21 28401 -1- METHOD OF MANUFACTURI NG SEM CONDUCTOR DEVI CE The present
invention relates to a nethod of manufacturing a sem conductor devkce, and
nore particularly to a nmethod of nmanufacturing a MOS integrated cjﬂdﬁit

(1C) device which is constructed of MOS (Metal Oxide Seni conduct or)—type
transistors. CMOS (Conpl ementary MOS) |1 Cs, which have MOS transistors of
the two gpposite channel conductivity types of P- and N-channels, ,23_1/2&4?11
merits as very | ow power dissipation and high operating speed and are use
for various circuits. The foll ow ng nmethod of manufacturing CMOS | Cs has
been generally used. First, a polycrystallrﬂé silicon filmwhich wll

becone gate el ectrodes is formed on an N-type silicon sem conduct or
substrate and a P-type well region formed therein. The P-type well region
is selectively covered with a silicon dioxide film([err] film fornmed by
chem cal vapor deposi t MBEHGD\V@Y .MANKIACTURAEGSEERICCN DUGROR DEYSKE boron i s
diffused into the N-type silicon substrate not covered with the [err] film
to formsource and drain regions of the P -type. Thereafter, the [err] film

is renoved, that part of the surface of .the type silicon_ senm conduct or
substrat e P r9he presant ainventlon re aygs to a method og manufacturing

a semiconductor device, and more particularly to a method
of manufacturing a MOS integrated circuit (IC) device
which is constructed of MOS (Metal Oxide Semiconductor)
type ftransistors.

CMOS (Complementary MOS) ICs, which have
MOS trénsistors cf the two opposite channel conductivity
types of P- and N-channels, have such merits as very
low power dissipation and high operating speed and are
used for various circuits.

The following method of manufacturing CMOS ICs has been generally
used. First, a polycrystalline silicon film which will beccme gate

electrodes is formed on an N-type silicon semiconductor substrate

and a P-type well region formed therein. The P-t&bé

well region is selectively covered with a silicon dioxide
film (SiO2 film) formed by chemical vapor deposition

(CVD). Using the SiO2 film as a mask, boron is diffused
into the N-type silicon substrate not covered with the
SiO2 film, to form source and drain regions of the P+—type.
Thereafter, the SiC2 film is removed, that part of the

surface of the N-type silicon semiconductor substrate



-2- in which the P-type well region is not forned is selectively covered

wth another SiQ2 filmformed by CV/D, and using this [err] filmas a mask,
phosphorus is diffused into the surface of the P-type well region so as to
forrﬁ,s’!ource and drain regions of the NNtype. The [err] filmforned by the
CVD and used as the mask at the phosphorus diffusion stage is renoved. A
.new Si 2 passivation filmis forned on the whole surface of the substrate
" by C/D. Contact holes are forned %f the new SiIQ2 film and an Al filmis

evaporated on the whol e surface and subsequently fornmed into Al el ectrodes

by photolithography. This method, however, has been found by the inventors
to have the followng problem Wen the SSQ2 filmfornmed by the CVDis

removed by g4GRNNGHet Berypdefd ¥ NG dicel sl bkl rbihdR i S sdRecRlegped partly.
Consequently, "a step arises 1n the surface of the field SIQ film If A

Wi ring orcdviteeld ketH snddhep i 1avebrinbe by atvb [ eind usiihg) there is posed
the problemthat the Al wirindg is liable to breakage at the step. The

br eakage tfist I5604l fiilni ag acuass, rooseealyiug pardifinsad yinfleen wiring nade
of a polycrystalline silicon filmis fornmed on the field SiQ2 film The
reason | ShehSUri@Renof hen&i ot ¥ne Meldr F8§168) ERe2TVEP i°™ & ched, the field
[err] filmunder th

si de- et cHRFTCEInEEF - gf%éhfgsgin% Eogft ptt%:?\e/%;'%‘gtsglbl‘ ! @ﬁ%sﬁd;%ﬂ mis
formed by the CVD and used as the mask at the phosphorus
diffusion stage is removed. A new Si.O2 passivation
film is formed on the whole surface of the substrate
by CVD. Contact holes are formed in the new SiO2 film,
and an Al film is evaporated on the whole surface and
subsequently formed into Al electrodes by photolithographyﬂ

This method, however, has been found by the inventors

to have the following problem. When the SiO2 film
formed by the CVD is removed by etching, the underlying
field SiO2 film is also etched partly. Consequently,
a step arises in the surface of the field SiO2 film.
If Al wiring or the like is then formed over the field
SiO2 film, there is posed the problem that the Al wiring
is liable to breakage at the step. The breakage of
the Al wiring occurs noticeably particularly when wiring
made of a polycrystalline silicon film is formed on

the field SiO, film. The reason is that, when the SiO2

2
film formed by the CVD is etched, the field 510, film
under the wiring of the polycrystalline silicon film

is side-etched (under-etched), so that the step of the



-3- field [err] filmsurface in this part (the distance fromthe surface of
the wiring of the polycrystalline silicon filmto the side-etched surface
of the fiel.d Si filn becones nore abrupt (longer). Therefore breaffage of
the "~"wiring due to the step is nore liable to take place. On the pther
hand, in recent years, researches have been made on the application of a
doubl e | ayer structure of polycrystalline silicon films to a CMOS IC. The

i nvent ors studied and produced a CMOS I C of the double |ayer structure by
the use of the conventional nmanufacturing nethod described above. As a
result, they encountered the follow ng problens. The second | ayer of

pol ycrystalline silicon filmdeposited over thy step part of the surface of
the field [err] filmas described above is not sufficiently renoved when
etched in order t&iphdt3ldy Hogmaghirdatkyimotkis tpanit ¢ thepdédeare e fream
pattern. Due to the deposited polycrystalline silicon fiIn& a | eakage
current flows betheensinsd Aingheeddzing ¢hetheRgcrigérliiagefilston

Phe pronl om bt lF ot s BRe RER PR BT FRres ort end 1Bary EF0ar S the
Tosulte [ Mo IBecdiés nBzdsUbfupl VFdiRer /. MHhkeae8rt B 0EaNEdd N9 T eR and
of the wiring due to the step is more liable to take
place.

