglons removed from the

edge parts. As a result, leak current occurs at the" edge S

parts where the fleld oxide f:x.lm and the c:.rcuit element_--

formation reglon are in contact w:.th each other.

Therefore, it is necessary to remove the f:Leld Oxlde_-,._._ R

films and inject impurities for preventing leakage into .
the edge parts. _ | o

A method for manufac_fﬁring a semiconductor deirice_ in -
which silicon layers having different thi-cknes.ses' are
isolated will be described referring to Fig. 33 to Fig..
3C. '

"In this conv'entzi.qnal'example, in ordexr to isolate the -
circuit elements, the field oxide films are temporar_ily
formed and then theee field oxide films are removed.

In the process c;f Fig. 3A, first, silicon film layers
2 having different thicknesses are formed on a silicon-
oxide layer 1, and a silicon oxide (Si0,) layer 3-is
deposited thereon. | |

Furthermore, a silicon nitride (Si, N,) layer 4 is
deposited_, by means of the LP (Low Pressure) CVD method,_
on the silicon oxide layer 3. Foliowing this, the silicon
nitride layer 4 is masked with a resist and patterried te-

a predetermined form.
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Next, in the process of Flg 3B, the s:.llcon n:.trlde
.Layers 4 are used as a mask and select:.ve wet- omdlzatlon-.
:Ls_performed. By th:.s wet ox:.dlzatlon fleld s:.l:.con

oxide laye;rs' 5a, 5b hav1ng dlfferent thlcknesses ‘are

£ ormed

Next, in the process of F:Lg 3C, by using an etch:mg
liguid (etchant) in which hydrofluoric acid (HF) and water
are mixed to a ratio of 1 to 19, wet etchlng on the f:x.eld
silicon oxide layerxrs 5a, 5b is performed so that boundary
portions between the silicon oxide layer 1 and the s:.l:.con
film layer 2 are exposed. As a resulft_: J.solated cz_rcult'
elements, namely, silicon film layers 2a, 2b, are form_ed_
having different £ilm thlcknesses ' '

However, in the case of etching the field s113_con oxz.de
layers 5a, 5b, the silicon oxide layer 1 that-.was made of
the same material as the field silicon oxide".-layere 5a,.
5b may also be efched.

That is, when the silicon film layers 2a, 2b, each

. of which was part of silicon film layer 2 and comprised

of different thickness, are isolated, the th:.ckness of each
of the field silicon oxide layers 5a, 5b becomes
proportional to the thickness of the silicon film layer
2 for oxidation.

‘ Consequently, in the wet etching process as shown in
Fig. 3C, if the wet etching with an adjusted etching time
for the field silicon oxide layer 5a comprised of a thick

film thickness is performed, even the silicon oxide layer
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1 that exists bellow the field silicon oxide layer 5b

comprised of a thin film thiekhe_Ss is etched, f_orming -

hollows. Those hollows are underetchings that reach down .-

to an underside of the silicon f£ilm layer 2b, and then an
element formed on the silicon film layer 2b becomes

insufficient structure.

DISCLOSURE OF THE INVENTION . _
An object of the present invention is to provide a
method for manufacturing a semiconductor device that has
no holloﬁs of a under layer comprising the approximate same_
material as the field oxide f£ilm, thus increasing the yield
of the semiconductor device and improving :Eeliability.
There is provided a method of manufacturing a .
semiconductor device forxr isoleting circuit-elemexit
formation layers eomp;'cised of different thicknesses on an
insulating layer, comprising the processes of: fofm_in_g
a plurality of ciieuit -_element 'formation_ layers eech of
which is partitioned' by steps and comprised of a different
film thickness on the insulating layer; forming an
antioxidation film on each region according to the
circuit-element formation layer comprised of the different
film thickness; oxidizing the circuit-element formation '
lafyers by using the antioxidation f£ilm as a mask to form
field oxide films comprised of different thicknesses
between the circuit-element formation layers; implanting

ions only into the field oxide films comprised of a thick
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film thickness among the field 0xide films comprised of |

different thicknesses; and etchlng concurrently the field'-f:-l-'l -

oxide films comprlsed of drfferent thlcknesses.

