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SPECIFICATION 

Jv'.ANUFACTURING A SEMICONDUCTOR DEVICE" WITH ISOLATED 
· ... ··· .. :·. . . ~. . 

CIRCUIT-ELEMENT FORMATION LAYERS OF DIFFERENT THICKNESSES : . 

1I'ECHNICAL FIELD 

The pres·ent invention relates generally to a method 

for manufacturing a semiconductor device wherei·n isolated 

circuit-element formation layers with different 

10 thicknesses are located-an an ins1:1lating layer, and 

especially relates to a method for manufacturing a 

s~miconductor device wherein silicon layers having 

different thicknesses in an SOI (Silicon-On-Insulator) 

structure are isolated. 

:i5 

BACKGROUND ART 

In circuit elements of an SOI structure, in the case 

of .forming a bipolar transistor and a MOSFET, are formed 

on ·the same insulating substrate, and to form several 

20 MOSFETs having different thr~sholds thereon a technique 

is used whereby silicon regions having different 

thicknesses are formed, as is disclosed i~ Japanese Patent 

Applicati~n Laid-open No. 7-106579 (1995). 

Isolation of the elements is accomplished by 

25 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-elem~nt formation region are in ,contact with . 

each other, impurities of the circuit element forrnatio_n 

part, for example, BF2+ ions. diffuse into the field oxide · ·· 
·. ·. : .. : :· ·' .. . . 

film, whereby the impurity concentration of the edge ·pB;rt 
·... .. . ..... 

5 becomes lower than that of other regi.ons ·removed from· the· 

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

parts where ~the field oxide .film and the circuit-elem~l).t · 

formation region are in contact with each other. 

Therefore, it is necessary to remove the .field oxide 

10 films and inject impurities for preventing leakage into 

the edge parts. 

A method for manufacturing a semiconductor dev-?--ce in 

which silicon layers having different thicknesses are 

isolated will be described ref~rring to Fig. 3A to Fig. 

15 3C. 

· In this convent=!-<?nal example, in order to isolate the 

circuit elements, the field oxide fil.ms are temporarily 

formed and then these field oxide films are removed. · 

In the process of Fig. 3A, first, sil.icon film layers 

20 2 having different tnicknesses are formed on· a silicon 

oxide layer l, and a silicon oxide (5102 ) layer 3 is 

deposited thereon. 

: ~·- ·. 

Furthermore, a silicon nitride (Si3 N4 ) layer 4 is 

deposited_, by m~ans of the LP {Low Pressure) CVD method, 

25 on the silicon oxide layer 3. Following this, the silicon 

nitride layer 4 is masked with a resist and patterned to· 

a predetermined form. 
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Next, in the process of Fig. 3B, the sil~con nitride 

layers 4. are used as a mask ·and ·~e1ect.i.ve wet;;:dJC:i:dization 

is performed. Bv this wet-oi:i..dization~-fie1d's:i..licon · - . ., . . . . '· .· . . .' 

oxide layers Sa, Sb having different.thicknesses are 

5 formed. . ~ :.-. 

. . . . : 

Next, in the process of Fig. 3C I by using an etchilig 

liquid (etchant} in whiqh hydrofluoi;;ic acid (HF) and ~c:i-t~r 
. :· ·.:· 

are mixed to a ratio of 1 to 19 , wet etching o~ ·the f ie1d 

silicon oxide layers Sa, Sb i.s performed, so th:~~ bounda:fY 

10 portions between the silicon oxide layer 1 and the silicon 

£i1m l.ayer 2 are exposed. As a result, isolated circi1it 

elements, namely, silicon film layers 2a, 2b, are fo:rmed 

having different film thicknesses. 

However, in the case of etching the field silicon orlde 

15 larers Sa, 5b, the silicon oxide layer 1 that .was made of 

the same material as the field silicon oxide .I.ayers Sa.,·­

Sb may also be etched. 

That is, when the silicon fi~m 1ayers 2a, 2b, each 

of which was part of silicon film layer 2 and comprised 

20 of different th.ickness, are isolated, the thickness of each 

of the· field silicon oxide layers Sa, Sb becomes 

proportional to the thickness of the silicon film layer 

2 for oxidation. 