On the other hand, in recent years, researches
have been made on the application of a double layer
structure of polycrystalline silicon films to a CMOS
IC. The inventors studied and produced a CMOS IC of
the double layer structure by the use of the conventional
manufacturing method described above. As a result, they
encountered the following problems. The second
layer of polycrystaliine silicon film deposited over
the step part of the surface of the field SiO2 film
as described above is not sufficiently removed when
etched in order to photolithographically work it into
a predetermined pattern. Due to the deposited polycrystalline
silicon film, a leakage current flows between the wiring
leads of the second layer (level) of polycrystalline
silicon film. oOne possible measure considered for solving the
problem_ was to render the wiring pitches of the
polycrystalline silicon film large. This measure, however,
requires a large wiring area and results in hampering

enhancement in the density of integration.



enhancenent in the density of integration. -4- Further, if one intends
to manufacture a CMOS I C which has a double-layer structure of
polygrystalline silicon filns, there is the problemthat the conventional
met hod *of. manufacturing the CMOS | C as descri bed above is a conplicated
process. The reason is that, as explained before, the SiC2 filnms forned by
the CVD are respectively used as the masks in the step of -formng the N
-type source and drain regions and the step of formng the P -type source™
and drain regions, and besides these [err] filnms which serve as the nasks,
a further SIQ2 filmforned by CvB-i s used as the inter-layer insulator
filmbetween the first |ayer of polycrystalline silicon filmand the second
|l ayer of polycry§uakthene difl iomenihtbfds to -famurgighore, according to the
present invention there is provided a nethod of manufacturing a

seni conduct o d&WPEeICcdhpFs stay mhe dQuEP§-dpyer structure of

polycrystalline silicon films, there is

- the problem that the conventional

method of manufacturing the CMOS IC as described above
is -a complicated process. The reason is that, as explained

vefore, the SiO2 films formed by the CVD are respectively

used as the masks in the step of forming the N+—type -

source and drain regions and the step of forming the
P+-type source and drain regions, and besides these
SiO2 films_which serve as the masks, a further Sio,
film formed by CVD is used as the inter-layer
insulatcr film between the first layer of polycrystalline
silicon film and the second layer of polycrystalline

silicon film.



(a) preparing a sem conductor body having a first 5 sem conduct or region
of a first conductivity type and a second seni conductor region of a second
conductivity type; (b) covering the first sem conductor region mﬁth.qﬂfirst
mask; (c) introducing inpurity of the first conductivity 10 type ( ™
selectively into the second sen conductor region using the first mask; (d)
covering the second sem conductor region withsa second mask which has
different etching characteristics fromthe first nask, the second mask

being forned at leastedn &N pardrdPhgdeROshti BResd@ ineT@NGnthe {471 st
mask, other than any parts covered By the second mask, by etching; and (f)

i ntroduci ng an i mpubitde®fa thie: vRC @Fd maanduct uring ty demieonduotbhedévist,
sem conductor region using the 20 second mask. (g) using at |east part of

t he second nask asoaprissng atingtepserofbet ween a conductive |ayer and the
sem conduct or body. An enbodi nent of the invention wil]l now be 25 descri bed
in detail, by way of exhfplRICRAZING &f SPBAERNEECE e RRWoMFEAPENG HFEWHF ngs

i n which: -.6-

5 semiconductor region of a first conductivity type and a
second semiconductor region of a second conductivity type;
(b) covering the first semiconductor region with a
first mask;
(c) introducing impurity of the first conductivity
10 type selectively into the second semiconductor region
using the first mask;
(d) covering the second semiconductor region with
a second mask which has different etching characteristics
' from the first mask, the second mask being formed at least
15 1in part by deposition;
(e) removing the.first mask, other than any parts
covered by the second mask, by etching; and
(£) introducing an impurity of the second conauct—
ivity type into the first semiconductor region using the
20 second mask.
(g) using at least part of the second mask as an
insulating layer between a conductive layer and the

semiconductor body.

An embodiment of the invention will now be
25 described in detail, by way of example, with reference

to the accompanying drawings in which:



Figures 1A to 1IN show the sectional structures of a CMOS I C at vari
steps in order to elucidate a nethod of manufacturing a sem conduct or
deV|ce according to an enbodi ment of the present invention. First,
.inFigure | A, one mejor surface of a silicon seniconductor substrate 1 of a
first conductivity type, e. g., the N type (resistivity: 8 - 12 [err]-cm

is thermal |y oxi di zed to grow a silicon dioxide-film([err] film
2 having a thickness of 430 A Silicon nitride film(Si3N4 film
formed on the SSI2 film2 by CVD and-gatterned by photolithography,
an oxidation inperneabl e mask made of the [err] film 3. Subsequently, using
the mask of the [err] film3, i ons of an inpurity of the first

ductivit t h | ant ed
Coto the. sur 1 BBSeeE T Ul Puel 5nanges HORa S BRSNS of 105 kev and
2 x [err] Leérr{)% fc;.aa%fhﬁﬁqlohs g@eggnlhn@tm% '@a%n ¢dtbs formed.

Furt her,

usi ng a nas

ous

as shown

is
to form

that region “of the maj or

surface gf nbbgo&UPStEAlErddt uiinghat BEni O6nd vl Antedrilcayaecdrisagormed is

| ocal |y oxidized thermally. Thus,

the part of the major surface of the

substrate0|ancembm@mmamthnanhsl@Eeéehn15nwmmtinns 1200 [err] thick,as shown
in Figure | B

First, as shown in.Figure 1A, one major surface of a
silicon semiconductor substrate 1 of a first conductivity
type, €. ., the N~ type (resistivity: 8 - 12 Q-cm)
is thermally oxidized to grow a
silicon dioxide film (SiO2 film) 2 having a thickness
of 430 8. A silicon nitride film (SigN, film) is farmed on the

e e
film 2 by CVD and patterned by photolithography,

Sio2
to form an oxidation impermeable mask made of the Si3N4
film 3.

Subéequently, using the mask of the Si3N4 film
3, ions of an impurity of the first conductivity
type or N type, e. g., iocns of phosphorus are implanted
into the surface of the substrate 1 under conditions
of 125 keV and 2 x lOlZ/cmZ. As a result, an ion-implanted
layer 4 is formed. Further, using the Si3N4 film 3
as a mask, that region of the major surface of the substrate
in which the ion-implanted layer 4 is formed is locally
oxidized thermally. Thus, the part of the major surface

of the substrate iz ccvered with an 510, fi Im 5 which is

1200 % thick,as shcwn in Figure 13.