‘Here, a substrate after the ion lmplantat:l.on may be'_____:.__ PR

annealed at a temperature not less than 900°C

The insulating layer may ‘be- s:.licon oxide, t the L

circuit-element formatlon 1ayer may be a s:.ln.con layer,_ -

and the field oxide fJ.lm may be silleon oxide f:.lm

The insulating layer may be formed on a silicon
substrate.

The antioxidation £ilm majr be eilic‘on nlitr'i"de. o

The ion spec:.es for the implanting process may be one
of boron fluoride (BF+2), argon (Ar+), arsenic (As+), and
phosphorus (P+).

The process of etching the field oxide film may be
wet etching with the use of an etching ligquid of a mixture
of hydrofluoric acid (HF) and water. -

The _precess of . forming the plurality of circuit‘---
alement formation layers, each ef which is partitioned b.y
the steps and comprised of the different film thickness
on the insulating layer, may comprise the processes of:
preparing a substrate such that an insulating layer may
be formed 'thereo_n and a silicon layer whose thickness may
be approximately uniform may be formed on the insulating
layexr, and forming the antioxidatidn f£film on -the silicon
layer according to a regien where its film thickness is.

thick; selectively oxidizing the silicon layer according
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. of the thin £ilm thlck'less reglon so that a th:Ln 511:.con_

to a region where its f:le th:x.cknesa may be thin by using

the antloxn.dat:.on film as a mask and ox:.dlzz.ng the surface"."

layer may remain ex:x.stlng, etch:.ng an oxide film formed
by the oxidizing process; and reémoving the antlox::.datlont"'-"'
film. ' '

The antioxidation fiim may be éilicon nitride'f o

The thin oxide f£film may be formed between the s:Ll;Lcon . '

layer and the antioxidation f£ilm. _
The process many include implanting an ion in_te an_ .:

edge part of the circuit—elemen_'t formation layeﬁr that 'are"." |

he_wly exposed by etching after the procesé of etc_hih’g the

field oxide films comprised of different -'thickneeses.
The process many include implantiné ‘an 3'.0-11~ for

adjusting a threshold value of an MOS transistor.

BRIEF DESCRIPTION QF THE DRAWINGS
Fig. 1A to Fig-. 1E are flowcharts showing a method
for manufacturing a eemiconductor device as one embodiment |
according to the present invention. _
¥Fig. 2A to Fig. 2F are additional flowcharts showing
a continuation of the method for manufacturing a
semiconductor device shown in Figs. 1A to 1lE.
Fig. 3A to Fig. 3C are flowcharts showing a _
conventional method for manufacturing a semiconductor

device.
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BEST MODE FOR CARRYING OUT THE INVEI\TION N _
Preferred embodiment of the present :anentlon w:r.l].'_".:

be described in detaJ.l w1th reference to the draw1ngs. |
In this example, a method for manufacturlng a

semiconductor device will be descr:.bed. ‘This method 1s'

featured in that regions of a silicon layer co'mpr'is'ed of -

- different thlc]'nesses in an SOI structure are 1solated

In th:Ls method form:.ng s:Ll:Lcon layers comprlsed of -

different thicknesses to each other will be des_crlbed. '
The following method showé. a case where th:_i.cknesses of th.e
silicon layers. of 145 nm and '10 nm, respectivelf, are
formed. : |
First, an SOX substrate, such as a silicon oxide layer -
1 was formed on a s_ilicon'-single crystal substrate and.a
silicon single crystal layer 2 was formed thereon.. The
SOOI substrate used was a product of Canon Inc. under th_eﬁ.'
trademark name called ELTRAN. -
Using this SOI substrate, silicon layers comprise_d
of different thicknesses .are formed. - |
The process of Fig. 1A is described. A silicon oxide
(§10,) £ilm 11 of a thickness of 20 nm is formed .o'n a silicon
film layer 10 of a thickness of 155 nm using conditions,
for example, of an oxidation temperature of 950C, a
hfdrogen gas flo_w of 5 liters/minute, an oxygen gas flow
of 10 liters/minutes, and an oxidation time of 6 minutes. 3
‘Next, asiliconnitride (Si, N,) layer 12 of a thickness

of 140 nm is deposited on the silicon oxide layer. 11.
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Deposition of this layer is perfomed by means of the LP
(Low Pressure) CVD method 'us'i_'n'g conditions , for example,

of a depos:.tlon tempefature_ '::"'f__760°C . an SlH Cl2 gas flow_'

. of 20 scem, an NH, gas flow of 220 sccm, and a depos:.tlon

time of 140 minutes.