Consequently, in the wet etching process as shown in 

25 Fig. 3C. if the wet etching with an adjusted etching time 

for the field silicon oxide layer Sa comprised of a thick 

film thickness i.s performed, even the silicon oxide layer 
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1 that exists bellow the field silicon oxiqe layer Sb 

comprised of a thin film thickness is etched, forming 

hollows. Those hollows are underetchings that reach down 

to an underside of the silicon film layer 2b, and ·then an 

5 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 

10 method for manufacturing a semiconductor dev:i.ce that has 

no hollows of a under layer comprising the approximate same 

material as the field oxide film, thus increasing the yield 

of the semiconductor device and improving reliability. 

There is provided a method of manufacturing a 
15 semiconductor device for isolating circuit-element 

formation layers com,;p;[-ised of_ different thicknesses on an 

insulating layer, comprising the processes of: forming 

a plural~ty of circuit~element formation layers each of 

which is partitioned by ~teps and comprised of a different 

20 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 ~ircuit-element formation .. 
layers by using the antioxidation film as a mask to form 

25 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 oxide films comprised of 

different thicknesses; and etching concurrently the field·•.··. · 
. . . ' . . 

. . . . 

oxide films comprised of different thicknesses. . · ... ~ ·:: ·.·: . 

. Here, a substrate after th,e ion implantation- may be ·· 
5 annealed at a temperature not less than 900°C. 

The in-sulating layer may ··be· silicon oxide. the 

circuit-element format1on laye~ may be a silicon layer. 

and the field oxide.film may be silicon oxide film. 

The insulating layer may be formed on a silicon 

10 substrate. 

The antioxidation film may be silicon_ nitride. 

The ion species for the implanting process may be one 

of boron fluoride (BF+2), argon {Ar+). arsenic (As+), and 

phosphorus (P+). 

15 The process of etching the field oxide film may be 

wet etching with the use of an etching liquid of a mixture·.· 

of hydrofluoric acid (HF) and water. 

The process of .forming the plurality of circuit-· 

element formation layers, .each of which is partitioned by 

20 the steps and comprised of the different film thickness 

on the insulating layer, may comprise the processes of: 

preparing a substrate such that an in~ulating layer may 

be formed _thereon and a silicon layer whose thickness may 
·~ 

be approximately uniform may be formed on the insulating 

25 layer, and forming the antioxidation film on the silicon 

layer according to .a region where its film thickness is 

thick; selectively oxidizing the silicon layer. according 
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to a region where its film thickness may be thin· by using 

the antioxidation film as a mask and oxidizing the surface· 

of the thin film thi.ckness regio~ ·s:o. that a thin silicori·, 

layer may remain existing; etching an oxide film r(>rmed .: :· 

5 by the oxidizing process; and removing the antioxidation 

film. 

The aqtioxidation film may be silicon nitride~ 

The thin oxi.de film may- be farmed between the silicon 

layer and the antioxidation filni.. 

10 The process many include implantirig an ion into an 

edge part of the circuit-elemen·t formation layer that are 

ne~ly exposed by etching after the process of etching the 

field oxide f1lms comprised of different·thicknesses. 

The process many·include implanting an ion.for 

15 adjusting a threshold value of an MOS transistor. 

BRIEF DESCRIPTION QF THE DRAWINGS 
.. 

Fig. lA to Fig. lE are flowcharts showing a method 

for manufacturing a semiconductor device as one embodiment 

20 according to the present invention. 

F.ig. 2A to Fig. 2F are additional flowcharts showing 

a continuation of the method for manufacturing a 

semicondu~tor device shown in Figs. lA to lE. 

Fig_. 3A to Fig. 3C are flowcharts showing a 

25 conventional method for manufacturing a semicondµctor 

device. 
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BEST MODE FOR CARRYING OUT THE INVENTION 

Preferred embodiment of th_e present inyen1:ion will. 
.. · . . 

be described in detail wi. th ~~f e;i;ence to the drawings:. · 
' · ... 

In this example, a method.for manufacturing.a· 

5 semiconductor device will be described. This method is 

featured in that regions . of a silicon· 1ayer comprised of. 

different thicknesses in an SOI .structure are isolated. 

In this. method, forming silicon layers . comprised of 

diff ererit thicknesses to each other will be described. 

10 The followi.ng method shows. a case where thicknesses of the 

silicon layers of 145 run and 10 nm, respectively, are 

formed. 

First , an SOI substrate, such as a silicon oxide layer 

1 was formed on a silicon single crystal substrate and.a 

15 silicon single crystal· layer 2 was formed thereon. The 

SOI substrate used was a product of Canon Inc. under th~. 

trademark name called ELTRAN. 