-



-7- Subsequently, the Si 3Nd film3 is renoved by etching. Further,

ions of an inpurity of a second conductivity type or the P type, e. g,T\
i-ong of boron fluoride BF2 indicated at nuneral 6 are inplanted undaé
conditions of 60 keV and 3 x [err]/[err] Here, the difference between t he
t hi gknesses of the [err] film2 and the SiC2 film5 is utilized, and a
boron-inplanted layer 7 is fornmed only under the thin Si C2 f|In12*as shown
in Figure IC. At the next step, the |npur|t|es of the ion-inplanted |ayers
4 and 7 are diffused deep by a heat treat mem’~at 1200 [err] for 6 hours in
a non-oxidi zing atnosphere, e. g., nitrogen ([err]) gas. As a result,a
first sem conductor region conprising an N-type well region 8 and a second
sem conductor regi on cIURHdEidhG 1y, Ptheype ik A3 @eaneed espectdhigidy
formed as shown in Figure | D. The first m% region 8 serves to forma
MOSFET of a seconBuctkemel corgust o¥i ay 1W2ErxﬁytQﬂaﬂDS@ﬁaﬁﬁch%%#ﬁﬁkﬁﬁtf ity
type, while the second wel | re ion 9 serves to forn1 i rst

channel conductlvFYQet%eht?r t é{Pﬁ'cﬁanﬂeP condtfS A t§’°1"95efﬂ’l‘ﬁ%’r Sfter,
an oxidation | megpRap] & 3 émnlgr.;lz% deposidAd Al Agapbolsnettiage by

CVD. Subsequently, s s ioWwn 1 n i's worked by
phot ol i t hography §ptgn Q{é\ﬂtérﬁir r whioh2deh@r minase ragfeoraafffefeﬁ@é N g e

el enents. Further, ions of a P-type inpurity, e. g., boron fluoride
[err] the thicknesses of the SiO, film 2 and the Si0, film

5 is utilized, and a boron-implanted layer 7 is formed

only under the thin SiO2 film 2 as shown in Figure 1C.

At the next step, the impurities of the ion-implanted

layers 4 and 7 are diffused deep by a heat treatment

.at 1200 °C for 6 hours in a non-oxidizing atmosphere,

e. 8., nifrogen (NZ) gas. As a result,a first semiconductor
region comprising an N-type well region 8 and a second semiconductof
region comprising a P ~type well region 9 are respectively -
formed as showvn in Figure 1D. The first well region

8 serves to form a MOSFET of a second channel conductivity
type or the P channel conductivity type, while the second
well region 9 serves to form a MOSFET of a fir;t channel
conductivity type or the N channel conductivity type.
Thereafter, an oxidation impermeable SI3N4 £ilm 10 is

deposited on the whole surface by CVD,

Subsequently, as shown in Figure 1lE, the SiBN4
film 10 is worked by photolithography into a pattern
which determines regions for forming the elements. Further,

ions of a P-type impurity, e. g., borcn fluoride BF;



-8- indicated at nuneral 11 are inplanted into the silicon substrate 1
through only the thin [err] film 2 under conditions of 60 keV and 3 x
[err]/[err]. At this time, the Si3N4 film 10 and the [err] film5 serve
as a mask. Thus, an ion-inplanted |l ayer 12 for a channel stopper is forned.
At the next step, using the [err] film10 as a mask, the silicon substrate
I1.s locally oxidized thermally, O to grow a field [err] film 14 bei ng about
9500 A thick on selected areas. Sinmultaneously therewith, the inpurity of
the ion-inplanted-layer 12 is diffused to forma P-type channel stopper
region 13. Thereafter, the Si3N4 fil+®-10 is renoved by etching, and al so
the [err] films 2 and 5 wunderlying the Si 3N film 10 are renoved

by et chi ngndAgsadetiesy! fumdPse Pairds igfplbheeguifiogerd diladnt ype silicon
sem conductor substrate which correspond to the elenment form ng regions are

exposed. BwbsheanallytbxmwgmquiﬁItaeexpmaedlegrfahm damder gate oxide filnms
15 which are about 350 [err] thick qé ermed on the areas from which
t he [err]Cppﬁﬁﬁienénﬂltéﬁa3§V1PT4I2ﬂ§ 20 /ﬁave békntehhi@®, This state is

shown in thug ﬁgerf§¥agl orniagf &QKd 1Em gpge¥$%las‘§|on 9 and N-type

wel | regl&
Thus, an ion-implanted layer 12 for a channel stopper

is formed.

At the next step, using the 513N4 film 10 as a
mask, the silicon substrate is locally oxidized thermally,
tc grow a field SiO2 film 14 being about 9500 E thick
on selected areas. Simultaneously therewith, the impurity
of the ion-implanted layer 12 is diffused to form a
P-type channel stopper region 1l3. Thereafter, the 513N4
film 10 is removed by etching, and also the 510, films
2 and 5 underlying the SiBN“ film 10 are removed
by etching. As a result, those parts of the surface
of the N-type silicon semiconductor substrate which
correspond to the element forming regions are exposed.
By thermally oxidizing the exposed surface parts, gate oxide
films 15 which are abvout 350 ?& thick are formed on
the areas from which the 513N4 film 10 and the SiO2
films 2, 5 have been removed. This state is showvn in
Figure 1F. The portions of the P -type well region
¢ and N-type well region 8 underlying the gate cxide
films 15 shall be called the element forming regions.

