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SEN1CONDUCTOR DEVI CE AND METHOD OF MANUFACTURI NG THE SAME

Backgr ound’ of  t he J nvention ! 1. Field of the.lnvention

The present i nvent'ion rel ates to a seni conduct or ' devi ce such as a

Bi CMOS device having two or nmore 5 conductor filnms used for a wiring
portion and an el ectrode, on its—geniconductgé substfate,fang a

met hod NIRRON n S scription of the

Rel ated Art Of-ﬁE SA Sﬁ&lbh %%Egrﬂgﬁnmﬂ% ‘SFI TYRINGe main 10
surface of a sgm con uctor substrate via an interlayer - insulation
filmis used as a wiring por nd of th y connecting an

el ement, or sem conductor elenments with

el ectr ode of senic u

each ot her. Fiqaﬂd%%w?ﬁﬁuﬁ?%ﬁﬁ#???fLwther i ncrease |3 hi gh )
integration r further, downsi.z of onduct or, devj ces such as
IC and LSI, a rmre 'ﬂ?%epﬁ?ﬁfrb%rﬁwecrattjeﬁgﬁ%ﬁjt% a semig FPn a
sem cpnduct ordéé@féé h I;S %cﬁimeevice crb%v(flf&notlr nterl a °§'~{%I nsul aft i on

filmis fornmed on a surface a sem on which a

fine pattgrn hasy fEfﬂbf r ich result
pat'e dudckor orne o #? 8%&%&%&3 n or&%?

due to the pattern, are ace to
electrode, on its semiconductor substrate, and a method

of manufacturing the same.
2. Description of the Related Art
A multi-layer conductive film formed on the main

10 sufface of a semiconductor substrate via an interlayer
insulation film is used as a wiring portion for
electrically connecting an electrode of a semiconductor
element, or semiconductor elements with each other. 1In
accordance with a further increase in high integration

15 or further downsizing of semiconductor devices such as
IC and LSI, a more fine and complicated pattern is
formed on a semiconductor substrate. 1If, for example,
an interlayer insulation film is formed on a surface of
a semiconductor substrate on which a fine pattern has

20 been formed, many stepped portions, which result due to
the pattern, are formed on the surface. In order to
form an electrode or a wiring pattern, made of
polysilicon, on an interlayer insulation film on which
many stepped portions have been created, a conductive

25 layer madé of, for example, polysilicon is formed on the
entire surface of an interlayer insulation film, and the

conductive layer is etched into a predetermined pattern
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forman €lectrode or a wiring pattern, made of pol ysilicon, on an

I nterlayer insulation filmon which many stepped portions have been
created, a conductive 25 | ayer nmade of, for example, polysilicon is
formed on the entire surface of an interlayer insulation film and

t he conductive layer is etched inte a predeterm ned pattern

-2- usi ng an ani sotropi c etching technique such as R E, thus

form ng el ectrodes and wiring patterns. However, if the ani sotropi c
etching technique such as RIE (reactive ion etching) is used for the
conductive | apgingnasuehigotrépic etehprd tetknigyersucisuastRIB, fthws
undesired resi due of the conductive layer is likely to result on a
si de wal | formjpgt pdrctrodest apfedipingi patherns. f doveven, piEdeher -

m ned conductive p%ttern Such residue may shortcircuit t he
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the foll ow ng nehgods re used |n gg to, prevent resjidue from
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the conductive layer is likely to result on a side wall
portion of a stepped portion while forming a predeter-
mined conductive pattern. Such residue may shortcircuit
the integrated circuit and lower the production yield.

10 Conventionally, the following methods are used in order
to prevent residue from being created.

i) Removal of residue on side wall of stepped
portion by excessive over-etching:

This method may be used without problem if drawback

15 entailed in the method is not cfeated. However, with
the downsizing of semiconductor devices, if an
underlayer is over-etched, a decrease in the pattern
conversion difference is rendered no longer negligible.

ii) Removal of residue on side wall of stepped

20 portion in a different step later:

In this method, the residue is peeled off to be
dust in a step prior to the residue removal step, thus
lowering the production yield of the semiconductor
device. ’In partichlar, with reduced-size LSIs, a criti—

25 cal decrease in yield may result.

i1i) Removal of undesired film formed on stepped

portion prior to the anisotropic etching step:



15 °* entailed in the method is not created. However, with t he

downsi zi ng of sem conductor devices, if an under | ayer is .
over-etched, a decrease in the pattern conversion difference is
rendered no | onger negligible. i) Renoval of residue on side
wal | of stepped 20 portion in a diffe3ent step later: I'n
this nethod, the residue is peeled off to be dust in a step prior to
t he resi due renoval step, thus | owering the production yield of the
sem conduct or device. In particular, with reduced-size LSIs, a

criti- 25 cal Fhdsemedhod Jisceffegfivesdnt the case wherei an) iBerpval of

desired filmformed , on stepped ortion prior to the anisotropic
etching st ep: FXopic etching method capable of selectivedy and highly  Thi s
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film to be etched has a laminated structure, which
entails a large difference in etching rate while iso-
tropic etching being performed, excessive under-cut
occurs, creating the problem of peeling of pattern.
10 The following is an explanation of a conventional
method of producing a BiCMOS device made by the first
and second methods, in which the first layer, which is
a polysilicon film, is formed into a gate film and the
second layer, which is a polysilicon film, is formed
15 into a base lead-out electrode.
First, the first method of removing residue on a
side wall by excessive over-etching will now be
described with reference to FIGS. 11 to 13.
As shown in FIG. 11, a field oxide film 2 is formed
20 on an element separation region of a silicon semiconduc-
tor substrate 1 by an LOCOS method. A gate oxide film
3, which is a heat oxide film made of, for example,
silicon, is formed on an element region of a MOS tran-
sistor portion on;the silicon semiconductor substrate 1.
25 on the gate oxide film 3, a polysilicon gate electrode 4

hading a predetermined pattern, which serves as the

first conductive film, is formed (FIG. 11). Next,



ffopfé‘efching bei ng perforned, excessive under-cut occurs, creating

the probl em of peeling of pattern. 10 The following is an

expl anati on of a conventi onal met hod of producing a Bi CMOS devi ce
made by the first and second nmethods, in which the first |ayer,
which is a polysilicon film is-fdérmed into a gate filmand the
second | ayer, which is a polysilicon film is forned 15 into a base

| ead- out el ectrode. First, the first nmethod of renoving residue
on a side wall by excessive over-etchlng will now be
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the silicon oxide film. Thus, a silicon oxide film 5 is
formed, as shown in FIG. 12. In this figure, the
photoresist 8 used for the etching process is formed on
the remaining silicon oxide 5. Then, the photoresist 8

10 is removed.

Next, as shown in FIG. 13, a second layer
polysilicon film having a thickness of about 3000 nm,
which serves as the second conductive film, is
deposited. Then, a photoresist 9.is formed on the

15 second polysilicon film so as to cover a'region for
forming a base lead-out electrode of a bipolar
transistor, in the element region of a bipolar transis-
tor portion. After that, with the photoresist 9 serving
as a mask, the polysilicon film is excessively over-

20 etched by an anisotropic etching technique such as RIE,
so as to form a base lead-out electrode 6 of the bipolar
transistor (FIG. 13). With this method, the following
problems arise, that is, (A) a decrease in thickness of
the field oxide film 2 and silicon oxide film 5 by

25 over-etching; (B) over-etghing of a bipolar portion
semiconductor substrate exposed portion; and (C) an

increase in the pattern conversion difference of the



a silicon oxide film(SiQerr]) having a thickness of about 100 nmis
deposited by the CVD nethod. Then, the sili- con oxide filmis etched
by a photo-etching nmethod in such a manner that the gate el ectrode 4
Is covered by a 5 phot oresi st 8, thereby renoving the undesired portion
of the silicon oxide film Thus,-aSs+licon oxide film5 is

formed, as shown in FIG 12. In this figure, the phot oresi st 8 used
for the etching process is forned on the remaining silicon oxide 5.
Then, the photoresist 8 10 i's renoved Next, as shown in
FIG 13, a sepeiysidjepn film ssryépguésnthe|ﬁeﬁandngoedwﬁﬁtkﬁeéslmf about
3000 nm whi ch serves as the second conductive fi

deposi ted. Then, aNSH5PoP€sP§PmQ FsoﬁoFﬁﬁdmﬁﬁ Pﬂe°f153m°3l%%oﬂﬂlbot9%lIlcon
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over-etchlng,réghoavaELatghuaaoafsamabaﬁaaetaerguagtrate 1 by an
'LOCOS method. A gate oxide film 3, which is a heat
oxide film made of, for example, silicon, is formed on
10  an element region of a MOS transistor portion on the
silicon semiconductor substrate 1. On the gate oxide
film 3, a polysilicon gate electrode 4 having a prede-
termined pattern, which serves as the first conductive
film, is formed (FIG. 11). Next, a silicon oxide film
15 (Si0O5) having a thickness of about 100 nm is deposited
by the CVD method. Then, the silicon oxide film is
etched by a photo-etching method so as fo cover the gate
electrode 4, thereby removing the undesired portion of
the silicon oxide film. Thus, a silicon oxide film 5 is
20 formed, as shown in FIG. 12. 1In this figure, the photo-
resist 8 used for the etching process is formed on the
remaining silicon oxide film 5. Then, the photoresist 8
is removed. Next, a second layer polysilicon film
having a thicknesé of about 3000 nm, which serves as the
25 secondlconductive film, is deposited. Then, a pho-
toresist 9 is formed on the second polysilicon film so

as to cover a region for forming a base lead-out



sem conduct or substrate exposed portion; and (C) an I ncrease in the
pattern conversion difference of the

-b5- polysilicon filmserving as the second conductive film

Next, an exanple of the nethod of renoving only the resi due on the
side wall of a. stepped portion in a dif-6 = ferent step later will now
be described with reference 5 to FIGS. 11, 12, 14 and 15. As shown in
FIG 11, a field oxide film2 is formed on an el ement separation

region of a silicpn sem gcondugt substraie 1 by, a L t hod. A
Gate ot de 1 FESEPadE cof 8 Bindles EEMAStidn Vad (bne  phenant (RS0 oy o
silicon, is f |on of a MOS transistor portion
on the 8£F$?Egﬁ°%%g1%%%®%% dfpgﬁ%§§fa e 1. On the gate oxide

film3, a polysil i@ﬂgnggﬁﬁglﬁrf@%é‘r@i’é@% an&ixf‘é’%;sﬁdmas a lftddR ned

pattern, which serves a st conductive Is formed (FIG

11). Next. a ehbl gatyexisdeoh | Hinlfs otdREDy NG RoMN: deaEmel abou

100 nmis deposite e CVD nethod.” Then, the silicon oxide film
'S 5 et cBaehbisarPhOt Bhes CROABLAG! Aas® PSad- o0 \ETedtitodRte of

el ectrode 4, thereby renoving the undesired portion of

the bipolar transistor. During this etching, residues 7
of the polysilicon film 6 are formed on the side wall of
the stepped portion of the silicon oxide film 5, formed
by the gate electrode 4 and the stepped portion of an

10 end of the pattern of the silicon oxide film 5. 1In a
later step, the silicon oxide film 5 is etched, thereby
removing the polysilicon film residue. Or, in a later
heat process, the polysilicon film residue peels off
from the silicon oxide film due to the difference in

15 thermal expansion coefficient between the underlayer'and
the second conductive film (FIG. 15). In any case, the
conventional method of removing residue on the side wall
of the polysilicon film serving as the second conductive
film, requires much labor to carry out. Thus, it is

20 difficult to handle the residue as dust, which causes
deterioration of the quality of the product. The above
explanation is made in connection with the case of a
polysilicon film; however basically the same exblanation
can be made in the case of a conductive film of a

25 - _ laminated structure in which the second conductive film
consists of a polycide film of a laminated body

including a polysilicon film and a titanium silicide



the-gilicon oxide film Thus, a silicon oxide film5 is 20 formed, as

shown in FIG 12. In this figure, the photo- resist 8 used for the
etching process is formed on the remai ning silicon oxide filmb5.
Then, the photoresist 8 is removed. Next, a second |layer polysilicon
film havi ng a thi ckness of about- 3060 nm which serves as the 25
second conductive film is deposited. Then, a pho- toresist 9 1is
formed on the second polysilicon filmso as to cover a region for

form ng a base | ead-out - 6-
el ectrode of afdimpsd athereorsi ansd a |QVQSi@zelfédﬂhtaP@ééﬁ§n°n the of a bipolar
transi stor portion. Then, with the photoresist belng us%q as a

mask, tfppﬁxﬂydﬂlfiiﬂkfllﬂnﬁniQHQQﬁﬁj ﬁPﬁaﬁx§HﬁﬂGpl63§ﬂ@HPn

such as RIE, thus formng a_bas bi pol ar
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Further, in the element region of the semiconductor

d- out electro

substrate, for example, the gate electrode of the first
conductive film formed on the element region on which a
MOS transistor is formed, is coated with an insulation

10 film such as the silicon oxide film 5 shown in FIG. 15.
This insulation film is not formed in the element region
in which a bipolar transistor is formed. That is, the
silicon oxide film 5 which is an insulation film, is
formed in the element region of the MOS transistor

15 portion, and the silicon oxide film 5 extends onto the
field oxide film 2 which is the element separation
region. However, the silicon oxide film 5 is exposed
to a stress is a heat process later, and a particularly
large stress is applied to the end portion of the film.