Next, the sillcon nitride layer 12 is formed to a

predetermined pattern by us_;.gg a resist as a mask,_: _fl‘hat--.--

is, the silicon nitride layer 12 is formed so as to remain

~in an area according to a thick part of th_e silicon £ilm .

layer 10. _

Next, the process of Fig. 1B is d.escribed.'
Selectively wet oxidation is performed by using the Silicon
nitride layer 12 as a mask. This wet'etching process is
perfoermed using conditions, for eXemple, of an oxidation
temperature of 1000°C, a hydrogen gas flow of 8
liters/minute, an cxygen gae flow of 4.5 liters/minute,
and an oxidation t:une of 35 mlnutes. |

By the way, the wet ox1dat10n referred to 1s 1ntended
to signify an ox1datlon process u51ng an excessive amount
of hydrogen gas, in contrast to dry ox.idation' that uses
an oxidation process having e scanty ameunt of hydrogen
gas.

By performing wet_oxidat'ion "like this, the silicon
fllm layer 10 in a region that is not masked is oxidized
to form a silicon exide layerxr 13 having a thickness of 90
nm.

Next, the process of Fig. 1C is described. Etching
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is performed by us:Lng an etch:.ng llquld of -a mlxture of'___-'_'_

hydrofluoric acid (HF) and water in a ratx.o of 1 to 19 :Eori_-j__.__,_.

an etching time of 11.8 mlnutes. The s:.l:x.con ox:Lde J.ayer
13 is removed by this etching.. ' | '

Next, the silicon nitride layer 12 and the s111c:on

oxide layer 11 are removed. . In this case, the removal of:'--'. .

the silicon nitride layer 12 and the silicon oxide layer

11 is performed for example, using an etchant of an aqueous o

solution of 90 percent H3PO4 under condltlons of: a

temperature of 160°C, and. a removal time of 90 m:.nutes.

By using a series of the process as described above, the
s:Ll'lcon film layers 2 are formed as reg:n.ons comprlsed of
different thicknesses to each other.

Next, the process o’f Fig. 1D is described. On. each
region comprised of different thickness on the silicon £ilm’
layer 2, a silicon oxide {Si0,) layer 3 is formed. §f_ a_.":" '
thickness of 20 nm under conditions, for examplé;.as ]
follows: an oxidation temperature of 950°C, a hydrogen gés
flow of 5 liters/minute, an oxygen gas flow of 10 .
liters/minute, and an'oxidation _:time of 6 minutes.

Next, a silicon nitride (Si; N;) layer 4 of a thickness
of 140 nm is deposited on the silicon oxide layer 3. The
deposition of this layer is performed by means of the LP
(I:ow Pressure) CVD(Chemical Vapor Deposition) method 4
under conditions, for example, as follows: a deposition .
temperature of 760°C, an SiH,Cl, gas flow of 20 sccm, and

an NH, gas flow of 220 sccm, and a deposition time of 140
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minutes. ’ : : ~

Next, the silicon'nifride 1ayer 4 is formed tgje_f:'

prescribed pattern USlng a’ re51st as a mask. Etchiﬁg

treatment in this process is performed.by'means of plasma S
etching under.condltlons,_for.example, as follows:_ancg4iﬁwﬁr_

‘'gas flow of 36.5 sccm, RF ourpﬁf'pewer'of 150 W, and a2

treatment time of lBO_sec._.eT-

As a result; patterned siiicbh'ﬁitride 1ayéréféfar¢"“

formed on the respective silicon film iayerS'Za,'Zb'of

different thicknesses.

Next, the process of Flg. 1E is described.

Selectlvely wet ox:.datlon is performed by using the s:.l:.con'

nitride layers 4 as amask. This _wet oxidation is performed
uhder'conditions, for example, as follows: an oxidization

temperature of 1000°C, a hydrogen gas flow of 8

liters/minute, an oxygen gas flow of 4.5 1iters/minute}

and an ox1d1zatlon time of 112 minutes.