Next, a first-level polycrystalline siliccon film



films 15 shall be called the elenment form ng regions. Next, a first-|evel

pol ycrystalline silicon film -9- 4000 thick is deposited on the whol e
surfaces of the elenment fornming regions and the field SiC2 film 14 by CVD.
Phosphorus is - introduced into this polycrystalline silicon filmas an S
inmpurity, to render it lowin resistivity. Thereafter, the polycrystalline >
silicon filmis patterned by photolithography into polycrystalline silicon

| ayers to become the gate el ectrodes 16, 17 of the respeciive M SFETs and a
first-level polycrystalline silicon wiring |ead 18 as shown in Figure 1G
Boron ions for controlling the threshold vol t8ges Vth of the M SFETs may

well be inplanted into the surfaces of the elenent form ng regions before

formng the polycrgaﬂomﬁ ithe cki [ 5CQEpdAYEIS onSWnseGUENE | Yur B4 e gXXithat i on
i's conducted at 875 [err] for 10 minutes, to formsilicon dioxide filnms 23
which are 0 about ¢lheAtt Hockiog régisns fackshel fikédpsiger fistmlll ey
silicon layers 16, 17 and 18. Next, an [err] film19 is formed on the
P-type well regi of P -andbRsPRpEuGets Fpasiiced drtenshhmoPelEinstad 1dret he
substrate) by CVD. _This filmmy be a filmwhich differs_i roperty from
the underlying in cop riTh"8Y 2% :meurlney, té render it fovp.m resl¥t1v1ty,
Thereafter, the polycrystalline silicon film .s patterned
by photolithography into polycrystalline silicon layers
to become the gate electrodes 16, 17 of the respective
MISFETs and a first-level polycrystalline silicon wiring
lead 18 as shown in Figure 1G. Boron ions for controlling

the threshold voltages Vt of the MISFETs may well be

h
implanted into the surfaces of the element forming regions
before forming the polycrystalline silicon layers. o
Subsequently, steam oxidation is conducted at 875 °c
for 10 minutes, to form silicon dioxide films 23 which are
about 400 K thick on the surfaces cf the polycrystalline
silicon layers 16, 17 and 18.
Next, an SigN, film 19 is formed on the P -type
well region 9 and N-type well region 8 (on the whole
surface of the substrate) by CVD. This film may be a
film which differs in property from the underlying insulator
film, i. e., field SiO2 film. In other words, it may
have an etching rate unegual to that of the field SiC;
film. Using ° photoresist layers as a mask, tue SisNu
film 19 is selectively removed by a plasma etching prccess

employing CFL+ + O2 gas, so as toc be patterned into a



film i. e.,. field [err] film In other words, it may have an etching rate

unequal to that of the field [err] film Using phot oresi st | ayers as
a mask, the [err] film19 is selectively renoved by a plasnma etching
process enploying [err] + [err] gas, so as to be patterned into a -10-

predeterm ned shape. At this tinme, owing to the unequal etching rates, the
~underlying filns of the field [err] film14 etc. are not..etched. Thus, a

first mask which covers the N-type well region 9 is formed fromthe Si3N4
film19, for use when introducing an N-type inpurity into the substrate.
Using this first mask fornmed from _ the Si3Nd film 19, an ion beam 20
of an N-type inpurity, preferably'ﬂ@§enic, is projected into the P -type

vel | re%ﬁ%ﬁe%e?ﬁgﬁ%dcgﬁﬁgéj(”E%-Q%%%OtEgg aaﬁfﬁgrfgliﬁgrdneodgﬁen’

arseni c-1nmpl anted [ayers 21 and whi ch’w econe source and drain

regi ons eak@ihgr FREes N the widdracaRartisngf othend riype ssel] region 9

| ocated on both the sides of the gate el ectrode 17. This &ate is shown in
Figure TfHlm A8 atprogessndiretiantedodufhng,t Ai Sixstmasktwhich coversi ON -

i nplantation is favorable, but diffusion may well be resorted to. In this
case, - t e[ Brt¥pe (el lh regboy ] ishormed f Erom ther B5,Ngf Eitlmeld-farypee-vel | region 9

PR BT A L A R R SR R
first mask formed from the S:‘.3N4 film 19,
a2n ion beam 20 0of an N-type impurity, preferably arsenic,
is projected into the P -type well region 9 under conditions_
of 80 keV and lOle/cma. Then, arsenic-implanted layers 21 -
and 22 which will become source and drain regions are formed
in the surface parts of the P -type well region 9 located
on bcth the sides of the gate electrode 17. This state --
is shown in Figure 1H. As a process for introducing
this impurity, ion implantation is favorable, but
diffusion may well be resorted to. In this case, -the
SiC, film 15 on the surface parts of the P -type well
region 9 to become the.scurce and drain regioas needs
to be selectively removed at or before the diffusion. ’ -
Subsequently, as shown in Figure -1I, an SiO2 film
24 is formed on the whole surfaces of the N-type well
region 8 and P -type well regicn § (on the whole surface
of the substrate) dy CVD. This film is used as an inter-
layer insulator film between first-level and second-level -
polycrystalline silicon layers. "It .may well be replaced
with a phosphosilicate glass (PSG) film. -

Essentially, the film - 24 may differ



Subsequently, as shown in Figure 11, an [err] film24 is forned on the

whol-e surfaces of the N-type well reglon 8 and [err]-type well region 9 (on
t he whol e surface of the substrate) by CVvD. This filmis used as an inter= .
| ayer insulator filmbetween first-level and second-level polycrystalling *

silicon layers. It may well be replaced with a phosphosilicate glass (PSg -

film -- Essentially, the film -- 24 may differ in. the
etching rate fromthe underlying Si3N4 film 19. Thus, when the [err] film
19 is renoved, the filmto be used as the imtler-layer insulator filmis
prevented from damaging, likewise to the field [err] film14. As shown in
Figure 1J, only that part of the SiQ2 film 24 which overlies the N-type

well region 8 is r%‘m\yﬁg emén tchl nggb}zﬁé AJ?S ‘Ig a}&l]%i%lc%g ghﬁ f.ﬁ’i"%}% ng HF

and [err] at a mxing ratio o i erlyi'ng the

part is renoved byrg.p| aang Ettb‘éh's&‘gwﬁ]r ?E@@&@"S’@ QARG G, thd 911:961@0
Herein, the end part of the SiC2 f 24 renmi ni ng unet ¢hed shou

deS|rany lie on the ussdids n@epahteotl&hérEin§¢léudﬂﬂf19ma$ssbﬁywe€kehi n
Figure 1J. In this way, a step is reliably prevented fron1a§pear|ng in the
field [err] film 18rom dare@ing,of ikheleecho nghoffiedd Béfp] fLimmp4. By

anneal i ng the resultant ) , ,
As shown in Figure 1J, only that part of the SlOa
film 24 which overlies the N-tyve well region 8 is removed
by etching by the use of an etchant containing HF and