Using this SOI substrate, si.licon layers comprised 

of different th~cknesses .are formed. 

20 The process of Fig. lA is described. A silicon oxide 

{Si02 ) film 11 of a thickness of 20 nm is formed on a silicon 

film layer 10 of a thickness of 155 run using conditions, 

for example, of an oxidation temperature of 950°C, a 
-

hydrogen gas flow of 5 liters/minute, an oxygen gas flow 

25 of 10 liters/minutes I and an oxidation time of 6 minutes• 

· Next, a silicon nitride { Si3 N4 ) layer 12 of a thickness 

of 140 nm is deposited on the silicon oxide layer. 11. 
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Deposi tJ..on of thJ..s layer is performed by means ·of the LP 

(Low Pressure) CVD method using conditions, for example, 

of a deposition temperature ·ti:f ·75ot., an SiH2Cl2 gas flow 
·:·.' .(·:-~.'.;. ~ . . 

of 20 seem I an NH3 gas flow of 220 seem, and a deposition 

5 time of 140 minutes. 
.. ··:··. 

Next, the. silicon nitride· layer.12 is formed to a 

predetermined pattern by us:µig a resist as a mask. That~ 

is, the silicon nitride "iayei; ·12 is formed so ~s to ·remain 

in an area according to a thick part of the silicon film 

10 layer 10. 

Next, the process of Fig. lB is described. 

Se_lectively wet oxidation is performed by using the silicon 

n~ tride layer 12 as a mask. This wet etching process is 

perf armed using con di t.ions, for example, of an oxidation 

15 temperature of lOOO°C, a hydrogen gas flow of 8 

liters/minute, an CJ_t:ygen gas flow of 4.5 liters/minute, 

and an oxidation t:µne of 35 minutes. 

By the way, the wet oxidation referred to is intended 

to signify an oxidation process using an excessive amount 

20 of hydrogen gas, in contrast to dry oxidation that uses 

an oxidation process having a scanty amount of hydrogen 

gas. 

By performing wet oxidation·like this, the si.licon 

film layer 10 in a region that is not masked is oxidized 

25 to form a silicon oxide layer 13 having a thickness of 90 

nm. 

Next, the process of Fig. lC is described. Etching 
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is performed by using an etching liquid of ,a mixture of 

hvdrofluoric acid (HF) and water in a ratio of 1 to 19 for. - . - . . -~. 

an etching time of 11. 8 minute~. 

13 is removed by this etching. ·. 

The silicon oxide layer'.·.··· 
. : . ·: .~ .. 

5 Next, the silicon nitride layer 12 and the silicon. 

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 

solution of 90 percent H3P04 under conditions of: a 

10 temperature of 160°C, and. a removal time of 90 minutes. 

By using a series of th~. process as described above, the 

silicon film layers 2 are formed as regions comprised of 

different thicknesses to each other. _ 

Next, th~ process of Fig. lD is described. On each 

15 region comprised of different thickness on the silicon fi1m 

layer 2, a silicon oxide { Si02 ) layer 3 is farmed. of a_ .. · 

thickness of 20 run under conditions, for example, as. 

follows: .an oxidation temperature of 950°C, a hydrogen gas 

f1ow of 5 liters/m~nute, an oxygen gas flow of 10 

20 liters/minute, and an oxidation.time of 6 minutes. 

Next, a silicon nitride {Si3 N4 ) .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 
-

(Low Pressure) CVD(Chemical Vapor Deposition) method 4 

25 under conditions, for example, as follows: a deposition. 

temperature of 760°C, an SiH2Cl2 gas flow of 20 seem, and 

an NH3 gas flow of 220 seem, and a deposition time of 140 
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minutes. 

Next, the silicon nitride.layer 4 is formed to'a 

prescribed pattern using a·resi.st as a inask. Etchi.ng 

treatment _in this process :is performed by means of plasma 
. . . . . 

5 etching under conditions, for example, as fallows: a CF 4 

gas flow of· 36.5 seem, RF output power of 150 W, and a 

treatmen~ time of 180 sec. 

As a result, patterned silicon nitride l·ayers . 4 _are 

formed on the respective silicon film 1ayers·2a, 2b of 

10 different thicknesses. 

Next, the process of Fi.g. lE is described. 