U81ng a the wet oxidization, a part of the 5111con

film layer 2 in the region where it is not covered with
the mask. is oxidized, and the field silicon oxide layers

-5a, 5b comprised of different thicknesses of 290 nm and

200 nm, respectively, are formed on both sides of a step
A.
i Due to the formation of these field silicon oxide
layers 5a, 5b, the silicon film layer 2 is isoiated into
the silicon film layer 2a comprised of a thick film

thickness and the silicon film layer 2b comprised of a thin

~ 10 -
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£ilm thickness. In this case, since oxygen'can go in by

~a roundabout way into the edge pérts of -the' silicon film 5

layers 2a, 2b and silicon nltrlde 1ayers 4, the edge part' -

form themselves into the shape called "b:.rd beak".
The following descr:.ptlon is for expla:.nlng a process:; B

of removing the field sil:.con ox1de layers 5a 5b.

Next, the process of F:.g. 2A is described. Res:Lst 6

of a thickness of 1300 nm is coated over the ﬁrhole su:c*famef.=
of the substrate including the f:.eld s:.licon ox:.de layers_““f
5a, 5b. Further, the substrate is exposed w1th one side -
region being masked, and only the re51st 6 on the side of '
the field' silicon oxide layer 5a is remdv_ed. ;

| Nexi;., the process of l“i.g. 2B is described. BF+2 ions'
are impla'nted _enly into the f:_i.eld silicon oxide layer 5a
comprised of a thick film thickness by using the _resis_'t_-"'_
6 on the side of the field silicon oxide layer 5b as e'.:r-nas'k..-r.".:' B

In this case, the ion 1mplantation is performed by

using an ion implanter under conditions, for example as
follows: an acceleration energy of 65 keV, and a dose of
7.5X10'" /cm®. For alternative ion species, argon (Ar+),
arsenic (As+), phosphorus (P+), arid the like, may be used.
| Next, after the reeist 6 is removed, an annealing
process is performed. This annealing is performed under
co‘hditions, for example, as follows: a temperature of 950°C,
a nitrogen gas'flow of 15 liters/minute, and an annealing.

time of 20 minutes.

Next, the process of Fig. 2C is described. The field

- 11 -



10

15

20

25

silicon oxide layers 5a., 5b are etched. Th:.s etchlng is___ |
performed under condltl.ons for example, as follows use .
an etching liquid of a m:.xture of hydrofluor:.c ac:.d (HF)
and water in a ratio of 1 to 19 and an etchlng tlme of

11.8 mlnutes. By this process the field oxide fllm layers ce

5a, 5b are etched to expose the boundaries of the silicon

film layer 2 and part of silicon oxide layer 1. By th_e

way, there may be a case where the etching can b_e__perfomed_"

without the annealing treatment.

Next, the silicon nitride laYers 4 on the silicon £ilm

layers 2a, 2b are removed. In this case, the renioval of |

the silicon nitride layers 4 is performed, for ekémple,
using an aqueou's solution of 90 percent H,PO, and conditions
of a temperature of 160°C and a removal time of 90 minutes.
By using a series of the processes as have been described,
the fleld silicon ox:.de layers 5a, 5b comprlsed of
different thicknesses to each other are removed
simultaneously.’ - | | _

Next, the process of element formation will be
explained. _ _

The process of Fig. 2D is described. A £film of resist
3 is patterned so that the rest of the silicon £ilm layers
2a, 2b are covered with the resist 3 on condition that only
tl;e edge parts of the silicon f£ilm layers 2a and 2b are
exposed. '

In this case, the edge part of the silicon layer is

defined as an region where the thickn_ess of the silicon

- 12 -
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"increase the 1mpur1ty concentratlon of the edge parts of_

film layver is thinner than that of the central part.