NHQF at a mixing ratio of 1 : 6. Next, the Si,N film

.
19 underlying the part is removed by a plasma etching

process employing CF + O, gas. Herein, the end part

>
of the SlC2 film 24 remaining unetched should desirably
lie on the remaining part of the SiBN4 film 19 as shown

in Figure 1J. In this way, a step is reliably prevented
from appearing in the field SiO2 film 14 cn account of

the etching of the SiO2 film 24. By annealing the resultant
structure in a non-oxidizing atmosphere, e. g., nitrogen
atmosphere, the impurity of the arsenic-implanted layers
21, 22 is subjected to drive-in diffusion, to form

the source region 25 and drain region 26 of the N type.
Thus, the N channel type MCSFET which is the first channel
conductivity type MCSFET is completed. Further, using
as a seccnd mask the SiO2 film 24 which is left on

the P -tvpe well region 9, the surface of the N-type

well regicn 3 is irrzdiated wicth borcn ions 27 under

} 2

conditions of 30 keV and 1.5 x lOls/cmZ. Using the



structure in a non-oxidizing atnosphere, e. g., nitrogen atnosphere, the
impurity of the arsenic-inplanted |ayers 21, 22 is subjected to

drive-in diffusion, to formthe source region 25 and drain region 26 of the
N type. Thus, the N channel type MOSFET which is the first channel
conductivity type MOSFET is conpl et ed. Further, using as a second
mask the [err] film24 which is left on the P -type well region 9, the
surface of the NNtype well region 3 is irradiated with boron ions 27 ‘under

conditions of 30 keV and 1.5 : 1015/,gnoR2. Using the -12- gate el ectrode
16 and the [err] film23 on the side surface thereof as a nask,
boron-inplanted | ayers 28 and 29whi ch will becone source and drain regions

are respedtteetledtoraded 16nabdt hhehiGi deslrof2X e gateselecsuoriedd6. After
the [err] _filnms_24, 23 and 15 overlying the source region 25 and drain
regi on 26*MEthé@ Pesiat Arrpreinplaniad viavieng E8adnds2faviehbeen
selectivel¥ r enoved bégpho i a second-1eve| polycrystalline

si licon fYHh 3FIm S9&B6Si t"tgg Slf‘]a{t.agzg%hry, &ir°f ACEPEHLRVEHY ckness of 2000 R
by CVD aStehfn den dBitfUkfie L s SUDSLAURN e L RLYETYSLA! LI ne il con
y photolithography t orm the second- | evel
pol ycrystal | i mefteid ithenstieyersisd,2i32,2833nANdS overlying the
source region 25 and drain region 26 and the polycrystalline
silicon wiring lead 18 have been selectively removed by photo-
lithography, a second-level polycrystalline silicon film 30 is
deposited on the whole surface to a thickness of 2000 &
by CVD as shown in Figure 1K.
Subsequently, the polycrystalline silicon film
30 is worked by photolithography to form the second-
level polycrystalline silicon layers 31, 32, 33 and
34 as shown in Figure 1L. The polycrystalline silicon
layers 31 and 34 are rendered low in resistivity by
introducing an impurity, e. g., phosphorus and are used
as wiring leads. The wiring leads of the second-level
polycrystalline silicon‘film such as the polycrystalline
silicon layers 31 and 34 are disposed on only the P-type
well. Parts of the polycrystalline silicon layers 31
and 34 can be used as high resistance elements without
introducing the impurity. No impurity is introcduced
into the polycrystalliae silicon layers 32 and 33, These
layers are rendered low in resistivity oy the diffusicn

of Al atoms frem AL wiring which is connected by a later



34 as shown in Figure IL. The polycrystalline silicon |ayers 31 and 3ﬂ‘@re
rendered low in resistivity by introducing an inpurity, e. g., phosphorus

and._are used as wiring |leads. The wiring | eads of the second-I|evel

pol ycrystalline silicon fil msuch as the polycrystalline silicon |ayers 31
and 34 are disposed on only the P-type well. Parts of the polycrystalline
silicon layers 31 and 34 can be used as high resistance el enents w thout
introducing the inpurity. No inpurity is introduced into the
polycrystalline silicon layers 32 and 33. These |layers are rendered |low in
resistivity by the diffusion of Al atons from Al wring which is connected
by a later -13- step. The formation of contact holes is facilitated

hthe

owing to the provisiqQn o ( stalljine silki y ;232 33.
Subsequently, as sﬁs}!oe Vi tr? Ei Qﬁ?ggﬁéyaénﬁédék c"ﬁll rl%oi'ggagﬁg g‘g%h%%p%%% licate
glass film 36 are dapQsithedhBY pEYPisyhier SHRAE taycayretupikesd dVicon

phot ol i t hography to form contact holes 40, 41, 42, 43 and 44. Thereafter,
anneal i ng at 950 [lexydrsf G 28dnBRutes is perfornmed in a nitrogen

at nosphere. By this annealing, the boron-inplanted |ayers 28 and 29 undergo
drive-in diffusion, andubiseasentt®, as shown in Figure 1M, an SiC; film

35 and a phoschosilicate glass film 36 are deposited

by CVD, whereupon they are worked by photolithography

to form contact holes 4O, 41, 42, 43 and 44. Thereafter,
annealing at 950 OC for 20 minutes is performed in a
nitrogen atmosphere.

By this annealing, the boron-implanted layers 28
and 29 undergo drive-in diffusion, and the source
regidn 37 and drain region 38 of the P type are formed.
Thus, the P-channel type MOSFET which is the second
channel conductivity type MOSFET is completed.

Subsequently, as shown in Figure 1N, aluminum is
deposited by vacuum evaporation and is worked by photo-
lithography to form aluminum wiring leads 50, 51, 52, 53 and 54.
Further, after annealing the resultant structure at
450 OC in hydrogen gas H2 for 60 minutes, the whole
surface is ccvered with a final passivation film, e. g.,
a silicon nitride film formed by plasma CVD. The

manufacturing process is thus completed.