Selectively wet oxidat~on is performed by us;Lng the_ silicon· 

nitride layers·4 as a mask. This wet oxidation is performed 

under condi. tions, for example; as follows~ an oxidization 

15 temperature of lOOO°C~ a hydro~en gas flow of 8 

liters/minute, an o~gen ·gas flow of 4.5 liters/mi.nut·e·, 

and an oxidization.time of 112 minutes. 

UsiD:g a the wet oxidization, a part of the silicon 

film layer 2 in the region where it is not covered with_ 

20 the mask.is oxidized, and the field silicon oxide layers 

Sa, Sb comprised of different thicknesses of 290 nm and 

200- nm, respectively, are formed on both sides of a step 

A. 

Due to the f orrnation of these field silicon oxide 

25 layers Sa, Sb, the silicon film layer 2 is isolated into 

the silicon film layer 2a comprised of a thick film 

thiclcness and the silicon film layer 2b comprised of a thin 
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f :tlm thickness. In this case, since oxygen, can go in by .. 

a roundabout way into the edge pa:r:ts of the silicon film<. 
: ·. ~:. =:." '· ::· . 

layers 2a, 2b and silicon nitride.layers.·4,_ the edge parts '·.o· 

form themselves into the shape called 11 b:ird beak". 

5 The following des_cription is for explaining a process 

of removing the field silicon oxide layers Sa, Sb. 

Next, the process of Fig. 2~ is described. Resist·6 . · .. 

of a thickness.of 1300 nm is coated over the whole· surface:::.· 

of the substrate inc1tiding the ·fi.e1d sil.i~On oxid~ 1aye=r;s_ ·- .. · 

IO Sa, Sb. Further, the substrate is exposed with one side 

region being masked, and only the resist 6 on the side of.· 

the field silicon oxide layer sa·is removed. 

Next, the 'process of Fig. _2B is descr~bed. BF+2 ions 

are implanted only into the field silicon oxide layer Sa 

15 . comprised of a thick film thickness by using the resist 

6 on the side of the field silicon oxide layer Sb as a ma~k .. _~- · 

In this case, the ion implantation is performed by 

using an_ion implanter-under conditions, for example, as 

fol.lows: an acceleration energy of 65 keV, ·and a dose of 

20 7.5Xl014 /cm2
• For alternative ion species, argon (Ar+), 

arsenic (As+), phosphorus (P+), and the like, may be used. 

Next, after the resist 6 is_ removed, an annealing 

process i~ performed. This annealing is performed under 
...... 

condi ti.ans, for example, as follows: a temperature of 950°C, 

25 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 
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silicon oxide layers Sa. Sb are etched. Thi:s.etching :i.s 
. . ··:. ·.·: ~-:·--::-~ ."::. . 

performed under cond:i.tions, for example, as follows: use·. 

an etch:i.ng l:i.quid of a mixture of hydrof.luoric ac~d '(HF).·· ... : 

and water :i.n a rati·o of 1 to 19, and an etch:i.ng time of 

5 11. 8 minutes. By th:i.s process, the field oxide f :i.lm layers . 

Sa, Sb are etched to expose the boundaries of the silicon 

film layer 2 and part of silicon .oxide layer 1. By th~ 

way. there may be a case where the etching can be performed · 

without the annealing treatment. 

10 Next, the silicon nitride layers 4 on the silicon film 

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

the silicon nitride layers 4 is performed, for example, 

using an aqueous solution of 90 percent H3PO, and conditions 

of a tempe~ature of 160°C and a removal time of 90 minutes. 

15 By using a series of the processes as have been .described, 

.. :,. 

the field .. silicon o~-~de .layers Sa. Sb comprised of· 

different thicknesses to each o~her are removed 
. ;· .. ·' .·-

simultan~ously. · 

Next, the process of element formation will be 

20 explained. 

The process of Fig. 2D is described. A film of resist 

3 is patterned so that the rest of the sili.con film l.ayers 

2a, 2b are. covered with the resist 3 on condition that only 
.... 

the edge parts of the silicon film layers 2a and 2b are 

25 exposed. 

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

defined as an region where the thickness of the silicon 

- 12 -

.: ·. :-



film layer is thinner than that of· the central part. 
' Besides, the film thickness of the resist 3 is 1300 :run. 

. . 