Besides, the film thickness of the resist 3 is 1300 nm

Next, ion implantation 'is"- pe'rformed in order to

the silicon film layers 2a, 2b. The ion species to be

implantéd preferably is BF2+. In thls case, the ions -a_r_e_

implanted ﬁitl’; an ion implanter under conditions; for

example, as follows: an _acceleration energy of 65 keV, ahd :
a dose of 7.5X10* )_cm’. |
In this occasion, it is essential t_o_remo%re the field
silicon oxide £ilms in order to implant ions uniformly into
the edge parts of the silicon layers. | '
| Next, the’process of Fig. 2E is described. 'After the
resist 3 was removed, ion. are implanted into the silicon
film layers 2a and 2b for adjusting the threshold. - The
ion species to be implanted preferably is B};"z:!-. In th:Ls_"_" '_
case, thé ions are implanted with an ion.i.mt')lanter un_d_er '
cohditidz_ls, for example, as follows: an acceleratior;'.
energy of 35 keV, and a dose _of 3.0X10*? /cm?. .
Next,' as shown in Fig. 2F, gate oﬁcide films 4a and
4b and polysilicon gates 4a and 4b are formed to produce
an MOS trans:.stor. |
Next, the correlatlon between with the ion
i:r‘l'plantat:l.on and the etching rate of the field silicon
oxide layers S5a, 5b is described.
Table 1 shows an etching rate comparison of the case

in that BF2+ ions are implanted into the field silicon oxide

- 13 -
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layers 5a, 5b and the case with no ion implanta'tlion.

Besides, the etching process is performed on condition of '

the etch:.ng liquid of a m:.xture of hydrofluor:.c ac::.d (HF)?

and water in a rat:.o of 1 to 19

Table 1

Correlation'of jion implantation and silicon oxide £ilm

Ton implantation conditions Etching rate of etchant comprising HF
: and water (mixing ratio=1 to 19) K
- Ton implantation 250 Angstroms/minute '

(BF2+ : 7.5X10™ /cm®, 65 keV)
- Annealing processing :

no ion implantation .{ 170 Angstroms/minute

It was found as shown in thJ.s Table 1 that the etch:.ng e

rate is 170 Angstroms/mlnute w1th no ion 1mplantation,.

whereas, the etching rate becomes 250 Angstroms/minute
with ion implantation. That is, the ion mplantat:n.,on is
found to accelerate the progress speed of the etching: In
the case of the annealing process, it is prefei‘:ahle that
the annealing temperat-ure-:i'.s not less than 900°C. If the

annealing temperature is below 900°C, sufficient effect

of the anneal:z.ng is not expected.

By the way, in this example, if the anneallng process
is not conducted, the etching rates becomes larger by a
factor of four or so.

With the intention of using the fact that the etching
rate. can be altered by choosing whether or not the ion'

implantation is applied, as described above, the present

- 14 -




10

~ 15 .

20

Lo
o

process chooses a setting such that the ion implantation'

process is performed to the field silicon oxide layer 5a o
: comprlsed of a thick £ilm th:.ckness whereas no 1on
mplantatlon pro"ess is performed to the fleld s:n.llcon

ox:Lde layer 5b comprlsed of a thin :E:le th:.ckness.

2C, in the fleld s:Ll_:Lcon ox:l.de_l___ayer 5b comprised of a 1_:_11;_;1 )

By this method, in the above -mentloned process of Flg .

film thickness, the rate of progress of the etching is slow . |

whereas in the field silieon oxide 1ayer. Sa comprised. of -

a thick f£ilm thickness into which the ions are implanted,

the rate of progress of etching can be modified to be fast.

Therefore, both of the field silicon oxide layers :"'S\a,' 5b o

can be equally removed concurrently at the point of tJ.me

“when the etching reaches the surface of the Silicon 'oxide_.

film 1.

Consequently, “the present invention can eliJnina'Ee the'

pPhenomenon as shown in the conventional example of F:Lg.

3C, whereln the silicon ox1de layer 1 below the s111con

film layer 2b comprlsed of a thin £ilm thickness is etched.