20 The silicon oxide film 5 may peel off from its end
portion during the process of the product or after the
completion of the product, thereby causing an increase
in the number of defective products. Especially, the
residue on the side wall of the polysilicon film is

25 . formed also on-‘the perlpheral end portion (not shown) of
the silicon ox1de film 5, and therefore when removing

the residue, the silicon oxide film may peel off.



renmovi ng ‘the polysilicon filmresidue. O, in a later heat process,
the polysilicon filmresidue peels off fromthe silicon oxide film
due to the difference in 15 t hermal expansi on coefficient between the
under| ayer and t he second conductive film (FIG 15). In any case,

t he conventional method of renovtriy Tesidue on the side wall

of the polysilicon filmserving as the second conductive film
requires nuch labor to carry out. Thus, it is 20 difficult to handle
t he residue as dust,, which ¢ deterioration of thedﬂyality of

the product. The ab%%_P?esenuzﬁgY%%jt?%rpﬁi i BEPRASHIRCKT G0 th t he
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can be made in € case of a conduc
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silicide which the insulation film covering 4he conducti¥/d"&d ipfrer eon,
and a CVDSierr] filmapplied on the pol'ycide film 1In this case,

for exanpde, rfsimed olithe elements refivn chs qstaveartre Erdre b
conbi nati on of residue pi eces of the three filns, is fornmed on the
st epped por- exposed to stress and does not easily peels from its end
portion, thus suppressing deterioration of the
characteristics, at a high yield rate. Another object
thereof is to provide a method of producing a semicon-
10 ductor device, in which anisotropic etching is carried
out so as to avoid formation of side-wall residue, which
peels off at a later step and serves as dust.
According to the present invention, there is pro-
vided a semiconductor device comprising: a semiconductor
15 substrate having a first element region and a second
element-region; an insulation film formed on the first
element region of the semiconductor substrate, having
an end portion extending to a region of the semiconduc-
tor substrate which is between the first element region
20 and the second element region; a conductive film formed
on the end portion, extending onto the insulation film
and the semiconductor substrate; and a wiring film
formed on the second element region, the wiring film
and the conductive film being formed by patterning a
25  common film, and the wiring film and the conductive

film being eléctrically'insulated from each other.

According to the present invention, there is



é;-‘“tidn of the side wall of a gate el ectrode. Further, in the

el enrent region of the sem conductor substrate, for exanple, the gate
el ectrode of the first conductive filmfornmed on the el enment region
on which a MOS transistor is forned, is coated with an insulation

10 filmsuch as the silicon oxide fH ®5 shown in FIG 15. Thi s
insulation filmis not formed in the el enent region i n which a

bi pol ar transistor is forned. That IS, the silicon oxide filmb5
which is an insulation film faormed in the el enent region of the

MOS transi st offurther Hﬁﬂ“ﬁ4§¢ aam&thﬁé §ﬁlmééﬁféﬁtuéiﬂglﬁ1§e§%rends ont o
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the polysilicon filmis o0 on the peripheral“end portion
(not shown) 0%ubstraté'“hé$ihb0%h %hadﬁoE%h6h5exﬁaﬂdiH§rE5059r$6§8nrenDV'ng

the residue, the silicon oxide filmmay peel

of the semiconductor substrate which is between the
first element region and the second element region; and
forming a conductive film on the end portion, extending

10 onto the insulation film and the semicondﬁctor
substrate, and a wiring film on the second element
region, by patterning a common film.

According to the present invention, there is still

further provided a method of manufacturing a semiconductor

15 device, comprising the steps of: preparing a semiconduc-
tor substrate having a first element region and a second
element region, a projecting film being formed on the
first element region of the semiconductor substrate and
projected from the first element region; forming an

20 insulation layer over the semiconductor substrate;
patterning the insulétion layer to form an insulation
film covering the projecting film and having an end
portion extending to a region of the semiconductor sub-
strate which is between the first element region and the

25 second element region; forming a conductive layer over

the semiconductor substrate; forming on the conductive

layer, a mask film covering a step portion of the



8- L The present invention has been proposed in con-

sideration of the above-described circunstances, and an obj ect
thereof is to provide a sem conductor device in whi ch the insulation
filmcovering the conductive film 5 formed on the elenent region is
prevented from bei ng exposed to stx@ess and does not easily peels
fromits end portion, thus suppressing deterioration of the
characteristics, at a high yield rate. Another object thereof is to
provi de a nmethod of producing a semicon- 10. ductor device, in which

ani sot ropi ¢ et cnnﬂgcgévealayea which iy gauged 2t AmeAIL R PHT
side-wal | residue, whi s off g; a later step and serves as
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sem conductor substrate; and a wiring fi
mask films, to form a conductive film covering the step

portion of the conductive layer which is caused at an
edge portion of the projecting film, a conductive film
10 covering the step portion of the conductive layer which
. is caused at the end portion of the insulation film,
and a wiring film covering the portion of the second
element region; removing the mask films; forming a mask
film on the second element region, covering the wiring
15 layer and the conductive film covering the step portion
of the conductive layer which is caused at the end por-
tion of the insulation film; removing the conductive
film covering the step portion of the conductive layer
which is caused at the edge portion of the projecting
20 film by an isotropic etching, using the mask film; and
removing the mask film.
According to the present invention, there is yet
. further provided a semiconductor device comprising: a
semiconductor sub;trate;'a semiconductor layer formed
25 on the semicdnduétbr éubétrate, the semiconductor
layer including a MOS transistor region and a bipolar

transistor region; a buried layer formed between the



formed on the second el enent region, the wiring film and the
conductive filmbeing fornmed by patterning a 25 comon film and the
wiring filmand the conductive filmbeing electrically insul ated
from each ot her. According to the present invention, there is
-9- further provided a nethod of ymarufacturing a sem -

conductor device, conprising the steps of: preparing a sem conduct or
substrate having a first el enment region and a second el enent region;
formng an insulation film 5 on the first el ement region of the

seni conduct or semicondugisin substivatien@nsh thed seslcopdustioandia¥®io a regi on

of the sem conductor substrate which is between the ' first el enent
regi on and t hearsdaolatsiameiiln Qatdermfprmed on %ﬁ?&‘i&m ve film
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region of the semiconductor layer, forming a gate
electrode; an insulative film pattern formed on the MOS
transistor region of the semiconductor layer, covering
the first conductive film pattern and having an end
10 portion extending to the isolation film pattern; and a
second conductive film pattern having a first conductive
portion and a second conductive portion electrically
disconnected to each other, the first conductive portion
being formed on the bipolar transistor region of the
15 semiconduétor layer and the second conductive portion
being formed on the isolation film pattern, the first
conductive portion forming a base electrode and being
connected to a power source potential, and the second
conductive portion covering the end portion of the
20 insulative film pattern and-being electrically floating.
According to the present invention, there is
further provided a semiconductor device comprising: a
semiconductor substrate; a semiconductor layer formed on
the semiconductor'substrate, the semiconductor layer
25 including a MOS-tfénsiStﬁf'fegion and a bipolar
tranéistor region;.a buried layer formed between the

semiconductor substrate and the semiconductor layer;



tor."substrate having a first elenent region and a second el enent
region, a projecting filmbeing formed on the first elenment region
of the sem conductor substrate and projected fromthe first el ement
region; formng an 20 i nsul ation | ayer over the sem conductor

substrat e; patterning the insul at+on2layer to forman insul ation
filmcovering the projecting filmand having an end portion extending
to a region of the sem conductor sub- strate which is between the
first elenment region and the 25 second el enent region; formng a
conductive | ayen dgelation filmepathermnforned euikthe ssemidenductpon t he
conductive | ayer, a mask filmcovering a step portion of the

- 10 - lagryucdi $euUrs§eprndnf cArain ceediens it formedighn pehe iNGS of

' ' fil k fil ' t ti f th
conducitve | 2?ar%ﬁieﬁo?‘é‘?eagéla?oii’%ﬁ%'es'?%nﬁc%e,&?c&?é l'é’x”mf%fffmt ° d
[ I [ fi [ LN rtion o e secon
b ot onPopAREs et hLbAEGYE EOPhed 1o SREK - laibaSEOrY
etching, ysing, LBon of thBBSEmbEbABuctS: PAJER, CROENELd V€ ddddn covering

the step

electrode; a first insulative film pattern formed on
the MOS transistor region of the semiconductor layer,
covering the first conductive film pattern and having
an end portion extending to the isolation film pattern;

10 a second insulative film pattern formed on the MOS
transistor region, covering the first insulative film;
a second conductive film pattern having a first
conductive portion and a second conductive portion
electrically disconnected to each other, the first con-

15 ductive portion being formed on the bipolar transistor
region of the second semiconductor layer and the second
conductive portion being formed on the isolation film
pattern, the first conductive portion forming a base
electrode and being connected to a power source

20 potential, and the second conductive pbrtion covering
the end portion of the insulative film pattern and
being electrically floating; a third conductive film
pattern having a third conductive portion and a fourth
conductive portioﬁ, the third conductive portion and

25 the fourth conducti?e portion being formed on the
first conductive pértién-and the second conductive

portion, covering the first conductive portion and the



ﬁdrffbhfof t he conduct.ive | ayer which is caused at an edge portion

of the projecting film a conductive film 10 covering the step portion
of the conductive |ayer which is caused at the end portion of the
insulation film and a wiring filmcovering the portion of the
second el ement region; renoving<4hs rask filns; form ng a mask
filmon the second el enent region, covering the wiring 15 | ayer and the
conductive filmcovering the step portion of the conductive | ayer
which is caused at the end por- tion of the insulation film
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fourth conductive portion, covering the third conductive
portion and the fourth conductive portion, respectively.

According to the provided invention, there is still
further provided a method of manufacturing a semiconduc-
10 tor device, comprising thé steps of: preparing a semi-
conductor layer formed on a semiconductor substrate,
the semiconductor layer having a first device region,
. a second device region and an isolation film pattern
between the first and the second device regions; form-
15 ing a first conductive'film pattern on the first device
| region; forming an insulative film pattern on the first
conductive film pattern, the insulative film pattern
having an end portion extending to the isolation film
pattern; forming a conductive layer over the semicon-
20 ductor layer; forming first mask film patterns on first
portions of the conductive layer which are on the
first device region and the edge portion of the
isolation film patter; etching second portions of the
conductive layer thch are other than the first
25 portions, by anisotropiC“étéhing using the first mask
film patterns; removing the first mask film patterns;

forming a second mask film pattern on third portions of



semi conduct or substrate and the seni conduct or | ayer; an isolation

filmpattern formed on the sem conduct or | ayer; a source and a drain
regions forned in the MOS transi stor regi on of the sem conductor

| ayer; a first 5 conductive filmpattern forned in the MOS transistor
region of the sem conductor |ayer, form g & gate el ectrode; an

i nsulative filmpattern forned on the MOS transi stor region of the
sem conductor | ayer, covering the first conductive filmpattern and

havi ng an end [ 10 portion extending to the isolation filmpattern; and a
second conductihfe gandy Vteerlr?mwwrﬁ’g-cél fires onc shguseread deviceportion and
di sconnected to each ot her,

?hze??pgtcggﬁuctlv 5%$iq%ﬁfleCtrI%%gkﬁgoﬁbﬁﬁﬁdi&ﬁu@ﬁgiﬂﬁpgﬂém transi stor
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fl oati ng. Accor e present | nventi on, ere

further provided a8 ?@J@&rtrﬁe‘ﬁr‘é%éilﬁt”ﬁh‘v%h‘&go 8 there lﬁeg)ecl:_onductor
substrate; a sem conductor 1 ayer forned Re sem con

Z ggsgr g;t ;e)ol ;PELQEUTI&O phestided @y @iethdd of magufdictarantfCSehhabaaakebr! €9i ON
device, comprising the step of: preparing a semiconduc-
tor substrate of a first conductive type; implanting an

10 impurity of a second conductive type into a surface of
the semiconductor substrate; growing a semiconductor
layer on the semiconductor substrate, for forming a
buried layer of the second conductive type by defusing
the impurity; boring the semiconductor layer for

15 making a trench reached to the semiconductor substrate;
oxidizing a surface of the semiconductor layer includ-
ing at least an opening of trench, for shaping a field
oxide,'the field oxide dividing the surface of the
semiconductor layer, for building up a first device

20 region and a second device region in the surface of
the semiconductor layer, and the second device region
being formed upon the buried layer; implanting an
impurity of the first conductivity type into the first
device region; iméiagting_an impurity into a surface of

25 the first'deyice regioni fpf;forming a source region
and a drain region; oxidizing the surface of the

first device region, for forming a gate insulation film;



transi stor region; a buried |ayer fornmed between the sem conduct or
substrate and the sem conductor | ayer;

- 12 - an isolation filmpattern forned on the sem conduct or

| ayer; a source and a drain regions fornmed in the MOS transi stor
region of the sem conductor layer; a fifsis - conductive filmpattern
formed in the MOS transistor 5 regi on of the sem conductor |ayer,
formng a gate el ectrode; a first insulative filmpattern formed on
the MOS transistor region of the sem conductor |ayer, covering the

first conducti DPEOFeSRiPat2cgatanelectrede on the mgatedinpsuliabiorexfinli ng to
the isolation filmpattern; 10 a second insulative filmpattern forned
on the Mos  implaRGingcan impyriby iRERe Reeord rdevice kegion vefay | m

a second conductive, fi attern having a first , conductive portion
and a second cﬁ%ﬁgi{:'&g{nﬁgr?iﬁ lector “gegien; cimplank ing Ak mpnritvach

other, ihe T173h 640 sedong afHELL'Sed008 ! RobLULIPLIER, O, e bi POl or
oLt 8 2 ROI0HE! Tod 0Tl Mipd L LA ehe fhcona aePBLI N 11

region, for constituting an emitter region; forming an
insulative film pattern on the gate electrode, the insu-
lative film pattern having an end portion extending to
the field oxide; forming a conductive layer over the

16 semiconductor layer; forming first mask film patterns on
first portions of the conductive layer which are upon
the first device region, the edge portion of the insula-
tion film, the base region, and emitter region; etching
second portions of the conductive layer which are other

15 than the first portions, by anisofropic etching using
the first mask film patterns; removing a said first
mask film patterns; forming second mask film pattern
on third portions of the conductive layer which are on
the second device region and the end portion of the

20 insulation film; and etching forth portions of the con-
ductive layer which are other than the third portions,
by isotropic etching using the second mask film pattern.