Next, ion implantation is performed in order to 
. -: ... :· 

increase the impurity· concentration of the edge part.s ·o:f 

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

implanted preferably is BF2+. · In this case. the ions are 

implanted wit~ an ion implanter under conditions, for 

example, as follows: an acceleration energy of 65 keV, and 

a dose of 7. 5X1014 /cm2
• 

10 In this occasion,· it .ts essential to remove the field· 

,· ,•' 

silicon oxide films in order to implant ions unifo~ly 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 

15 film layers 2a arid 2b for adjusting the threshold. The 

ion species to be implanted preferably is BF2+. In this· 

case, the ions are .implanted with an ion _implanter und~r 

conditio~s, for· example, as fo"ilows: a~ acceleration 

energy of 35 keV, a~d a dose of 3. o X 1012 /cm2
• 

20 Next,- as shown in Fig. 2F, gate oxide films 4a and 

4b and polysilicon gates 4a and 4b are formed to produce 

an MOS transistor. 

Next. the correlation between with the ion 
.. 

implantation and the etch~ng rate of the field silicon 

25 oxide layers Sa, Sb is described. 

Table 1 shows an etching rate comparison of the case 

in that BF2+ ions are implanted into the field silicon oxide 
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and water in a ratio of .l to 19. 
.. · ... · 

Table 1 
Corre1ation 0£ ion imp1antation and si1icon oxide fi1m 

~ 

Ion imp1antation conditions Etching rate of etchant compr1sing HF 
and water (mixing ratio=l to 19) 

- Ion imp1antation 250 Angstroms/minute 
(BF2+ : 7 .SXlOu /cm2

• 65 keV) 
- Annea1ing processing 
no ion imp1antation 170 Angstroms/minute 

It was found, as shown in this Table l, that the etching 

rate is 170 Angstroms/minute with no ion :imptantation,. 

10 whereas, the etching rate becomes 250 Angstroms/m~nute 

with ion ·implantation. That is, the ion implantation is 

found to accelerate the progre·s·s speed of the etching• In 

the case of the annealing process," it is preferable that 

the annealing temperat~re is not less than 900°C. If the 

15 annealing temperature is below 900°C, sufficient effect 

of the annealing is not expected. 

20 

By the way, in this example, if the annealing 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 
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process chooses a setting such that the ion implantation· . 

process is performed to the field silicon oxide layer 5~.o:; 

comprised of a thick film thickness, whereas no ion .· ·· · < , 

implantation process is performed to the field .silihon 

5 oxide layer Sb comprised of a thin film thickness. 

By this method, iri the above-inentioned, process of Fig':>:.·.:•··:··· 

2C, in the field si1:icon oxide 1:,ayer Sb comprised of a thin 

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

whereas in the field silicon oxide layer Sa comprised of 

10 a thick film thickness int.o which the ions are implanted,. 

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

Ther~fore, both of the field silicon oxide layers Sa, Sb > 
. . ' "• .. 

can be equally removed concurrently at the point of time·.. · 

when the etching reaches the surface of the silf:con oxide. 

· 15 film 1. 

Consequently, ·the present invention can eiiminate th~.· 

phenomenon as shown in the conventional example of Fig. 

3C, wherein the silicon oxide layer 1 below the silicon 

film layer 2b comprised of a thin film thickness is etched. 

20 As described above, according to the present invention, 

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 c;iifferent thicknesses 
... 

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

25 and their ~nderlying foundation layer are constructed with 

the same material, the phenomenon of having the foundation 

layer etched can be eliminated, thereby improving the yield 
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of semiconductor devices and manuf adturing semi_conductor 
.· .. · . 

devices with h:i.gh reliabi.li ty. · 
··.;.:.:.;:., 

'.· ... :.··. 

. ... : .· .. 

·.·--.· .· ·-:·.-.·:·, . . ·: 

·.·.'· 
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CLAIMS: 

1. A method of mariuf acturiii9 : ~ '·~0i1t:L9tirid.u~t~r ·de--t16i~y:c:>~i~F:,<<> 
.... ·~ .. 

having isolating circuit~elern~n·t formation :layers ·· 
., . .· . .. . ··. ·.. .· . ·.·: 

5 comprised of different thicknesses on an insulating laye:i:- ,:· 

comprising the processes of:. 

forming a plurality of circuit-element formation 

layers each of which is partitioned by steps and comprised , 

of a different film thickness on said insulating layer; 

10 formi~g an antioxidat.;i.on film on each region according 

. to said circuit-element· formation layer compr1sed of said 

different film thickness; 

oxidizing .. said circuit-element ·formation layers by 

using said anti.oxidation film as a mask to form field oxide 

. 15 . films co~prised of different thicknesses between said 

circuit-element formation layers; 

implanting ions only into said field oxide films. 

comprised of a thick film thickness among said field oxide 

films comprised of different thicknesses; and 

20 etching concurrently sai.d fiel.d oxide films compri.sed 

of different thicknesses. 