The Si3N4 film 19 which differs in etching rate from

the field SiO2 film 14 is used as the first mask at the time at which



region 37 and drain region 38 of the P type are forned. Thus, the P-channel
type/ MOSFET which is the second channel conductivity type MOSFET is
conpk?ted. Subsequently, as shown in Figure 1IN, alumnumis deposited by
vacuum evaporation and is worked by photo- |ithography to form al um num
wiring | eads 50, 51, 52, 53 and 54. Further, after annealing the resultant
structure at 450 [err] in hydrogen gas H2 for 60 m nutes,” the whol e surface
is covered with a final passivation film e. g., a silicon nitride film
fornmed by plasma CVD. The nanufactﬁ##ﬁg process is thus conpleted. The
Si3N4 film219 which differs in etching rate fromthe field SO film14 is
used as the first mask at the tinme at which -14- the N-type inpurity is
i on-i npl &heeli-tppe ihpusktond viehnl-impderohed Ditd hthd sdoppe as in the step
illustrated in Figure 1H Therefore, when the [err] film19 is renoved,
t he undeMeyilngegiendd [@f rihg iR mtype asndp EBEehebes NorldGFeateehe CVD [err]
film24 whicgh serv as the second mask for.the ion inpl.antation of the
P-type i&ﬁu%?gﬁr?nfg'tkgpﬁqﬁ TelPPedPon 830 1HE Nt yfe is left as the
inter-la i,asul rofil en Aaftar <t he i i plantaty the P-type
¥ehol3 2h0 %r;]%.rfp Ve fafhg s&pa F?ﬂm}f‘?ifé‘ A Qcfkd

impurity: erefore, erlying fie err m 14 is not etched.
Accordinﬁb¥eo@@r§teﬂed§W@|Sﬂﬁi film 24 which serves as the second

mask far the ion implantation of the P-type impurity

into the first well region 8 of the N type is left as the
inter-layer insulator film even after the ion implantation -
of the P-type impurity. Therefore, the underlying field
Si0, film 14 is not etched. Accordingly, no step develops
in the surface of the field SiO2 film 14, so that

breakage of the Al wiring lead formed over the Si0, film;'
attributable to the step, can be prevente;i, and no leakage
current occurs between the polycrystalline silicon
wiring leads., Further, the process does not involve the
complication of forming a new inter-layer insulator film
after removing the second mask used

for the introduction of the P-type impurity as in

the prior art. Especially in forming a CMOS IC having

a double-layer structure of polycrystalline silicon,

the method described is effective because it can be formed
without complicating the process.

The present invention is not restricted to the

foregoing embcdiment, dut can be variously modified.

By way of example, whils the embodiment has deen explained



in the surface of the field [err] film 14, so that breakage of the Al
wiring lead forned over the [err] film attributable to the step, can-be
prevented, and no | eakage current occurs between the polycrystalline "
silicon wiring |l eads. Further, the process does not involve the .
conplication of formng a newinter-layer insulator filmafter renovi ng
the _ second mask used for the introduction of the P-type inpurity
as in the prior art. Especially in formng CMOS C having a

doubl e-l ayer structure of polycrystalline §ﬂ1|con, the method described is
effective because it can be formed w thout conplicating the process. The

present inventionyi ' f ' | be
variously nodifi eg%%ggm%%g% E%%argr%f&el,g—%igf es@?ﬁc%ﬂ%ﬁ%g%%ﬂ# rﬂsﬁggscrg%eé%lﬁﬁn
expl ai ned - 15- st boti ef EIeNC e Heo predeubl enbayetomstidicilyoe 2oppioybbe

pol ycrystalline silicon filnms, the present invention is also applicable to
the case of fornitagthe caseidhylmrrsnguet audthiay ey ¢irustwle baving diled obtaer

t han pol ycrystalline silicon, for ex le,, ul tilayer structure
i ncl udi ng | ayers BRLEEFRLCAUISS thamet al s PEGERTAS  frbt Y €8Rd t ant al um or

SOF‘;L? iy'sf‘éﬂ'i Srughur e LGl 4ding, A 596y 86t QLK. ORIl {ARIadl 1ay8rs

of refractory  metals such as molybdenum and tantalum
or a multiiéyer structure including a refractory
metal‘layer and a polycrystalline silicon film. 1In
addition, the embodiment has been explained as to thé
case of first performing the ion implantation of the
N+—type impurity to form the N-channel type MOSFLT being
the first channel conductivity'type MCSFET and thereafter
- performing the ion implantation of the P+-type impurity
to form the P-channel type MOSFET being the second channel
conductivity type MOSFET. However, the reverse case
is also possible where, after forming the source and
drain regions of a P-channel type MOSFET as the first
channel conductivity type MOSFET, the soﬁrce aﬁd drain
regions of an N-channel type MOSFET as the second channel
conductivity type MOSFET are formed. 1In this case, an
insulator film formed on the P-channel type MQSFET is
used as a mask for forming the source and drain regions
of the N-channel type MOSFET, and it is left intacf and
is used as an inter-layer insulator film.

The SiBNh film 19 shown in Figure 1lH may well be



addi ti on,

t he enbodi nent has been explained as to the case of first

performng the ion inplantation of the N -type inpurity to formthe

N- chiahne

type MOSFET being the first channel

conductivity type MOSFET and

_thereafter performng the ion inplantation of the P+ type inpurity to form

t he P-channel
~MOSFET. However,
‘source and drain regi ons of
conductivity type MCSFET,
MOSFET as the second channel
case,

type MOSFET bei ng the second channel
the reverse case is al so possible where;- after form ng the

a P-channe

conductivity type

type MOSFET as the first channel

t he sourt@&-and drain regions of an N-channel

conductivity type MOSFET are forned.

an insulator filmfornmed on the P-channel

type
In this

type MOSFET is used as a

mask forrtotated viheh sowodecaydtdlainer el doesn ofilrhe NMsckannellyype MOSFET,

and it is left

intact and is used as an inter-layer insulator film The S

N film 19hgh&iim i kP majurdd ffiemap ®BE| 2behBng rate figom &peaced with a

pol ycrystalli
et chi ng Pﬁ?ﬁr?

e. sil

{6t

0

Jm _Essentially,

Sy it

the film219 may differ

in the

field SIC2 film

In the step illustrated

in Figure 1H, f he, oxide, fi1Mhielal $af PLEBM: Ofk e eSUihages of the

pol ycrystallin

e

film which is formed on the surfaces of tiae polycrystalline
silicon films 16, 17 and 18 may be an SiO2 film formed
by CVD, instead of the thermal oxidation film formed
by the steam oxidation described bvefore. Since, however,
this Si0, film formed by the CVD is liable to overetching,
the thermal oxidation film is more favorable.