As described above . according to the present :anentl_on, :

since the ions are implanted only into field oxide films |

comprised of a thick film thickness and the etching rates

of the field oxide films comprised of different thicknesses

afe altered, even in the case where the field oxide films

and their underlying foundation layer are constructed with

the same material, the phenomenon of having the foundation

layer etched can be eliminated, thereby improving the yield

- 15 =~
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CLAIMS:

1. A method of manu;.actur:l.ng a semlconductor dev:.ce
having 1solat3.ng ClI.‘Clllt element fo:r:matlon layers
comprised of dlfferent thlcknesses on an 1nsulat1ng 1ayer,-f_’.--__--.-' ;
comprising the processes of: _ '_ '

forming a plurality of c:chuit-element form'atio_n”
layers each of which is partitioned bj steps and coméris_ed ;
of a~diffe1_:ent film thieknes_s .'o'n said insulating la?ef}

forming an antioxidation £ilm on each region according

to said circuit-element formation layer comprised of said

different film thickness; _
oxidizing said circuit-element formation layers by
using said antioxidation £ilm as a mask to form £ield oxide

films comprised of d:x.fferent thicknesses between sa:.d

- circuit-element formation 1ayers,

implanting ions only into said field oxide f:l.lms |
comprised of a thick £ilm thickness among said field oxide
films comprised of different thicknesses; and .

etching.cdncurrently said field oxide £ilms comprieed

of different thicknesses.

2. A method of manufacturing a semiconductor device
a(;cording to claim 1, wherein said substrate, after said
ion implantation, is annealed at a temperature not less

than 900°C.

- 17 -
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3. A method of manufacturing a semwconductor dev1ce

accordlng to claim 1, whereln said 1nsulat1ng ldver 1s'”'

silicon oxide, said clrcultf“1 ent forma””,wf

51llcon layer and sald fleld.ox1de fllm 1s 3111con'

fllm.-

4. A method of mahufacturing a semiconductor déﬁide 
accordlng to claim 3, wherein sa1d 1nsulat1ng 1ayer 1s

formed on a silicon substrate.

5. A method of manufacturing a semiconductor device
according to claim 1, wherein said antioxidation £ilm is

silicon nitride.

6. A method of manufacturing a semlconductor dev1ce_.
according to claim 1, wherein. said ion specles for sald;?_';L.
1mplant1ng'process is one of boron fluorlde (BF+2) argon

(Ar+) arsenic (As+),-and phosphorus (P+).

7. A method of manufacturing a semiconductor device
according to claimll, wherein tﬁe p£ocess of etching said
field oxide f£ilm is wet etching with the use of an etching
liquid of a mixture of hydrofluoric'acid (HF) and water.
8. A method of manufacturing a semiconductor device
according to claim 1, wherein

said process of forming the plurality of circuit-element

- 18 -
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slnsulatlng layer comprlses the processes of

formation layers each of which is partitioned by the steﬁs_f |

and comprised of said dlfferent film thlckness on sa'

preparlng a substrate such'that an 1nsulat1ng 1ayer;;e

is formed thereon- and a s1llcon 1ayer Whose thlckness is}e

approx:unately un:.form .'LS formed on sa1d 1nsu1at1ng layer |

and forming said.antlox1dation £film on said 51llcon 1ayer i

according to a reglon.where its film.thlckness is thlck- o.

selectively oxidizing said silicon layer.accoxdlng';3

to a region where its film thickness is .thin_:_bi( using sa;’.d |
ahtioxidation f£ilm as a mask and oxidi'zirig th.e surface of -
said thin £ilm thickness region so that a thin sili;:On_layer _
remains existing; | o

etching an oxide fiim formed by said oxidizing .
process; and |

removing said antioxidation film.

9. A method of manufacturlng a semiconductor dev1ce
accordlng to claim 8, wherein said antioxidation f£ilm is

silicon nitride.

10. A method of manufacturing a semiconductor device
according to claim 9, further comprising the process of
foiming a thin oxide film between said silicon layer and

said antioxidation film.

11. A method of manufacturing a semiconductor device

- 19 -
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) of the c:.rcult element format-

according to either of claim 1 or .c.'_laim ;8,I further

comprising: B I R

the process of :unplanti'

'exposed by sa::.d etch:Lng after'the process of etchJ.ng sa:.d

f:.eld ox:Lde fJ.lms comprlsed of dlfferent +hlcknesses.

12. A method of manufactur:l.n':' ' a' sem:l.conductor dev:!.ce

_-accord:l.ng to cla:Lm 11 compr:.sing the process of 1mp1ant:.ng

an ion for adjustlng a threshold value of an MOS transistor.

R )

- 20 -