2. A method of manufacturing a semiconductor device 
.:. 

according to claim l, wherein said substrate, after said 

25 ion implantation, is anneal.ad at a temperature not less 

than 900°C. 
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5 

10 

3. A method of manufacturing a semiconductor device 

according to claim 1, whereiri.·said insulatlng layer.is 

silicon ·oxide, said circui t;E!f~~~i{t :':fonri~t::i~ri lai~#;':.~.~,:::·+";.:'.';:'~~::·_, · 
silicon layer, and s"aid field 't)xide. film is silicon oxide·::: > ·. 

·.·· .. ·. •'• .. · .. :.·: ; ... ··' . . .. :·-'. ·.'·· . .';:::.::-{ ·.· 

film.· .·.·, .. · 

4 . A method of manufacturing. a semiconductor deyiqe 
.• 

according to cl.aim .3, wherein said. insulating layer is 

formed on a silicon substrate. 

5. A method of manufacturing a semiconductor device 

according to claim 1, wherein said ant.ioxidation film is 

silicon nitride. 

. 15 6. A method of manufacturing a semiconductor device 

aqcording to claim l ... · where;in said ion species for· sai·d ·· . . . 

implanting process .is one of boron fluoride (BF+2), argqn 

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

20 7. A method of manufacturing a semiconductor device 

according to claim l, wherein the process of etching said 

field oxide film is wet etching with the use ~f an etching 

liquid of _a mixture of hydrofluoric acid (HF) and water. 

25 8. A method of manufacturing a semiconductor device 

according to claim 1, wherein 

said process of forming the plurality of circuit-element 
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formation layers· each of which i.s part.i tioned by the steps ·. 

and comprised of said differe~t film thickness on said"-
. . . . ., .. . .·. . ~:-·.: . :· 

insulating layer comprises .the processes of: 

preparing a substrate ·such that ari insulating'lay~r: 
' ': . : : . .· ; ' . . . . . . . . .• . . . . . . . . . ·. -..;· .. ,,~·: . ·. '·. 

5 is fanned thereon· and a si1icQn··1ayer whose thickness is : 
approximately uniform is_ formed on s~id insulating layer,·_. 

and formj_ng said antioxidatiqn film on said silicon layer 

according to a region where its film thickness is thick; 

selectively oxidizing said silicon layer according 
' . 

10 to -a region where its film. thickness is thi.n by using said 

anti.oxidation film as a mask and oxidizing the surface of· 

sa:td thin film thickness region so that a thin sili9on layer 

reµnains existing; 

etching an oxide film formed by said oxidizing . 

15 process; . and 

removing said anti.oxidation film. 

. . 
9. A method of manufacturing a semiconductor device. 

according to claim 8, wherein said anti.oxidation film is 

· 20 silicon nitride . 

10. A method of manufacturing a semiconductor device 

according to claim 9, further comprisi.ng the process of 
.... 

forming a thin oxide film between said silicon layer and 

25 said antioxidation film. 

11. A method of manufacturing a semiconductor device 
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according to either of claim 1 or cl.aim 8, further 

comprising: ~: . . . ·. .. 

: ~: .;· ....... : . . 

·tile process of ;imp1allti,~~J:~. :!.~~ ci:ritP)n. e0.!!9 J?,ffft, 'Vf;~;' 
of the circuit-e1e~~nt formation layer that are ne~l.y 

. . . . . . . . .· · ... _ .. ::\~:,5:$~~=(;_~~;:;., :· .• . :'.: ... ···~::·: .. . . ···-}·'· ·>;: . ·- ... • '.··~--.. = ··:::··':-~:'.':' ·.·"_:: .. 

exposed by sai.d etchi.rig after 1:J:l.e pro_cess _of et~hing ·said · 5 

field oxide films comprised o.f · diffe.rent thicknesses • 

. , .. 
. ·-.· ... 

12. . A method of manuf acturi11:g :a semiconductor devi.oe · 

according to claim 11, compr:tsI~~_the ~roc~·~s of implant:i.ng 
.: . . 

10 an ion for adjust:i.ng a threshold value of an MOS trans:i.stor. 
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