The end portion of the insulation film is coated

and protected. by éhe conductive film obtained by

25 patterning the conductive layer, and therefore the

insulation film is prevented from being exposed to

stress and does not easily peels from the semiconductor



éleéf%bdé and being connected to a power source 20 potential, and the

second conductive portion covering the end portion of the insulative
filmpattern and being electrically floating; a third conductive
film pattern having a third conductive portion and a fourth
conductive portion, the third conductivel®ortion and 25  the fourth
conductive portion being forned on the first conductive portion and
t he second conductive portion, covering the first conductive portion
and the second

conducti ve po?PPﬁﬁraFQSpeE?Fngﬁr'aﬁﬁn%?thh?dprzze°t4%%:i%E¥Y%Z¥i$jTPg;tern
the irot | ontBrERR WS ation PRI CHRE OEWE SRRECORINGRODE por b ion 8
bei ng for med gpbahfaw' $n8OBUELLY FoR LR 14500 ALE peelsboc?{'f#% d the

conductive portion, coverli rve
provi ded | nverr onr hefd FESEP??‘%"Y@*“/“’C%%??% SJust R Yerd A5
o ar oo CouBuner e facsdenleg sReTBAAISBLIS S o
preparing a sem conduc y
substrat e, the pattern is formed so that the stepped portion formed
on the insulation film and the end portion of the
insulation film are covered and anisotropic etching is
carried out. Thus, the formation of the side-wall
10 residue of fhe conductive film is avoided. Then, in a
later step, the pattern of the conductive film which
covers the stepped portion is removed by etching.
Additional objects and advantages of the invention
will be set forth in the description which follows, and
15 in part will be.obvious from the description, or may be
learned by practice of the invention. The objects and
advantages of the invention may be realized and obtained
by means of the instrumentalities and combinations

particularly pointed out in the appended claims.

20 Brief Description of the Drawings

The accompanying drawings, which are incorporated
in and constitute a part of the specification, illus-
trate presently preferred embodiments of the invention,
and together with the general description given above

25 and thé:deﬁailed.descriptiog of the preferred embodi-
ments given below, serve to explain the principles of

the invention.



thé'éénitonductor | ayer having a first device region, a second

device region and an isolation film pattern between the first and

t he second device regions; form 15 ing a first conductive filmpattern
on the first device region; formng an insulative filmpattern on
the first conductive filmpatternl?the insulative filmpattern
havi ng an end portion extending to the isolation film pattern;
form ng a conductive | ayer over the sem con- 20 ductor |ayer; formng
first mask filmpatterns on first portions of the conductive |ayer

which are on the FIG. ki@ qsass sesfiion afd a sendggodpotoirodesicene
| ayer which aS KLY fHeh RiR Siia STBSAImERL | ons. by ani sotropic
fiimpattorns - P10y T2 £rossoRPThiSh (RSHPEAPE BnDERBPEEASR | ons
F;yer whi ch arset h jtrhem agleucfoarﬁ:(]: u(fei\ﬂgcé: he serﬁicé%rdhca:ﬁraﬁgvli%gégﬁggg ﬁ%‘lg\(;ﬁ of
the insulgatived igl.fgayfirs iwyé&%nd etching fourth portions of the

conductive er er- than the third portions, by
FIG. 3 is a cross section illustrating another

production step in manufacturing the semiconductor
device accordiﬁg to the first embodiment;

FIG. 4 is a cross section illustrating another

10 production step in manufacturing the semiconductor
device according to the first embodiment;

FIG. 5 is a cross section illustrating another
production step in manufacturing the semiconductor
device according to the first embodiment;

15 FIG. 6 is a cross section illustrating a'
production step in manufacturing the semiconductor
device according to the first embodiment;

FIG. 7 is a cross section illustrating a
production step in manufacturing the semiconductor

20 device according to the first embodiment;

FIG. 8 is a cross section illustrating a
production step in manufacturing the semiconductor
device according to the first embodiment;

FIG. 9 is a élan view of the semiconductor device

25  shown in FIG. 1; "

FIG. 10 is a cross section of a semiconductor

device according to the second embodiment;



5 - -isetropic etching using the second nask fil m patterns.

According to the present invention, there is yet further provided a
nmet hod of manufacturing sem conduct or devi ce, conprising the step
of : preparing a sem conduc- tor substrate of a first conductive
type; inplanting an 10 I mpurity of -a mgcond conductive type into a
surface of the sem conductor substrate; growi ng a sem conduct or

| ayer on the sem conductor substrate, for formng a buried | ayer of
the second conductive type by defusing the inmpurity; boring the
sem conduct or | ayerF¥@y 1U5is amkioss Sectkinmh ilklatahatiing e meodwonduct or
substrat e; oxidizing a surface of the sem conductor |ayer includ-
ing at | east abiopehteR b1 MampEactuyming mmonyentianal semiconguakor t he
field oxide d|V|d| g t he surface of the sem conductor |ayer, for
buil ding up a dey ? devi ce reglon and a second device region in the

surface of e nductor and, t.he se ond devi,ce region
]E)ei ng formed upon t Ecbﬁegsl%lﬁ ?rf%?%%?%ngrFStra ing rﬂﬂﬂ*‘? %l'rof t he
e, Conde R L LI ddfiectuping J5H Sl Tondy™ 70! 19 o
source region @9gt £gi on; oxidizing the surface of the
first device r%%ﬁ%ﬁ?n or ?%rn1 {bé a gate insulation film

FIG. 13 is a cross section 1llustrat1ng another

production step in manufacturing the conventional
semiconductor device;

10 FIG. 14 is a cross section illustrating another
production step in manufacturing the conventional
semiconductor device; and

FIG. 15 is a cross section illustrating another
production step in manufacturing the conventional

15 semiconductor device. |

Detailed Description of the Preferred Embodiments

Embodiments of the present invention will now be
described with reference to accompanying drawings.
First, the first embodiment will be described with
20 reference to FIGS. 1 and 8. These figures illustrate a
MOS transistor portion of a BiCMOS device and a bipolar
transistor portion located adjacent thereto. 1In this
embodiment, the explanation will be provided in connec-
tion with the case where an NMOS transistor of a CMOS

25 ‘circuit and an NPN bipolar transistor adjacent thereto

are used.

FIG. 1 is a cross section of a semiconductor



pracéssi'ng a gate el ectrode on the gate insulation film i npl anti ng

an inpurity in the second device region, for constituting a collector
region; inplanting an inpurity in the second device region, for
constituting a base 5 region; inplanting an inpurity in the second

devi ce region, for constituting anl®nttter region; forning an
insulative filmpattern on the gate el ectrode, the insu- lative film
pattern having an end portion extending to the field oxide; formng

i Fm patter ns 9hvice, “and{ R, SHawp; TRothEs hLOGERd,R FYTLLR “whi ch are
tPon film tneoBisaxial HRESE S8 RPeacAS, BPantionadrer Sibstigte

or t1 ons, by aliEolRosr, LepsREELnY bE |a"PCtObBlEL foon seRBROAFELLED . .
pattern’ * °% ubstrhre 10 anfiah N FIRALLA! 8B1ARIEL MHay e ONe GRGHnT!! M

the secong devipgethedisabstpdtbheoendaRONti eRpatitpeds RPusion NBEEpedon film

and etching forth portions of the con- ductive | ayer which are other
than the thirdregibnong is formed at a predetermined region on the
surface of the silicon semiconductor substrate 10. This
buried region 12 is covered by the epitaxial layer 11,
and buried in the bipolar transistor portion and the

10 PMOS transistor portion (not shown). A field oxide film
2, which serves as an element separation region, is
formed on the surface of the epitaxial layer 11.
Impurities are diffused into the NMOS transistor portion
(MOS portion in the figures) so as to form a P well 13,

15 and the NMOS transistor is formed in the P well. 1In thé
P well, an N-type impurity diffusion region 14 to serve
as source/drain regions of the NMOS transistor is
formed. The source/drain regions may be of an LDD
structure.

20 On a region of the semicoﬁductor device 10, located
between the sourcé/drain regions 14, a gate electrode 4
made of, for example, polysilicon, is formed via a gate
oxide film 3. The gate electrode 4 is formed from the
first conductive film on the semiconductor substrate 1.

25 The surface of the NMOS transistor portion including the
gate electrode 4 is covered by an insulation film 5 such

as a silicon oxide film, having a thickness of about



by isot.ropic etching using the second mask film pattern. The
end portion of the insulation filmis coated and protected by the
conductive filmobtained by 25 patterning the conductive |ayer, and
therefore the insulation filmis prevented from being exposed to
stress and does not easily peels from th&0seni conduct or

- 16 - substrate. Mreover, since the protection film extends
onto the insulation filmand the sem conduct or substrate, the

tecti filmd I ff f fil h h
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filmwhich _ cov e stepped portion is renoved by etching.
Addi ti ong Obgit?fz‘t%‘.oi‘ﬁ%fa%\fﬁ‘tﬁﬁ% xildee FiNKeRLi Ofthe end pWriticBeoget forth
|

in the descri on which follows, and
the insulation film 5 on the field oxide film 2 is cov-
ered by the polysilicon film 61. The polysilicon film
61 prevents the end portion of the insulation film 5
from being exposed to stress during, in particular, a

10 later heat step. The polysilicon film 61 also serves as
a protection film designed to prevent the peeling-off of
the insulation film. The polysilicon film 61 consists
of the second conductive film. The protection film 61
is electrically floating. The protection film 61 is

15 stretched on the upper surface of the'insulation film 5
so as to function as a protection film. The protection
film 61 is also stretched on the field oxide film so as
to have a support for itself to the semiconductor
structure.

20 : On the other hand, in the NPN bipolar transistor
portion (bipolar portion in the figure), a f—type
impurity diffusion region 15 serving as a base region is
formed, and an N-type impurity diffusion region 16
serving as an emiéter region is formed within the base

25 region. The bufied regionﬁlz formed in the bipolar
transistor portion is connected to a deep Nt impurity

diffusion region 17 used as a collector region, and the



15.'“'in-part wi Il be obvious fromthe description, or may be

| earned by practice of the invention. The objects and advant ages of
the invention nmay be realized and obtai ned by neans of the
instrumentalities and conbi nati ons particularly pointed out in the
appended clains. 20 Bri ef 2Bescription of the Draw ngs

The acconpanyi ng drawi ngs, which are incorporated I n and constitute
a part of the specification, illus- trate presently preferred

enbodi nents of the j,nv et her

description glwmgiéﬁlgmnaﬁ&gtiﬁé‘ ggt %I gﬁnﬁg\éméﬁap%geﬁgg?’ﬁ%tor
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FIG 1is a Crt%fes sseqﬂé&{hufgtoaﬁ:%ﬂsg:@é%m 107 4y %‘iectrode 8Coer ¢hag to the

first enbodi ne i's a cross section Illustrating a
production A TR MHad 01 4 12%@1%%11@1% danigc eramcor di ng
5 to the flrst eﬁ%ﬂé$ ment ; lﬁ% IS a Cross sectfon

il lustratg ng apwd "fdcond condUEHUA iANnstep in manufacturing the
sem conduct or
As described, the second conductive film consists
of the base electrode 6 and the protection film 61. The
base electrode 6 is connected to a power source potential,
through not shown. The protectibn film 61 is electri-
10 cally floating. An emitter electrode E and a collector
electrode C are connected to the emitter region 16 and
. the collector electrode lead-out region 18, respectively.
These electrodes E and C are metal electrodes such as of
Al, and are connected té an Al wiring portion made of
15 the third or higher conductive film (not shown), formed
on the second conductive film via an interlayer insula-
tion film. The emitter electrode E is connected to a
power source potential, and the collector electrode C
is connected to a power source potential. The surface
20 of the semiconductor substrate 1 is coated and protected
by a passivation film (not shown).
The emitter electrode E and.the collector.electrode
C may be formed from the second conductive film. 1In
this case, the base electrode is made of metal such as
25  al. | _ |
As described, the end portion of the insulation

film 5 which covers the gate electrode 4 which is the



devi-ce .according to the first enbodi nent; FIG 4 is a cross

section illustrating another 10 production step in manufacturing the
sem conduct or devi ce according to the first enbodi nent;

FIG 5 is a cross section illustrating another production step in
manuf acturing the sem conduct or ' WeA4 ce according to the first
enbodi nent; 15 FIG 6 is a cross section illustrating a
production step in manufacturing the sem conductor devi ce accordi ng

L odt B AR, A SR (ork O B SR | ey "

according. o L0 {153 LTMIEN by the protectfHfrifd H o 43 sect ! on

illustrating pr oducti on RNt acturing m conduct or

devi ce aCCOfd'%&éﬁdt%édé@iv&f@mﬁ rE%%ained L by p; patteanIi%g %Hes a plan view

of the sem conductor device shown i n FIG 10 is
a Cross SeCt'%be\iu@tf\?é“Péy@ny&Emed on th’@%zﬁ@ir@@iﬁ@d&&tﬁ}ﬁe second

enbodi ment ;

5 semiconductor substrate. Therefore, the end portion of
the insulation film is prevented from being exposed to
stress. Furthermore, the insulation film does not
easily peels off from the surface of the semiconductor
substrate, thus remarkably lowering the defective

10 product rate. The insulation film 5 is not limited to
the CVDSiO, film, but may be a two-layered Si3N,/SiOp
film which uses a CVDSij3N4g film or a silicon nitride as
an underlayer. The gate electrode is not limited to
polysilicon, but may be of some other available material

15 such as a polycide film of a laminated body incluaing a
polysilicon film and a titanium silicide film formed
thereon. The second conductive film may be of, other
than a polysilicon film, a refractory metal such as Ti,
W, Mo etc., a metal, a polycide film, or a polycide/SiOj

20 film obtained by covering a polycide film by a SiOp
film. Si3N, is strong against stress and, thus when the
insulation film 5 is made of Si3N4, the peel-off of the
insulation film 5 can effectively be supported. When a
single film structure is used for the second conductive

25 film, the end portion of the insulation film 5 can be
more effectively prevented from the peel-off.