As the material 24 of the second mask shown in

Figure 1I, it is necessary to select a film which can

be used as the inter-layer insulator film and which

is good in coverage and in quality. %While the SiO2

film formed by the CVD as mentioned in the foregoing
embodiment is a favorable material, a PSG film

is also exemplifisd as being favorable. Since 513N4
film traps charges at an interface, it is not favorable

as the inter-layer insulator film. In addition, the

steps illustrated in Figures 1lI and 1J may well be carried

out by an expedient zs stated below. After the N-tyze

impurity iocns 20 have been implanted into the surface

of the P -tyve well region 9 by emplcying thae SiBNL+

film 19 as tie first masik ac 1llustraced ian Figure 11X,

the Si3NLL film i with hot pncsphoric acid,



silicon filnms 16, 17 and 18 may be an [err] filmforned by CVD, i.nstead of
the thermal oxidation filmforned by the steam oxidation describgdlbefore.
Si nce, -however, this [err] filmformed by the CVDis |iable to overetching,
the thermal oxidation filmis nore favorable. As the material 24 of the
second mask shown in Figure 1I, it is necessary to select a filmwhich can
be used as the inter-layer insulator filmand which is good in coverage and
inquality. Wiile the [err] filmforned by the CVD as nentioned in the

f oregoi ng enbodi ment-is a favorable materialj7-a PSGfilmis al so
exenplified as being favorable. Since Si3N4 filmtraps charges at an
interface, it is neéréayal alvee sap . t Belnnterfd AyRIrdiRgultabosetbhdn nd gk
addition, the steps illustrated i f Figures 11 and 1J may well be carried
out by an expedi eb$ formsddatted CH@ ow. tAgterocldhesutfiagps bfpahety-toms 20 have
been inplanted into the surface of _the P -type well region 9 by enpl oying
the [err] film 197kl t4RB¥ary & andsR akype | wakk gtegd onn9Fi gGherazfteme Si 3NL

Fim 24, Tor fornhh {ite dadnainiok \ie ¥ or it 5} ICUBRaRR HOLRHEA 1St Pildes
of the N-type wellefomond Mdihesihbstypeidely ¢100:9RIstrlbeleafder,
shown in Figure 1J.
The present invention described above is effective
partiéularly when applied to a static RAM in which a
memory cell is constructed of N-channel type MOSFETs
within a P~type well region and load resistors made

of a polycrystalline silicon film, and a CMOS circuit

is used for a peripheral circuit, to render the power
dissipation low, as shown in Japanese Patent Application
No. 56-15733. 1In this case, the load resistors of the
memory cell and wiring therefor are formed of the
second-level polycrystalline silicon layer. Herein,

a polycrystalline silicon layer to form the gate electrode
of a MOSFET which constitutes the CMOS circuit cf the
peripheral circuit is formed simultaneously with the
first.-level polycrystalline siliéon layer which fdrms
the MOSFETs for the memory cells. Tre second-level
polycrystalline silicen layer is unnecessary in the
peripheral circuit. As the insulator film be£ween the
second-level polycrystalline silicon layer and the first-
level polycrystalline silicon layer which is the gate

electrode of the N-channel type MCSFET of the memory



the [err] film24 on the N-type well region 8 is selectively renoved to
.obtain substantially the sane structure as shown in Figure 1J. The present
i nvention described above is effective particularly when applied to a
static RAMin which a nenory cell is constructed of N channel type MOSFETs
within a P-type well region and | oad resistors nmade of a polycrystalline
silicon film and a CMOS circuit is used for a peripheral-circuit, to —
render the power dissipation |ow, as shown in Japanese Patent Application
No. 56-15733. In this case, the |load,resistors of the nenory cell and
wiring therefor are fornmed of the sécond-Ievel polycrystalline silicon
layer. Herein, a polycrystalline silicon |ayer to formthe gate el ectrode
of a MOSRETL WAI fdyes QS tEdbRS at ek IS Cithe Wikt @fioh g @a-tpheral circuit is
formed sinmultaneously with the first.-level polycrystalline silicon |ayer
whi ch f orinpudibe OS] STHUSE & lseatien®aMy of dbw ower disdipatimcond- | evel
polycrystalline silicon |ayer is unnecessary in the peripheral circuit. As
t he i nsulc@foreef fPRMBEL HbERO ¢ her 3TGa é9eR pORYLEGIIRH |IGRESSi con | ayer
and the first- |evel polycrystalline silicon Layer which is the gate
el ect r ode it 1PHEKE ﬁaﬁﬁe‘?p:}y@]pcea%FE‘Ftofm?ﬁelc?reﬁjﬁ?ya:’cvecé’"lﬁ"",tlﬁ ayer which
forms a ﬁﬁ@ﬁ ot EﬂgodhsfEsééﬁﬁégnd%chEyEﬁtegrated circuit

device in which a CMCS circuilt and bipolar transistors

are formed on an identical substrate. Besides, the

present invention is applicable to any semiconductor

device formed of a CMCS circuit.



inmpurity is used. Thus, a static RAM of | ow power di ssiaiﬂi on can be forned

w thout resorting to a conplicated proces LW is applicable;-
not onl’'y to the above static RAM but al SE\“\mm\ ) tor integratéd”
circuit device in which a CMCS circuit and=bi pol'ar transistors are forned
on an identical substrate. Besides, the present invention is applicable to
any sem conductor device formed of a CMOS cirauit. -19- CLAIME: 1. A
met hod of manufacturing a sem conductor device, conprising the steps of:
(a) preparing a seghgggductor body having a first 5 sem conduct or region
of a first conductivity type and a second sem conductor region of a second
conductivity type; (b) covering the first_sem conductor region with a first
mask; (c) introdu&rng i fipur i8F Phem™nrERCEORRE LS e} CPAAEGHRE device,
selectively into the se oq% ggntﬁ%ngugkgr region using the first mask; (d)

covering the second" 8eht conduct or rpegl oh with a second mask whi ch has

di fferent etching charagfpristda6s oy’ AMsbRScbhdsdedBHodyt REvERGONTe EBSK
being forned at |least 15 In part by deposition;
5 semiconductor region of a first conductivity type and a

second semiconductor region of a second conductivity type:
{b) covering the first semiconductor region with a
first mask;
(c) introducing impurity of the first conductivity
10 type selectively into the second semiconductor region
using the first mask;
(d) covering the second semiconductor region with
a second mask which has different etching characteristics
! from the first mask, the second mask being formed at least
15 in part by deposition;
(e) removing the first mask, other than any parts
covered by the second mask, by etching; and
(£) introducing an impurity of the second conduct-
ivity type into the first semiconductor region.using the
20 second mask.
(g) using at least part of the second mask as an
insulating layer between a conductive layer and the
semiconductor body.