Next, a method of manufacturing a semiconductor



FIG -11.9s a cross section Il lustrating a produc- tion step in

manuf acturing a conventional sem conduct or devi ce; Fl G
12 is a cross section illustrating another 5 production step in

manuf acturing the conventi onal sem conduct or devi ce;

FIG 13 is a cross section illustrating @dther production step in
manuf acturing the conventi onal sem conduct or device; 10

FIG 14 is a cross section illustrating another production step in
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adj acent thereto

the silicon semiconductor substrate 10. An element
separation field oxide film 2 is formed on the surface
of the epitaxial layer 11. An N-typé source/drain

10 regions 14 are formed in the P well 13 of the MOS
transistor portion. A polysilicon gate electrode 4 is
formed at a region between the N-type source/drain
regions 14, located on the semiconductor substrate, via
the gate oxide film 3 obtained by heat oxidation of

15 silicon. The gate electrode 4 is formed from the first
conductive film on the semiconductor substrate 1. On
the other hand, a P-type base region 15 is formed on the
NPN bipolar transistor portion, and an N-type emitter
region 16 is provided in the base region. The buried

20 region 12 is connected to the deep Nt impurity diffusion
region 17 of the collector region, and the diffusion
region 17 is connected to the N* collector electrode
lead-out region 18. As shown in FIG. 3, for example, a
silicon oxide film (Si0z) having a thickness of 100 nm

25 is depoSited by CVD on the entire surface of the semi-
conductor substrate 1 including the gate electrode 4.

Then, a photoresist 19 having a predetermined pattern is



are used:. FIG 1 is a cross section of a sem conduct or

- 19 - device, and as shown in this figure, a so-called

epitaxial wafer is used as a sem conductor substrate 1, t he waf er
consisting of a P-type silicon sem conductor substrate 10 and an

N err]-silicon epitaxial layer 11 growr & - on the substrate 10. An N+
I mpurity diffusion buried region 12 is fornmed at a predeterm ned
region on the surface of the silicon sem conductor substrate 10.

lgldsburi ed i lrjlu CIP@?%‘# g‘%}%léqlr%aﬁlr%siag%)\c/ﬁ’eor }efgﬁ‘%/ro#q’%n?qltggl%éra dgvéé%t“rdansi stor
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transistor is {oseRdifride &k vald r1d18 (Beide £11m B.VEI1, an N-type
i mpurity diffusi'on region 14 to serve as source/drain regions of the
NMOS transistor is Next, ad Q§litwh {erROUILe/tHAIS 1HRBPBX WY fanPfs an LDD
is etched using the photoresist 19 as a mask, and the
silicon oxide film portion formed on the NPN bipolar
transistor portion and on a part of the field oxide film
2 is removed by etching. Next, after removing the
10 photoresist 19, a polysilicon film 60 having a thickness
of about 3000 nm, which is the second layer, is depos-
ited as shown in FIG. 5, and a photoresist 9 having a
predetermined pattern is formed so as to cover the base
lead-out electrode forming region of the NPN bipolar
15 transistor portion, the gate electrode 4, the end por-
tion of the field oxide film 2, and the end portion of
the silicon oxide film 5. Next, as shown in FIG. 6, the
polysilicon film 60 is selectively removed by etching
using the photoresist 9 as a mask. In order to etch the
20 polysilicon film 6, an anisotropic etching technique
such as RIE is employed. By using an anisotropic
etching, the pattern accuracy can be advanced. Next, the
photoresist 9 is removed. By this etching process, the
polysilicon film 60, which is the second layer, is
25 "divided into a'protection_film 61 for protecting the
base lead—but elecfrodé GIaﬁd the end portion of the

field oxide film 2, and a polysilicon film 62 for



structure. 20 On a region of the sem conductor device 10, |ocated
bet ween the source/drain regions 14, a gate electrode 4 made of, for
exanpl e, polysilicon, is formed via a gate oxide film3. The gate
electrode 4 is forned fromthe first conductive filmon the

sem conductor substrate 1. 25 The sukbacre of the NMOS transistor
portion including the gate electrode 4 is covered by an insul ation
filmb5 such as a silicon oxide film having a thickness of about
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to stress during, “in particular, a 10 ater heat step. The polysilicon
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film 62 for covering the gate electrode 4 and the end
portion of the field oxide film 2 is exposed, is formed
on the semiconductor substrate 1, and using this pho-
toresist 20 as a mask, the polysilicon film 62 is
10 removed by etching. This process is carried out by the
isotropic down-flow type plasma etching method using,
for example, CF4 and O3. With this method, polysilicon
residue, which is easily formed on the side wall of the
stepped portions of the silicon oxide film 5, formed by
15 the end portion of the gate electrode 4 or the field
oxide film 2, is not produced, and therefore the second
conductive film consisting of the protection film 61 for
protecting the end portion of the silicon oxide and the
base lead-out electrode 6 can be accurately formed. It
20 should be noted that'the method is not limited to the
down-flow type plasma etching, but an arbitrary iso-
- tropic etching method may be used.
FIG. 9 is a plan view of the semiconductor device.
As shown in FIG. 5, the entire periphery of the MOS
25 region is surrouhdedéby-the>protection film 61. With
the structure; residue of the conductive layer does

not occur, and further, stress and peel-off of the



the insul-ation film The polysilicon film®61 consists of the second
conductive film The protection film61 Is electrically floating.
The protection filme6l is 15 stretched on the upper surface of the
insulation filmb5 so as to function as a protection film The
protection film6l is also stretct®d-on the field oxide filmso as
to have a support for itself to the sem conduct or structure. 20

On the other hand, in the NPN bipol ar transistor portion (bipolar
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as a collector reglon - 21
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el ectrode | ead-out region 18 for on the surface of
sem condust or sebStémds o FIE. e@ctrode 6 of the base regl on 15 is

made of a polysilicon film and from
FIG. 10 is a cross section of a semiconductor

device, and illustrates a MOS transistor portion of a
BiCMOS device and a bipolar transistor portion adjacent
thereto. 1In this embodiment, the explanation will be

10  provided in connection with the case where an NMOS tran-
sistor of a CMOS circuit and an NPN bipolar transistor
adjacent thereto are used. A semiconductor substrate 1
consists of a P-type silicon semiconductor substrate 10
and an N~ silicon epitaxial layer 11 grown thereon. An

15 Nt impurity diffusion buried region 12 is formed at a
predetermined region on the surface of the silicon
semiconductor substrate 10. This buried region 12 is
covered by the epitaxial layer 11, and buried in the
bipolar transistor portion. A field oxide film 2, which

20 serves as an element separation region, is formed on the
surface of the epitaxial layer 11. The element separa-
tion region consists of the field oxide film 2 and a
trench 28 formed underneath the field oxide film, and
filled with an insulating material such as SiO,.

25 iﬁpﬁritieé are_diffused_into the NMOS transistor
portion (MOS portion in the figures) so as to form a P

well 13, and a NMOS transistor is formed therein. 1In



5 the.second conductive film As descri bed, the second

conductive filmconsists of the base electrode 6 and the protection
film®6l. The base electrode 6 is connected to a power source
potential, t hrough not shown. The protection film®6l is electri- 10
cally floating. An enitter electrode E &&d-a col | ector el ectrode C
are connected to the emtter region 16 and the collector el ectrode

| ead- out region 18, respectively. These el ectrodes E and C are neta

I d a f Al d ted t A _wri ti
Tade of 15 e Ml 13 AtyNaEYPSaIOLEROLarRL FROLORROMA) OF BB :al o
h q : | : nterl : ) ti .
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dth [ 1 d [ ource
A 0® 0! SS HeIBcyad dcon! S SORBEREAToO0RERANETOROUTCE

and protect ed petyeen Bhe? RATTVAra9R FelyTbh808 4Sh9WBLted on the The
emtter electrode E and the collector el éctrode C may be fornmed from

the secomd cordngidomidtdor substrate, Whasthasgatkhexhaserehmacrode is nade
of nmetal such as 25 Al. As described, the end portion of the
i nsul ation fiHendatshiellecterodes 4t is daormedl €ebmotdRed fbseh i s the
conductive film on the semiconductor substrate 1. The
surface of the NMOS transistor portion including the
gate electrode 4 is covered by an insulation film 5.
10 The insulation film 5 consists of an Si0O, film 51 having
a thickness of 150 nm and formed by the CVD method, and
an Si3N4 film 52 having a thickness of 100 nm, and
formed on the film 51. This insulation film 5 is
stretched on the field oxide film 2 of the element sepa-
15 ration fegion, and the end portion thereof is limited on
the field oxide film 2. The end portion of the insula-
tion film 5 on the field oxide film.2 is covered by the
polysilicon film 61 made from the second conductive
film. The second conductive film 61 consists of the
20 polycide films 26 and 27, and the Si0O, film 25 formed
thereon, and the polycide film consists of the polysi-
licon film 27 and a TiSi, film 26 formed thereon. As
in the first embodiment, the protection film 61 is
floating in terms of potential. The protection film 61
25 is stfetched on the'upper surface of the insulation film
5 so as to function as a protection film. The protec-

tion film 61 is also stretched on the field oxide film



- 22 27 first conductive filmfornmed on the MOS transi stor

portion is covered by the protection film®61l of the second
conductive filmobtained by patterning the conductive | ayer fornmed
on the entire surface of the 5 sem conduct or substrate. Therefore, the
end portion of the insulation fitm8 s prevented from bei ng exposed
to stress. Furthernore, the insulation film does not easily
peels off fromthe surface of the sem conductor substrate, thus
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tltanIUHISI|ICbgetﬁé|§bﬁgéa§§uctor ded{ws eon. The second conductive film

may be of, other han a polysilicon film a refractory netal such as
Ti, s W M eton,tnerratnér Baf®| Yin dghd iNPN Bipcl 430 tHenda/s®ide? 20
filn1obtained by covering a polycide filmby a Si film

Si[err] N err] pertionpgaaBatypé basessegimh 15uts Wmarmddie and an
N-type emitter region 16 is formed within the base
region. A collector electrode lead-out region 18 is
formed on the surface of the semiconductor substrate 1

10 at a location away from the base region 15. A base
electrode is formed in the base region 15. An emitter
electrode 23 and a collector electrode 22 are connected
to the emitter region 16 and the collector electrode
lead-out region 18, and these electrodes are made of the

15 second conductive film comprising the polysilicon film
and the TiSi, film formed thereon, as in the protection
film 61. Thus, the second conductive film consists of
the collector electrode 22; the emitter electrode 23 and
the protection film 61. The collector electrode 22 is

20 connected to a power source potential, and the emitter
electrode 23 is connected to a power source potential.
Also, the base electrodes is connected to a power source
potential.

The base electrode may be formed from the

25 conductive films 27 and ?6,: In this case, the collector

electrode 22 and the emitter electrode 23 are made of

metal such as Al.



insulation film5 is made of Si[err]Nerr], the peel-off of the

insulation filmb5 can effectively be supported. Wen a single film
structure is used for the second conductive 25 film the end portion of
the insulation filmb5 can be nore effectively prevented fromthe
peel - of f. : Next, a method of @@nuofacturing a seni conductor

- 23 - devi ce, according to the first enbodinent, wll now be
described with reference to FIGS. 2 to 8. As shown in FIG 2, the

' duct b t istg of a P-type silicon sem conduct or
eubstrate 10 and ;#h%%o%gﬁ?’}rs?ﬁ'PF&FHdgpilFQQFQP¥I 598:}0?1.18 AﬁfN+ bu][i ed

' 12 1L.S.4f d . I E.m egion. of ,the surface_o
{ﬁglgPlicon sgﬁFg%% S@{§§ &8s #2 @gﬁ%ﬁt ngggghEﬁPn buriegséﬁﬁ?&?i&ﬁ field

oxide film2 igfqr meOR+ gﬁlgﬁlf&E?ggiangs onogrgb?ﬁnteﬁiggiﬂ%g:trjlrayer 11. An

N-type source/drain 1 regi ons or me "13 of the
MOS tr 3egivngr 19Qrtion. A polysilicon gate electrode 4 is
formed at a region between the N-type source/drain regi ons 14,

| ocated @n the senwhendforfiingukser gbeond 2onductiveN®idat 8h8¥%hdsenfil m 3
obt ai ned by heat oxidation of

FIG. 10, a conductive layer is 18 formed on the main
surface of the semiconductor substrate 1 in its
entirety, as in the first embodiment, and the conductive
layer is selectively etched, thus forming a conductive

10 film for covering the stepped portion formed by the
first conductive film and the stepped portion formed by
the end portion of the field oxide film. Then, a prede-
termined portion of the conductive film is covered by
the photoresist 20 and those portions of the conductive

15 film which cover tﬁe stepped portions, are removed by
etching. After that, the photoresist 20 is removed,
and the resultant is subjected to a later step, thus
completing a semiconductor device. Since the surface of
the insulation film 5 is formed of the Si3N, film 52

20 which is not easily etched, the conductive film covering
the stepped portions can be effectively etched without
being over-etched.

The structure of a semiconductor device of the

present invention has been described with reference to

25 FIG. 10. Referring to'FIG. 10 again, a method of
manufacturihg the semiconductor device comprising a

MOS transistor and a bipolar transistor is described



15 silicon. The gate electrode 4 is fornmed fromthe first

conductive filmon the sem conductor substrate 1. On the other hand,
a P-type base region 15 is forned on the NPN bi pol ar transi stor
portion, and an N-type emtter region 16 i.s provided in the base
region. The buried 20 region 12 is-c8@nected to the deep N+ inpurity

di ffusion region 17 of the collector region, and the diffusion .
region 17 is connected to the N+ coIIector electrode | ead- out regi on
18. As shown in FI.G for _exa Llicon oxide film (S Q2)

havi ng a thlcﬁ%5599ﬁ nht 3.0 103 3@&0%PFH&aS}°ENfzéﬁ phanénthee
1 ng t
olectrode 4 Becohd ﬁ?é}%’uca’fi(é’%g?%ﬁt ac $8biasEagas P§a'esgf=\n$ﬂggfﬁauern

hereon so

131: to cover t &S gat & tuctuES e Joggyer. in t_?‘%_ef%&%s%f‘?. ﬁSSFleié°?i'el d
oxide film 2. fHEainsulatE§H“§¥ﬁ$ 4 el ohPﬁFEEgeo@i%h'gre extends onto,

t he upper surface d oXI| Next, as

shown i ngFl G gbsdri®ed ldsC Yo i @% %‘EEh@le la er! 8t BE ﬁ eUFbpg the
K

photoresist 19 as a mask, and n oxXi n1port|on f or med
on the NPN bi plearity.

An N impurity such as phosphorus P or arsenic As is
implanted into a predetermined area of the surface of a
P-type semiconductor substrate 10. Next, an N~ epitaxial
10 layer 11 is grown on the semiconductor éubstrate 10.
During this step, a P-type buried layer 12 is formed in
that area. A trench is formed in the epitaxial layer
11, which lead to the semiconductor substrate 10. The
trench is filled with SiO3, by CVD. Thereafter, a field
15 Sxide film 2 of a predetermined pattern is formed on the
epitaxial layer 11. The epitaxial layer 1 is divided
into a first element portion and a second element
portion by the field oxide layer 2 and the insulative
trench 28. The second element region is above the
20 buried layer 12. The first element region and the
second element region constitute a MOS transistor region
and a bipolar transistor region, respectively. Then, a
P impurity such as boron B is implanted into the MOS
transistor region to form a P well. Next, an N impurity
25 is implanted into the predetermined areas of the P well
MOS region to form a sourcé;reéion 14 and a drain region

14, respectively. A gate insulation film 3 is formed on



transi'stor portion and on a part of the field oxide film 21s

renoved by etching. Next, after renmoving the 10 phot oresi st 19, a
polysilicon film 60 having a thickness of about 3000 nm which is
the second | ayer, is depos- ited as shown in FIG 5, and-a
photoresi st 9 having a predet ermi iéd pattern is forned so as to
cover the base | ead-out el ectrode formng region of the NPN bipol ar
15 transi stor portion, the gate el ectrode 4, the end por- tion. of

the field oxi fi t he,.end port.i,on af the silic oxi de
films. Next, q‘jke W?ﬂi‘%‘e el & gate e%avm% é‘oH'sf Hormeg. jon

sel ectively r Y i I n or esi mask. In
order to e%/c hq{%eedjaz%l ﬁsﬁ%%% cfoir%L g iu’f'm g‘,ﬁée]fﬂea?r%%é"dt %glpi%i: iZ’F’?’ﬁﬁi?rg

t echni que | | ' (¥oTol) _
etching, the piast t%@g?ﬁ&?f%ﬁ@gle% vfrﬁtcﬁmﬁeq%d?%tl‘h@g o i gﬁ'(?tooresi st

9 is renoved. By WitdnAHVN T YiWieto fAd¥en an Nt dA1ETHdrC diidnmi&O,
which is the second | ayer, is 25 divided into a protection film®6l for

protectirg theeading tmsthd dadkimd leyent e Gextd the anghurdrty eucy the
field oxide film2, and a polysilicon film®62 for
- 25 - as boron B is implanted in the predetermined area of the
bipolar transistor region to form a P base region 15.
Then, an N impurity is implanted into a predetermined
area of the P base region to form an N* emitter region
10 16. At this time, the N impurity is also implanted in
the collector region 17 to form an Nt collector contact
region 18. Thereafter, an insulation film 51 is formed
over the gate electrode 4 so as to extend onto the field
oxide film 2 between the MOS transistor region and the
15 bipolar transistor region. Nexf, a conductive layer 27
made of polysilicon is formed over the surface of the
semiconductor structure. Then, resist patterns are
formed on those portions of the conductive layer, which
are on the MOS transistor region, the end portion of the
20 insulation film 51, and the emitter region 16, to cover
the portions. Next, the conductive layer is etched by
an unisotropic etching, using the resist pattern as
a mask. Then, the resist patterns are removed.
Thereafter, a resist pattern is formed over the bipolar
25 transistor region-and the~gnd portion of the insulation
filh. Then, the cbnducfiQé layer on the MOS region is

etched by an isotropic etching, using the resist pattern



covering the end portion of the field oxide film 2. Next, as shown in
FIG 8, a photoresist 20 having such a pattern that the protection
film®6l for protecting the ' end portion of the silicon oxide filmb5,
and the base 5 | ead-out el ectrode 6 are covered, and the polysilicon
film62 for covering the gate el ectrode 32 md the end portion of the
field oxide film2 is exposed, is forned on the sem conduct or
substrate 1, and using this pho- toresi st 20 as a nask, the

pol ysi licon f|In162%§k removed by etching. This process is carried
out by the ‘opi ¢ down- fIOM/type pl asma et chi ng nmet hod usi ng,

for exanple, CF[errg ﬁ&cﬁlﬁferd] vteﬂ, HeS R ﬁQtTj.Bglh)ﬁ" lth%OEnsPla-

resi due, which |s eas med on e side wa

porti ons of t e g m%qub\;ér]&'ﬁé1tﬂeord% BiectRoge,! uﬁieﬁdieo§hbon of

t he gate electro el oxI de I s not produced, and

therefore the sgeaAntonduct ived FdUG | \ﬁ%ﬂmédno@pwesmg t@hnkhetBrot ecti on
film®e6l for protecting the end portion of the silicon oxide and the

base | eads out pepidmwdel s dnrededl a8C Whni @noterstion. flillm,2@hichsheulttiebe
noted that the nethod is not limted to the down-fl ow type plasm

et ching, but aecond taendudtsiore £ilm, dbhitaEiinedetyhipadterniod fhe be used.
FIG 9 is a plan view of the sem conductor devi ce. As shown in FIG
9, the entire gandytiiye giayar faxmedDn theegindiiries ssurfiecenedd the t he
protection fllggégbonggéghr substrate. The protection film 61 pre-
vents the end portion of the insulation film 5 from
10 being stressed. The protection film 61 also functions
as a protection film for preventing the peel-off of the
end portion of the insulation film 5. The film 61 is
electrically floating. The protection film 61 extents
onto the upper surface of the insulation film 5 to carry
15 out the funétion as a protection film. PFurther, the film
61 extends onto the field oxide film 2 to have a support
for itself to the semiconductor dévice. With the
protection film 61, the insulation film is prevented
from being stressed and does not easily peels off from
20 the surface of the semiconductor substrate, thus reduc-
ing the defective product rate.
The above embodiments were explained in connection
with the case where an epitaxial wafer was used.
However, the preseht invention is not limited to such a
25 case, but any type of preéently available Si or Ge wafer

can be used. Further, the semiconductor substrate may

be of either P-type or N-type, and a PNP transistor can



the structure, residue of the conductive | ayer does not occur, and
further, stress and peel-off of the

- 26 - insulation filmcan be nore effectively suppressed. The

MOS region is situated nearer the center of the sem con- duct or
substrate than the bipolar regionis. ~ 33 - The second enbodi nent

w Il now be described with 5 reference to FIG 10. FIG 10
is a cross section of a sem conductor device, and illustrates a MOS

transistorlung%(ugég égt?1b¥§°fgé14%%ns 1 Q,and a bipolar transistor

portion adjacen odlnent t he explanatlon\MII

be 10 provi ded w6 ? e A1 ANGR tfi?

sistor of a CMOS CIrCUIt an ar tran5|§t acent

thereto are Usstby éh&‘eﬁi”ﬁf&hﬁi%féssﬂﬁﬁdr@d& hot easiSPRN S, Ay Lype

silicon sem conductor substrate 10 and an N err] “silicon epltaX|aI
|l ayer 11 gr owtHdwsfsre Hife ﬂifbducﬁ\lﬂémldah Bd mMederBtpledd egion 12 is
formed at a predeterm ned region on the surface of the silicon

senm condgt or sthsttute drid electhicaledpeagitionl? iConsequentdayersed by the
epitaxial layer 11, and buried in the
semiconductor device in which integrated circuits of
different types, for example, a MOS integrated circuit
and a bipolar integrated circuit, can be obtained at a
high good product rate. Further, when the conductive

10 film formed on the insulation film for covering the
semiconductor substrate is patterned into an electrode
or a wiring portion, residue of the conductive film,
which may be formed on the side wall of the stepped por-
tion created on the insulation film, is not generated.

15 Therefore, the conductive film can be accufately pat-
terned despite an increasing number of stepped portions
created on the surface of the insulation film along with
an increase in degree of integration of the semiconduc-
tor device, and downsizing thereof.

20 Since the end portion of the insulation film for
covering the first conductive film used for a wiring
portion or an electrode, is protected by the protection
film which constitutes the second conductive film formed
on this first conductive film, the conductive film is

25 prevented from streés and1does not easily peels off from
the semiconductor substr&ﬁe? The conductive layer

formed on the entire surface of the semiconductor device



bibola} transi stor portion. Afield oxide film2, which 20 serves as an

el enent separation region, is fornmed on the surface of the epitaxial
| ayer 11. The el enment separ a- tion region consists of the field
oxide film2 and a trench 28 forned underneath the field oxide film
and filled with an insulating mat3¢ial such as SiJerr] 25
Inmpurities are diffused into the NMOS transi stor portion (MOS
portion in the figures) so as to forma P wel | 13, and a NMOS

transistor is,for

- the bfsmggfgﬁéﬂgéﬁéﬁﬂb%% EBEr%E?BP%‘? LARAATE q&%#ec%hienlthe NS
porysi 11 con.  HeShEFfseh ?f‘%rﬁpﬁéﬁif%" Snd BBEEIGR9E (e ARSI n regi ons

14, Iocated o] or b e oxide film
: fi%ﬁeagst corp B8, coBEFL VBN MGl R 8
conducti ve f'E&?Beéhéuée%CQQdHSt%of&'béﬁéaf&rﬂatin%l‘? of side Ydfpce of the

NMOS transistor portion including t gate electro I's covered by
an insul gtionréshiadué. of 1fhe J8€chASEHbAGREEiTE | £1 Bn CONSEIS Ss #gﬂ%S'CQ film

51 having a thickness of 150 nm and fornmed by the CVD od, and
portions created by covering the first conductive film
and the field oxide film.
Additional advantages and modifications will

readily occur to those skilled in the art. Thefefore,

10 the invention in its broader aspects is not limited to
the specific details, representative devices, and
illustrated examples shown and described herein.
Accordingly, various modifications may be made without
departing from the spirit or scope of the general

15 inventive concept as defined by the appended claims

and their equivalents.



W

am Si3N4 film52 having a t hi ckness of 100 nm and o f
filmb51l. This insulation filmb5 is stretched on the ﬂlm "ﬂEIH

2 of the elenent sepa- 15 ration region, and the end port« om thereo
limted on the field oxide film2. The end portion of the insula-
tion film5 on the field oxide film2 is Eoggred by the pol ysilicon

filmo6l nade fromthe second conductive “film The second conducti ve
film®6l consists of the 20 polycide filnms 26 and 27, and the SiQ2 film

25 forned t hereon, and the polycide filmconsists of the polysi-
licon film27 an T3S % f&hﬁaz f,ormed thereon. As in the first
enbodi nent, the g?%?%éiio%d [ n1gf'is floating in terns of

potential. The proteqtion FelcBhduédor ?g§i§ér@5ﬁ€§gsgggghe upper surface
a

of the insulation film 5 so as to tunction a protection film The
pr ot ec- tion fid @eﬁﬁd@d@b%rstsﬁasebadeOHawﬁ?faefdr_gtsl ferheh
- 28 - so as to have a support for itself to Tthe sem conductor
‘structure. The palegicle dnd a siecoatuetemedycesgibs; resistivity of the
filmto increase the operation speed of the sem conductor device.

5 an insulation film formed on said first element

region of said semiconductor substrate, having an end
portion extending to a region of said semiconductor
substrate which is between said first element region and
said second element region;

10 a conductive film formed on said end portion,
extending onto said insulation film and said semiconduc-
tor substrate; and

a wiring film formed on said second element region,
said wiring film and said conductive film being formed

15 by patferning a common film, and said wiring film and
said conductive film being electrically insulated from
each other.

2. A semiconductor device according to claim 1,
wherein said conductive film is electrically floating.

20 3. A semiconductor device according to claim 1,
wherein said insulation film comprises a SiN film.

4. A sémiconductor device according to claim 1,
wherein said conductive film surrounds said first
element region.

25 - 5. A semiconductor device according to claim 4,
wherein said first element region is nearer a center of

said semiconductor substrate than said second element



5° ¢ On the other hand,. in the NPN bi pol ar tran5|stor
a P-type base region 15 is fornmed, and an N-type em Hl g@i@“{'ﬁq”m
is formed within the base region. A col |l ector eIectro

region 18 is formed on the surface of the sen1conductor substrate 1
10 at a location away fromthe base regigg 15 A base el ectrode
is fornmed in the base region 15. An emtter el ectrode 23 and a
col l ector el ectrode 22 are connected to the emtter region 16 and
the col l ector el ectrode | ead-out region 18, and these el ectrodes are
made of the 15 regieBohd.conductive film conprising the polysilicon film
and the TiSi2 filmformed thereon, as in the protection film®6l.

Thus, the second condéet|$esﬁmiﬁ¢%@%6tgrsdewice acconding A9 axltaim d ,ect r ode
22, the enitter e|ectrode 23 a the protection film®61. The

col l ector el ect r BREEE$N,; §ai§0c°nd‘é6'ﬁh\é%tﬁbllm cenprlass s PPy sidiisan al, and
the emtter el ectrode 23 is connected to a power source potentlal

Al so, the base efil®r odes is connected to a pomer source potential .

The base el gctrode na be, f or t he conductive filns 27 and
In thi? case, -coftl 887 ng?onéug%“ eq]%%%?%o%c‘i"zr 4 ARim &,

electrode 23 arewHEQSinsaid conaﬁééiveuffhg'comprises a single film.

8. A semiconductor device according to claim 7,
wherein said single film comprises one selected from the
group consisting of a polysilicon film, a refractory

10 metal film, a metal film, and a silicide film.

9. A method of manufacturing a semiconductor
device, comprising the steps of:

preparing a semiconductor substrate having a first
element region and a second element region;

15 forming an insulation film on said first element
region of said semiconductor substrate, having an end
portion extending to a region of said semiconductor
substrate which is between said first element region and
said second element region; and

20 forming a conductive film on said end portion,
extending onto said insulation film and said semiconduc-
tor substrate, and a wiring film on said second element
region, by patterning a common film.

10. A method of manufacturlng a semiconductor

25 device accordlng to claim . 9 wherein said conductive

film is electrically floating.

11. A method of manufacturing a semiconductor



r 29.- - The col | ector el ectrode | ead-out regi -
connected to the N+ inpurity diffusion buried region 12 ci’l“ﬂmmnm"mu""
N+ inpurity diffusion region (collector region) 17. *

form ng the second conductive filmshown in FIG 10, a conductlve
| ayer is 18 formed on the main surface of the sem conduct or
substrate 1 inits entirety, as in the first enbodi nent, and the
conductive | ayer is selectively etched, thus form ng a conductive
10 filmfor covering the stepped portion fornmed by the first

conductive fil mdevdcehacebedpad portélaimfey itrther compriidimeertheporti on of
the field oxide film Then, a prede- term ned portion of the
conductive fil mstepcofesedebting a SiNhEilmnafor emist dswatidwsEH porti ons
of the conductive 15 filmwhich cover the stepped portions, are renoved
by etching. AR.er At mgthodhefphanufasturin 4 semimnnstuctor and
the resultant is subjected to a |ater ste t hus conpl eting a

seni conduct or dé@vdee screEding §9r¢héémo£ wherein ajihKAAUGE® I m5 is
formed of the Si3N film52 20 .~ which is not easily etched, the

conduct i ve 5 i | mfddfesurgounds saifdefirapprtennt | ¥n be effectively

etched w thout 3.be|n%é%‘%é-o%cmanufacturlng a semiconductor

device according to claim 12, wherein said first
element region is nearer a center of said semiconductor
substrate than said second element region is.

10 14. A method of manufacturing a semiconductor
device according to claim 9, wherein said conductive
film comprises a polysilicon £ilm.

15. A method of manufacturing a semiconductor
device according to claim 9, wherein said conductive

15 film comprises a single film.

16. A method of manufacturing a semiconductor
device according to claim 15, further comprising the
step of selecting one selected from the group consisting
of a polysilicon film, a refractory metal film, a métal

20 film and a silicide film for said single film.

17. A method of manufacturing a semiconductor
device, comprising the steps of:

preparing a semiconductor substrate having a first
.element region and a second element region, a projecting

25 film being formed on said first element region of said

semiconductor substrate and projected from said first

element region;



ThHe structure of a sem conductor device of the i pfesent i nvention has
been described with reference to 25 FIG 10. Referri nglﬂn“mmuﬂwllwg""
again, a method of manuf acturi ng the sem conduct or de il BHINGIE
a MOS transistor and a bipolar transistor is described® © '
- 30 - hereinafter. In FIG 10, theggisulation film5 and the
second conductive film are depicted as having a doubl e | ayer
structure. However, in the follow ng description, the insul ation
filmand the conductive filmare 5 descri bed as being of a single
| ayer structure for forming e thnsulation layerAovir spid semdcohdastor
phosphorus P or arsenic As is i npl anted into a predeterm ned area of
the surface of a Substrate®yype seniconductor substrate 10. Next, an Nerr]
epitaxial 10 | ayer Is grown on the_sem cenductor substrate 10.
During this step, a P-R MineFald) dnsulationodgyeri 4o form amhinsalaa. A
trench is forned j trﬁiﬁgitaxiﬁ! I%yer 11, whiich lead to the
seni conduct or subst?ht CojMfrlng saiq projecting fida @andnhevéng Bp CVD.
Thereafter, fie oxide film 2 of a predetermned pattern is
forred on tﬁg L elth ﬂé%tion)gﬁ%ending 20’k 3 gion of Sald semicenductor
substrate which is between said first element region and
said second element region;
forming a conductive layer over said semiconductor
substrate;
10 forming on said conductive layer, a mask film
covering a step portion of said conductive layer which
is caused at an edge portion of said projecting film, a
mask film covering a step portion of said conductive
layer which is caused at said end portion of said insu-
15 lation film, and a mask film covering a portion of said
second element region;
patterning said conductive layer by an unisotropic
etching, using said mask films, to form a conductive
film covering said step portion of said insulation film
20 which is caused at said edge portion of said projecting
film, a conductive film covering said end portion of
said insulation film, and a wiring film covering said
portion of said second element region;
removing said mask films;
25 | forming a mask film on said second element region,

covering said wiring layer, and on said conductive film

covering said end portion of said insulation film;



epi taxial layer 11. The epitaxial layer 1 is divided- into a first

el ement portion and a second el enent portion by the i '
| ayer 2 and the insulative trench 28. The second el el*“ﬂ!ﬂ“@]lﬂﬁl“ﬂl“l
above the 20 buried | ayer 12. The first elenent region and the » s =
second el ement region constitute a MOS trangg stor region and a

bi pol ar transi stor region, respectively. Then, a P inpurity such as
boron Bis inplanted into the MOS transistor region to forma P
well. Next, an Ninpurity 25 is inplanted into the predeterm ned areas
of the P well Mpemowdingn saddf condactbee cfilmgtovedihgrebiad ditam

regi on 14, respectively. A gate insulation film3 is fornmed on

- 31 - t heowtgonegfosaithénsudatior £ibutbwden 4sctrapiceetshing,

the gate insulation film3. Thereafter, an N inpurity is highly
inplanted in a ph&dadeSAlfeMagkefidm;t ardbi po- | ar transistor region
to forman N+ collector region 17 5 | eading to the buried |ayer 12.

Next, a P inpurity sud®moving gaigomaskpfikmi nplanted in the predeternined

area of the bi_pol ar trapsi.stor region to forma P base region 15.
Then, an N Swpurity 8« m &}??"g&di RE omanyfagkeeng e Semiconductor

device according to claim 17, wherein said end portion
of said insulation film is on a flat surface portion of
a field oxide film..
19. A method of manufacturing a semiconductor
10 device according to claim 17, further comprising the
step of selecting a SiN film for said insulation f£ilm.
20. A method of manufacturing a semiconductor
device according to claim 19, wherein said insulation
layer comprises a single layer.
15 21. A method of manufacturing a semiconductor
device according to claim 20, further comprising the
step of selecting one from the group consisting of a
polysilicon film, a refractory metal film, a metal film,
and a silicide film for said single film.
20 - 22. A semiconductor device comprising:

a semiconductor suSstrate;

a semiconductor layer formed on said semiconductor
substrate, said semiconductor layer including a MOS
transistor region and a pipolar transistor region;

25 " a buried. layer forhéd'between said semiconductor
substrate and said semiconductor layer:

an isolation film pattern formed on said



area of the P base region'to forman N+ emtter reglon 16———36—At _this
time, the Ninpurity is also inplanted in IIec;l‘@l'm Elon 17 to

forman N+ coll ector contact regi on 18. Thereafter "m mnmn
filmb51l is formed over the gate electrode 4 so as to

field oxide film2 between the M3S trggsistor region and the 58

bi pol ar transi stor region. Next, a conductive |ayer 27 made of
polysilicon is forned over the surface of the sem conduct or
structure. Then, resist patterns are formed on those portions of the
conductive | ayer,sediadnductor dlayeay the MOS transi stor region, the end
portion of the 20 insulation filmb51, and the emtter region 16, to
cover the porti cnssouldrd andha dradncregdohsyformedeiahsadilyMos an
uni sotropic etching, using the resist pattern as a mask. Then, the
resi st patterns areansisten.region ofheaddf isemicandasiter payeer;n is forned
over the bipolar 25 transistor region and the end portion of the

i nsul ation film fest qondusdrigectfiilm pagseron fommedOdnr egiidnMDS

etched by an_isotropic, etching, using the resist pattern
- 32 - 5 transistor region of said semiconductor layer, forming a

gate electrode;
an insulative film pattern formed on said MOS tran-
sistor region of said semiconductor layer, covering said
first conductive film pattern and having an end portion -
10 extending to said isolation film pattern; and
' a second conductive film pattern having a first
conductive portion and a second conductive portion
electrically disconnected to each other, said first con-
ductive portion being formed on said bipolar transistor
15 region of said semiconductor layer and said second con- |
ductive portion being formed on said isolation film
pattern, said first conductive portion forming a base
electrode and being cennected to a power source
potential, and said second conductive portion covering
20 said end portion of said insulative film pattern and
being electrically floating.
23. A semiconductor device according to claim 22,
wherein said isolation film is a field oxide film.
24. A semiconductor device comprising:
25 a semiconductor-subéﬁfete;
a semiconductor layer formed on said semiconductor

substrate, said semiconductor layer including a MOS



‘as a mask. - ' As descri bed above, the end portion of the inéula-

tion filmfor covering the gate electrode, which is the r“wunmlluu'ld““l
conductive film formed on the MOS transistor 5 porti oni

the protection film which is the second conductive fi1mM dbt8indd by
patterning the conductive layer forngg on the entire surface of the
sem conduct or substrate. The protection film®61l pre- vents the end
portion of the insulation film5 from 10 bei ng stressed. The protection
film®6l also functions as a protection filmfor preventing the

peel -of f of thetransistord regibnoandfl at Bepblas! Bfawsidtd fegildie; film 61 is
electrically floating. The protection film 61 extents onto the upper

surface of the insul & ibmrifed dhayetro foamesl bébtween osiaid heerivwdiductas a
protection film Further, the film 61 extends onto the field oxide
film2 to have suhgip@te and saifiosemiisohfiucbot hkageni conduct or devi ce.
Wth the protection film®6l, the insulation filmis prevented

from bei ng stressed @ ifedation £4dm papters fHormedopn s@id semicennrface
of the sem conductor substrate, thus reduc- i ng the defective
product ratle. ductor layemje above enbodi nents were expl ai ned in
connection wi th the case where an epitaxial mafgr was u

ed.
However, the present & RAYRSE RN andratpnregions Seened 1Bssaid MAg  pyt

any type of pre%ﬁﬂé&é&é?ﬁ%'fggf%nsb Eafﬁ g@&?éonductor layer;

a first conductive film pattern formed in said MOS

transistor region of said semiconductor layer, forming a:
10 gate electrode;

a first insulative film pattern formed on said MOS
transistor region of said semiconductor layer, covering
said first conductive film pattern and having an end
portion. extending to said isolation film pattern;

15 a second insulative film pattern formed on said MOS
transistor region, covering said first insulative film;

a second conductive film pattern having a first
conductive portion and a second conductive portion
electricélly disconnected to each other, said first con-

20 ductive portion being formed on said bipolar transistor
region of said second semiconductor layer and said sec-
ond conductive portion being formed on said isolation
film pattern, said first conductive portion forming a
base electrode and being connected to a power source

25 pdtéhtialf:éndnsaid second conductive portion covering
said end portion of said insulative film pattern and
being electrically floating; -



can be used. Further, the sem conductor substrate may -
P-type or N-type, and a PNP transistor can |m||gl“m“m1m|“|“‘
- 33 - be used as a bipolar transistor. e present

i nvention, the insulation filmis prevent ed fronlstress and does not
easily peel off, and therefore the praduct device can be nmade stable
in 5 structure and el ectrical operation. Consequently, a

sem conductor device in which integrated circuits of di fferent
types, for exanple, a MOS integrated circuit and a bi pol ar
integrated circuit, céah thlahiconduttdveafilm patkegh beedngradthirdate.
Further, when the conductive 10 filmformed on the insulation filmfor
covering the conduG st e torons @inst ﬁatf@urthpezpndmtavmpgrmoe|,ect rode
or a wiring portion reS|d e of . the conductive film whi ch_nmay be
formed on the si aighith Rnducdyed pestion and sﬁi@nfgﬂé§beﬁ°éﬂuﬂ dve

can be. accur at of yPRRFLOR eé‘fﬂgaiﬁfmml@@s seid” SiratcFondRRESRanpRF LR |
SLepped POrILonS cna marf Ak Sl S6eadbet Meckanal batal el oo
conductive portion and said second conductive portion,
respectively; and
a third insulative film pattern having a first
insulative portion and a second insulative portion, said.
10 first insulative portion and said second insulative
portion being formed on said third conductive portion
and said fourth conductive portion, covering said third
conductive portion and said fourth conductive portion,
respectively.
15 25. A semiconductor device according to claim 24,
wherein said isolation film is a field oxide £ilm.
26. A method of manufacturing a semiconductor
device, comprising the steps of:
preparing a semiconductor layer formed on a semi-
20 conductor substrate, said semiconductor layer having
a first device region, a second device region and an
isolation film pattern between said first and said
second device regions;
forming a first conductive film pattern on said
25 first device region;
forming an insulative film pattern on said first

conductive film pattern, said insulative film pattern



——

t-or device, and downsi zing thereof. 20 Since the e '
the insulation filmfor covering the first conducti vgmﬂmﬂmmﬂm]ﬂ”ﬂ]
a wring portion or an electrode, is protected by the*ratections "«
fil mwhich constitutes the second conductive filmfornmed on this
first conductive film the conductive filingss - 25 prevented from stress
and does not easily peels off from the sem conductor substrate. The
conductive | ayer . formed on the entire surface of the sem conduct or
devi ce - 34 - is patterned
so that the steppavipgran cend poxitienh iexttdmding to saildulisbilatibinl fidmd t he
end portion of the insulation filmare covered. Later, the

ani sotropi ¢ et chPpagtesn; carried out so as to avoid the formation of
side wal | 5 resi due of the second conducti-ve filmon the stepped
portions created by cEQERing 3 monduchivedayer everi said semiggadugdori el d
oxide film Addi ti onal advantages and nodifications wll

readi |y occur tol®¥8Ee skilled in the art. Therefore, 10 the invention

inits broader aspects is,not_ Jimted.to t he ecifj.c details,
Lep?ezentat ve dzeice ?éi&ﬂﬁ fifég mask film pattern%pon firs% portions

of said conductive layer which are on said first device
region and said edge portion of said isolation film
patter;
etching second portions of said conductive layer
10 which are other than said first portions, by anisotropic
etching using said first mask film patterns:;
removing said first mask film patterns;
forming a second mask film pattern on third por-
tions of said conductive layer which are on said second
15 device poftion and said end portion of said insulative
film pattern; and
etching fourth portions of said conductive layer
which are other than said third portions, by isotropic
etching using said second mask film patterns.
20 27. A method of manufacturing semiconductor device,
comprising the step of:
preparing a semiconduétor substrate of a first con-
ductive type;
implanting an impurity of a second conductive type
-25 into a sﬁrface of said semiconductor substrate;
growing a semiconductbr layer on said semiconductor

substrate, for forming a buried layer of said second



I I’ ustr at ed exanpl es shown and descri bed herein. Accor di ngl ' '
nodi fi cati ons may be nade w t hout departing fromt heimﬁiﬂwg‘\‘)ﬂ‘\

of the general 15 i nventive concept as defined by the alss *
and their equivalents. _ - 35 -

What is clainmed is: 1. A semi candyctor device conpri sing:

a sem conductor substrate having a first el enent region and a second
el enent region; 5 an insulation filmformed on said first el enent
regi on of said sem conductor substrate, having an end portion
extending to a rapndualiivaitypee iy defustioyg said impubstyate which is
between said first elenent region and sai d second el enent region;
10 a conduct i veoringnsaddreemicondudtenrdlpgeri for making axteenéhg
onto said insulation filmand said sem conduc- - tor substrate; and

a wiring filmforsRarhad o Fajs semicoadwetoregubstrate; said wiring film
and sai d conductive fiInuPeing formed 15 by patterning a common film
and said wring filmA#tdizing a surface of said semiconductor layer

5 including at least an opening of trench, for shaping a
field oxide, said field oxide dividing said surface of
said semiconductor layer, for building up a first device
region and a second device region in said surface of
said semiconductor layer, and said second device region -

10 being formed upon said buried layer;
implanting an impurity of said first conductivity
type into said first device region;
implanting an impurity into a surface of said first
device region, for forming a source region and a drain
15 region;
oxidizing said surface of said first device region,
for forming a gate insulation film;
processing a gate electrode on said gate insulation
film;
20 implanting an impurity in said second device
region, for constituting a collector region;
implanting an impurity in said second device
region, for constituting a base region;
implanting an impurity in said second device
25 rééion, for:éonstituting an emitter region;
forming an insulative film pattern on said gate

electrode, said insulative film pattern having an end



said eonductive filmbeing electrically insulated f each

ot
2. A sem conduct or device according to claiml1, mhq u j J! ""
conductive filmis electrically floating. 20

devi ce according to claim1, wherein said insulation f|In1conpr|ses
a SiNfilm 4. A sem conductar g ce according to claiml,
wherein said conductive filmsurrounds said first el enment region

25 5. A sem conduct or device according to claim4, wherein
said first element region is nearer a center of sai d sem conduct or
substrate than spodtfdenocertehdimgtto said field oxide; -
36 - region is. 6. A sem conductor device according to
claim1, wher efarming soconductive ilayeammgwersasaid semisidnduntor
film 5 7. A sem conductor device according to claiml1,

wherein said cond@¥ekve film conprises a S|ngle film 8. A

sem conduct or device according to claim wherein said single film
conpri ses one Se|ectegopméﬁgtggrst mask film patterns on first portions

5 of said conductive layer which are upon said first
device region, said edge portion of said insulation
film, said base region, and emitter region;

etching second portions of said conductive layer
which are other than said first portions, by anisotropic.

10 etching using said first mask film patterns;

removing said first mask film patterns;

forming a second mask film pattern on third
portions of said conduétive layer which are on said
second device region and said end portion of said insu-

15 lation f£ilm; and .

etching forth portions of said conductive layer
which are other than said third portions, by isotropic
etching using said second mask film pattern.

28. A semiconductor device comprising:
20 a semiconductor substrate;

a semiconductor layer formed on said semiconductor
substrate, said semiconductor layer including a MOS
transistor region and a bipolar transistor region;

a buried layer formed between said semiconductor

25 substrate and said semiconductor layer;
an isolation film pattern formed on said

semiconductor layer;



e
group*consisting of a polysilicon film a refractory 10 “j“““@“i
metal film and a silicide film 9. A nethod o“‘m\m\m‘ ng
sem conduct or devi ce, conprising the steps of: » ¢ tprparing
a sem conductor substrate having a first el ement region and a second
el ement region; 15 formng an i nsujg@tion filmon said first

el enent regi on of said sem conductor substrate, having an end
portion extending to a region of said sem conductor . substrate which
is between said first el enment region and sai d second el enent region;
and 20 f or mi Agseurcedand i ¥ elfaimm wegicrns fowmerbrin syid MOS
extending onto said insulation filmand said sem conduc- tor
substrate, and at¥RRFAGLPT| reglor 08 sakdreemiconductor layemyi on, by
patterning a common film 10. A method of manufacturing a

sem conductor 25 fefiest seeriurtiyve of Himipattenmfarmed dind saddiMas ve

filmis electricgllx ilgating._ 11. A nethod of manufacturing a
seni conduct or ransistor reégion of said semiconductamzayer, forming a

5 gate electrode;
an insulative film pattern formed on said MOS tran-

sistor region of said semiconductor layer, covering said
first conductive film pattern and having an end portion
extending to said isolation film pattern; and

10 a second conductive film pattern having a first
conductive portion, a second conductive portion and a
third conductive portion electrically disconnected to
each other, said first and said second conductive por-
tions being formed on said bipolar transistor region of

15 said'semiconductor layer and said third conductive por-
tion being formed on said isolation film pattern, said
first conductive portion forming a collector electrode
and being connected to a power source potential, said
second conductive portion forming an emitter electrode

20 and being connected to. a power source potential, and
said third conductive portion covering said end portion
of said insulative film pattern and being.eiectrically
floating.

29. A semiconductor device comprising:
25 Hé semiconductor sﬁbstrate;
a semiconductor layer formed on said semiconductor

substrate, said semiconductor layer including a MOS
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manuf acturi ng a sem conduct or devi ce according to clarm®, Wwhédreln
sai d conductive 5 filmsurrounds said first el enent region.

13. A nmethod of manufacturing a sem conductgy - device according to
claim12, wherein said first el ement region is nearer a center of
sai d sem conduct or substrate than said second elenment region is. 10
14. A nethod of manufacturing a sem conductor devi ce according to
claim9, wherei ntrangdisbaduregien and a Hipohamwhreansdstamaleglioni;con film
15. A nethod of manufacturing a sem conduct or devi ce according to
claim9, wherein saidacbﬁﬂﬁegiLQYGQSformédIbﬁtﬂﬁﬂﬂi&ﬁiﬂzseﬁﬁﬂgn§Wﬁﬂqm

16. A method of nanufacturing a sem conductor -~ devi ce according to
clai m 15, furthePubskEALe ARdt fald semiceadurtar Jdawan:i ng one sel ected from
the group consisting silicon film a refractorglemr{etal film

a metal 20 filmaR@ éseighgfagﬂfm Ratrey pedyan said con-

17. A met hod of gan%facﬁuring a sem conduct or devi ce, conprising the
steps of : Uctor, l8¥8Ftng a semi conductor substrate having a first

elerent o9 on 29 2 SogRIel SR AELSodt P ASHA 1.7 Sasa Nd" Dol 1S
transistor region of said semiconductor layer;

a first conductive film pattern formed in said MOS
transistor region of said semiconductor layer, forming a-

10 gate electrode;

a first insulative film pattern formed on said MOS
transistor region of said semiconductor layer, covering
said first conductive film pattern and having an end
portion extending to said isolation film pattern;

15 a second insulative film pattefn formed on said MOS
transistor region, covering said first insulative film;

a second conductive film pattern having a first
conductive portion, a second conductive portion and a
third conductive portion electrically disconnected to

20 each other, said first and said second conductive
portions being formed on said bipolar transistor region
of said second semiconéuctor layer and said third con-
ductive portion being formed on said isolation film
pattern, said first conductive portion forming a

25 ‘collector electrode and being connected to a power
source potential, said second conductive portion forming

an emitter electrode and being connected to a power



sem conduct or substrate and projected fromsaid first el enent

regi on; - 38 - '
an insulation |ayer over said sem conductor subst r at e”"l“l "ll"l“"rﬂlllﬂl“l
patterning said insulation |ayer to forman insul a- tion¢fikm®* s =
covering said projecting filmand havi ng ang S end portion extending to
a region of said sem conductor substrate which is between said first
el enent regi on and sai d second el ement region; formng a

conductive layer over said sem conductor substrate; 10

form ng on said senduet pytehtysl, andBskid tHird condudVHé Sort £rEP
portion of said conductive |ayer which I s caused at an edge portion

of said projectiogvering said end postidn|of il i rgswl $tee pPLImon of said
conductive | ayer which is caused at said. end portion of said insu-
15 | ati on fil pptiednaandskeingneleverically phkdatdngf said second
el enment region; patterni ng said conductive |ayer by an
uni sot ropi c et 8hthgrdueenductive nfiskm fpatiern dhdwimg aa chouitith i ve
| 5 conductive portion, a fifth conductive portion and sixth
conductive portion, said fourth conductive portion said
fifth conductive portion and said sixth conductive por-
tion being formed on said first conductive portion, said
second conductive portion and said third conductive
10 portion, covering said first conductive portion, said
second conductive portion and said third conductive
portion, respectively; and
a third insulative film pattern having a first
insulative portion, a second insulative portion and a
15 third insulativé portion, said first insulative portion,
said second insulative portion and said third insulative
portion being formed on said fourth conductive portion,
said fifth conductive portion and said sixth conductive
portion, covering said fourth conductive portion, said
20 fifth conductive portion and said .sixth conductive

portion, respectively.



filmcovering said step portion of said insulation film 20 which is

caused at- said edge portion of said projecting film ThiSSlﬁétdld@EéeXﬁe laced
filmcovering said end portion of said insulation f||

filmcovering said portion of said second el ement regi J,Mﬂm‘li,
renoving said mask films; 25 fayging a mask filmon sai

el enment region, coveri ng said wring |ayer, and on said conductive
film covering said end portion of said insulation film

removi ng said conduct M/‘S filmcovering said step Eort ion of said
insulation filmby an gt rop| ¢ etching, usi iHIRALARmask film and
renmovi ng said mask fi RQ 18. A nethod ofPQRTIONcturing a

sem conduct or 2 deV|4:e accordl . i n 17 vvherela %al g end portion
of said insulatio fllmlonafl S

oxide film
devi ce accordi ng
selecting a Si N

\\\\\\\ 19 9 .

N

‘v‘-s-

THIS SHEET HAS BEEN
'REPLACED
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20. A'method of manufacturing a seniconduct or devi ce BSRERHAG el Repraceq

claim19, wherein said insulation | ayer conprises a si
15 - 21. A nethod of manufacturing a sem conductor m,auu,

according to claim 20, further conprising the step of se
fromthe group consisting of a polysilicon film a refractory netal
film a netal film and a silicid&ilmfor said single film 20

22. A sem conductor device conpri sing: a sem conduct or
substrate; R SNHeQraReaetpyer fQrmed on sem ¢
substrate, said A \.‘&Q\. W&p. g 2 .

. CEN h \ - .
regi on and a bi pigz PRGN 25 \
bet ween said se ‘b&pﬂg_‘_ﬁj.)‘._‘_/\\&\‘m\ WAL\ ,
an isolation fil Rl "Tl'ﬁ'\w NN
er;

= 40 = S N -r

regions formed ip)| i 4VM#& 3 14~ transistor r 5 d sam cnuétor
| ayer; [ [

nduct or
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A
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ERENNERS

o s o s o= ——

FIG 6 !THIS SHEET-HAS BEEN
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5" transistor region of said sem conductor |ayer,. form_@a\%____'
el ectrode; an insulative filmpattern fornmed og, §}1i d MS tran-——
sistor region of said sem conductor |ayer, covering said-" sctHay Beby oo

conductive filmpattern and having an end portion 10 eg//”/”/ Iaffd :
I solation filmpattern; and a second conductiv /
conductive portiom/gnd a second conductive por .
el ectrically disconnected to each other, said first con- ductive -
portion being formed on said _bipolar transistor 15
.&iu‘réiv pytion being
formed on said iSgLall OpZZzy Fy— R ai A irsgt confflicti ve portion
""M' 1 S0
O )
portion of said[Thul & pve Y1 pa . ¥ N ol eNi/iCRT |y
fl oati ng. 3.. A sernigonduct or devi de acgorf f1c D2
I.é%o fi
sem conductor d
a sem conduct or

having a first
region of said
- sem conductor |aye® and sai d6@econd con- 61
form ng a base '”";muk{,\;ff SN N :’fc,-u\/‘.‘\g br ENINE e
ern o
I ng t;o cl ai p
wherein said isg is a field oxide ffilm
sem conduct or

dvilce conprising: 25
| ayer forned on said sem conduct or

|

pa. \ A
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ond conductive portion being formed on said isolation _ filn1pattern,
said first conductive portion formng a base e|eCtrOd?m@ﬂQabﬁéﬂ@nR1imxd

connected to a power source 25 potential; and said second

portion covering said end portion of said insulative fi mﬂﬂmmemﬁl II
“and being electrically floating;

- 42 - a third conductive Qg§n1pattern having a third -7
conductive portion and a fourth conducti portion, said third
conductive portion and said fourth conductive portion being fornmed on
said first conductive portion 5 and said second condugtive portion,
covering said first conductive portion and said second conductive
portion, respectively; and at sﬁ film

N rd i l,ati
pattern having a first i nsul ative portioh &nd a*géﬁiﬁﬁ igsul ative
portion, said 10 firdA insulative poAtion and yai d decoand i

sul ative
portion being fornmed on s@id third condugt EXENDONTNORN Y
fourth conducti Mg _pQ tig)*i overjing 'dit ‘.

. 'O TS
and said fourth X
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15 25. . A sem conductor device according to claim 24, mherein

said isolation filmis a field oxide film 26. A Trethodof
manuf acturing a semiconduct or devi ce, conpr|5|ng st eps_ of
preparing a seni conduct or Iayer for med on a semi- @kae laced

substrate, said s a flrst

second devi ce regF&R—aft=e ASHEDn filmpattern
first and said second deV|ce regi ons; formng a flrst
conductive filmpattern on said first device region;

form ng an .insul a§$W§QN"PHFBQBt BEWQB\AND METHGD OF MANUFADTWRING: film
pattern, said i nshMEr SAME filmpattern

- 43 - havi ng an end portion extending to said isolation film
pattern; form ng a conductive | ayer *fover said sem conduct or

layer; 5 fo#ﬁ|ﬁgSFW#EPnéwstorudavp@stean%imstqunﬂuqﬁmwa<ﬁtim
of said conductlv%(?lf %)S/fer whi ch are on said first; device regi on and
sai d edge porti §# al§°F56F§P9%ﬂffP¢%YSilicon is formed on the

element region of the semiconductor substrate. an

5 insulation film is formed on the semiconductor
substrate, for covering at least the first conductive
film. A second conductive film covers at least the end
portion of the insulation film. The first conductive
film is used as a gate electrode of the MOS transistor,

10 and the second conductive film is used as a protection
film for covering and protecting the end portion of the
insulation film and a lead-out electrode of the bipolar
transistor. The end portion of the insulation film is
covered and protected by the second conductive film

15 obtained by patterning the conductive layer made'of, for
example, polyiflicon. Further, the conductive layer is
patterned so that stepped portions formed on the insula-
tion film and the end portion of the insulation film are
covered, and using this pattern, anisotropic etching is

20 carried out. Thus, formation of residue on the side-
wall of the second conductive film, on the stepped por-
tions formed as covering the first conductive film, can
be avoided. In a later step, the pattern of the second
conductive film which covers the stepped portion is

25 removed by etching.

I ;
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patter . etchlng second portions of said conduct|ve | ayer 0
whi ch are other. than said first portions, by anlsotr nj
using said first mask film patterns; kﬁbAgal Eggggﬁ sk
filmpatterns; * form ng a second nask f|| gﬂtza nAll B rdijpor -
tions of said conductive Iayer which arq on said second. 15" "d, EAVEW-PEE
portion and said end portion of said insul aReMBcement shéétl m patter n and
etching fourth portlogi gf sai d conductive Tayer Whi ch are ot her
than said third porti Q by isotropic et chi @Qkﬂ%g sai d second
mask film patterns. 8N 27.. A‘n?thod of maM@RIEAN i ng semi conduct or

devi ce, cogpr|5|no,the stepspf pre 'ne ?8 2
e

sem conduct or sub.trate of a flrst
i mpl anting an i rieH
sai d sen conduct
sai d sem conduct
second

\

F1G 2
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conducti ve type by defusing said inpurity; .' boring said

ssem conductor layer for making a trench I eae

seni conduct or” substrate;. oxi di zi ng a||SREPLAGEMENESHEET

sem conduct-or Trayer 5 i ncluding at | east an d@peni 2ohugrﬁﬁ5h, or
shaping a field oxide, said field oxide divbdb;gn&abdnsur%ac of

sai d sem conductor layer, for building up a fh&ﬁl regi on and

a second device region in said surface of f&id’benfionductor | ayer,
and sai d second [BeW A NYUNR T LS f orgred upon sai d buri | ayer;
o ant o2 | AN OGRS NNIFIE Ty 16 £ yge' i salc
i 0 Fr7 o yav L&l no anl\i i i ,
PR O S VAN AN Rl s
15 regi on; AN\ WAV LN A N/ S¥o \Sh A Y M l‘fiNs»t;'ce
regi on, fl§ fonNge N gate insulation ffi | n P \--—f'p ogasging a
gate el ectrode g éai g é i ¥sul ation filgg 20 . it gl @At i ng
an inpurity in 9é8kd second device regi pn, for constﬁNuﬁinm 3
col | ector region; i nplanting an ifmpurity in sald,quonc devi ce
region, for congtituting a base region; inpNanﬁiﬁg n\ ifmpurity

in said second gavice region,,for constit-ut+ng-amr e tLer Adgi pn;
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—Pprning an insulative filmpattern on said gate
.nsulative filmpattern having an end
- 45- portion extending to said field oxide;

conducti-ve .l ayer ‘over sai d sem conductor | ay¢

r, r
first mask filmpatterns on first porti?ns 5 of a%id?dbduﬂhﬂggﬁ llayer
Baqa Y TianT 6k shi d

whi ch are upon said first devi c€ Tegion, sa

sai d —

el ectrode,
REPLACEMENT éﬁéﬁg” . ﬁg

i nsul ati on film said base region, and g@bﬁﬁg@eﬁegh&a;

et ching second portions of said conductive | ayel

filmpatterns;

: 7777%, €A g Sai gt st_jma
”aryt o /{": -~ A
s i O

Whi ch are ot her than
said first portiofs, by anif#&ropic 10 6tc "ngiusﬁng aid firs

fi\l m af erns;

t mask

form ng a seconf »ﬁhua’ffﬁﬁmf . O ) oRons (of <oyl
. , N AN ‘~i=SSE§}a AN N o
conductive | aye %:“":“-"':'m AW UEVIACK, WETT O\ N5 d end
portion of sai du-5 7 o ‘\ eNéh orth
portions of saifl jcgnqyctiyg | fr “which ar@ dfher ffHani safd|third
portions, by ispty{6pi et chi ng usi ng gai d Second mgsk film pattern
-
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28, A s€m conductor device conprising: 20 a sem conduct or
substrate; - a sem conductor |ayer formed on said sem conductor
substrate, sal d seni conductor | ayer including a N s s
regi on and a bipolar transistor region; RERLMEMEGTI%W f
bet ween said sem conductor 25 substrate and spid sz{rgjﬁugi

an isolation filmpattern formed on sard* SEDatEo Tay&r
- 46 - a source and a drain reg'ﬁ@ﬁlac&h
transi stor region of said sem conductor |ayers ' a first
conductive film patterrMOSr med i n said MOS BIPOLARI stor region of said
sem conduct or | ayer, Q‘R g gate el ect rF;Wn an

i nsul ative fil mpattern ormed on said MOS tran- sistor region of

sai d sem conductor |ayer, covering &5 @6 27 25 J6r 87 ¢3nddctive film
pattern and having an end portion ndi ng t ¢ saipd i solation film

Concuc | ve port 18y, _a sSRord coT O \‘g\,\w\“\\' g0l
\
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‘third eonductjve portion electrically disconnected to each ot her,

said first and,said second conductive por- tions being forned on
sai d bipolar transistor region of 15  said sem conductor |ayer and said
third cgonducti ve ‘por- tion being fornedges uxfsf_Mﬁi:- z ilm

‘el ectrode
_d
onnect ed

pattern, said first conductive portion
and bei ng connected to a power source pd&tenti al,
-conductive portion formng an emtter el ectrodd

to a power source potential, and sai q, t‘ ges=mait | On
covering said end portion of said i nstAE3 -attern and bei ng
electrically fl oating. 29. A sem condu& or device
conprising: 25 a sem conductor substrate; é a

sem conductor |ayer formed on said sem conductor g upstrgte, said

47 - t ransi st or lon and a bi pq{
buried | ayer forned bet n said senicon
sem conduct or | ;
sem con-

sem conductor |ayer inclyding a MOS
rgg

SUbst sai d
rn n said

: L




5 ductor Iayer .. drain regions formed in said

MOS transjstor regio @ﬁ;ssgqggkﬁ@mggapju tor |ayer; a -
first conductive film patt rn onEpQAcansal d egi on

of said sem conductor |ayen ga fﬁdﬂ\@eﬁi@r SHEET a
first |nsulat|vefllmpatterntderE(qugssaldNDS _ i @Pﬁ egi on,
~of said sem conductor |ayer, covering sai d B{g_t_l ______ ﬁﬁ GQ ve flilm -~
pattern and havi ng an end portion extendin : film
pattern; 15  ABSTRACE¢ ISCLOSUR |Impattern5§B}ﬁiEﬂ_ﬂh_S§Eﬁil\/DS

transi stor region, covering said first insulative film
second conductive filmpattern having a first conducti ve port | on, a

second conduct i SEMICONDECTOR * DEVICE d ANDIUCMETHOD | COF
electrically di MANUFACTURINGTHE s&d§R ot her, said first and said second

conductive . portions being forned on said bi pol ar "transi stor region
of said second sem conductor |ayer and said third con- ductive
portion being formed on said isolation film pattern, said first
conductive portion formng a 25 col |l ector el ectrode and bei ng connected
to a power source potential, said second conductiyve portion formng
an emtter elect rodel%ﬁdnﬁgpﬁig f sppmitactusne: & semigepguictor device, selected

portions of an insulation layer are etched to form an insulation film on
a first element region of a semiconductor substrate. The insulation film
has an end portion extending onto a region of the semiconductor
substrate, which region is between the first element region and a second
element region of the semiconductor substrate. A conductive layer is
then formed and patterhed to form a conductive film on the end portion
of the insulation film and a wiring film on the second element region.
The conductive film extends onto the insulation film and the

semiconductor substrate. .
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- 48 - source potential, and said third conductl £-PaE-t+g '
covering said end portion of said insulative film ﬁEmEKGEMENEﬁUEEélng
‘electrically floating; - a third conductivé fil fla E{ ithg a
fourth 5 conductive portion, a fifth conductive p(rmmeﬂ .an xth

conductive portion, said fourth conductive portion s - ...Lﬁz;—v'
conductive portion and said sixth conductive por- tion being forned

on said first cop RY ri4.Q second c ctive rtion and
said third conduéglsig‘“ﬁﬁ% y=ts rbl§iig$§@| ng said fi Mﬁﬂ&ﬂb&g&&
portion, said second conductive portion and said third conductive
portion, respectivel¥ and a third insulative filmpattern
having a first SEMICONDGCTEQRRooMEYICE s4dRd MENRODe 98 tion and a
15 t hird i nsuUMANUEAGTURIENG BHAESAMESt i nsul ati ve portion, said
second insul ative portion and said third insulative portion being
formed on said fourth conductive portion, said fifth conductive
portion and said sixth conductive portion, covering said fourth
conductive portion, said 20 fifth conductive portion and said sixth

conduct i ve POr f! @ hethide BE SahiS ct}inng a semiconductor device, selected

portions of an insulation layer are etched to form an insulation film on

a first element region of a semiconductor substrate. The insulation film
has an end portion extending ohto a region of the semiconductor
substrate, which region is between the first element region and a second
element region of the semiconductor substrate. A conductive layer is
then formed and patterned to form a conductive film on the end portion
of the insulation film and a wiring film on the second element region.
The conductive film extends onto the insulation film and the

semiconductor substrate.

(Fig. 1)