2. A method according to claim 1, wherein the first

25 and second semiconduc:tor regions are isolated from each
other by a thick oxide film formed by thermal oxidation

of the body.



(e) removing the first mask, other than any parts covered by the second

mask, by etching; and (f) introdygj j i of the second conduct -
..lvity type into the first sem COﬁﬂumWr"!m’a!w' ng the 20 second mask.

(g). usiing at |east part of the setontl nasl as i nsul ating | ayer between a
conductive layer and the semiconductor body. 2. A nmet hod according to
claim1, wherein the first 25 and second sem conductor regions are isol ated
fromeach other by a thick oxide filfm@orned by thernmal oxidation of the
body. -20- 3. A nmet hod according to claiml or claim?2, wherein the
conductive3 ] ayera inetaofli pstordiniuctd va digydr Orafidd the mAfEE fur t her

conprises the steps of: &h) formng a gate gxide filmafter %%forning 5
the step (&)e UGt VRORAY B BS s2COTE ' GRAFEEF YE® | BT s&lEctiVel y on the

thin oxi de fi?}lﬁ%ﬂ\tﬁ%&ﬁgﬂﬁf?géﬂ%& fsa;ed %tee%% GR), said first conductive layer

serving ad"&F i uci ng t impurities at said steps (c) and
(f) and also 10 33 gatqigkhest§odessxand saher QfBet] peSBbhisiep (c) includes

i mpurity introduction
5 the step (a); and
(i) forming a second conductive layer selectively on
the thin oxide film after performing said step (h), said
first conductive layer serving as a mask when intro-
ducing the impurities at said steps (c¢) and (f) and also
10 as gate electrodes; and wherein
(j) said step (c) includes impurity introduction
for forming a source or drain region of a first channel
conductivity type MOSFET:
(k) said step (f) includes impurity introduction
15 for forming a source or drain region of a second channel
conductivity type MOSFET.,
4, A method according to claim 3, wherein the gate
oﬁide film is formed by thermal oxidation of the body.
5. A method according to claim 3 or claim 4, wherein
20 the first and/or second conductive layer is a poly-
crystalline silicon layer.
6. A method of manufacturing a semiconductor device

according to any one of claims 3 to 5, wherein the first

conductivity type is N type, the second conductivity type



for formng a source or drain regio 1 nel conducti vi y type
MOSFET; (k) said step (f) includes ”lmmllulllﬂllmﬂm“ on 15 for fofmihg a
source_or drain region of a second chanhelt candacttvity type NCSFE$-/4

A nethod according to claim3, wherein the gate oxide filmis formed by

t hermal oxidation of the body. 5. A-methed according to claim3 or claim
4, wherein 20 the first and/or second conductive |layer is a poly-
crystalline silicon |ayer. 6. A et hod of manuf acturi ng a seni conduct or
devi ce according to any one of claims 3t wherein the first

conductivity typdiQSFEY thgan tNTé’hs’é‘@Gﬂdté’@ﬁdﬁ@tSFWt'yaf‘?the second changegT

is an N-channel t MOSFET, and the second chann copducti vi t
MOSFET is a P—cha‘}rlfﬁgqu Wosyee MPSFET 1g ﬁeFﬁsgaaee r Y RY %%QIF&% m 6,

wherein parts of the conductor |ayer have a Iom1reS|st|V|ty, and ot her
parts 5 thereof have a high resistivity. 8. A nmet hod according to claim

7, wherein the se - COW%@&{odd%\é'c‘a%a'ﬁgu%%dc@élf'ﬂ §e”llﬁé’f@'ﬁ?tg§§r€?@r Xhe
whi ch i ncl udes menory cells that are nade of the N-channel type MOSFETs and
the high resistividnayridrs 1Qfyerh@at@nNduqir ré@ika8Y0ity, and other parts

5 thereof have a high resistivity.

8. A method according to claim 7, wherein the semi-
conductor device is used as a semiconductor memory which
includes memory cells that are made of the N-channel type
MOSFETs and the high resistivity parts of the conductor

10 layer.

9. A method according to any one of claims 1 to 8,

wherein the first mask is a silicon nitride film.

10. A method of manufacturing a semiconductor device
according to any one of claims 1 to 9, wherein the second

15 mask at least in part comprises an inorganic material.

11. A method according to any one of claims 1 to 10,

wherein the second mask is a silicon dioxide film.

12. A method according to any one of claims 1 to 10,
wherein the second mask is made of a phosphosilicate

20 glass film.

13, A method according to any one of the preceding claims,



9. ° A nethod according to any one of clains 1 to 8, wherein the first

mask s a silicon nitride film 10. A e “ ring a
sém conduct or device according to any one ol ﬁ m “ﬂw B “mherein t he
“second 15 nmask at least in part conprises ansl nerganittc ratérial. 11. A

met hod according to any one of elagns 1 to 10, wherein the second mask is a

silicon dioxide film 12. A net hod according to any one of clains .1 te
10, wherein the second mask is nade of a phosphosilicate 20 glass film
13. A nmet hod according to any one of the recedlng cl ai s, - 22 -

wher ei n t vbergdss tae ﬂéFeFéﬁﬁlﬁ@rtﬁér§é68n8hﬁa§ﬁc?% d¥dsited by chemica
deposi tion rdlng to_claim13, wherein the chem cal

dep05|t|o@qg§séﬁ§ﬁléglc&&ﬂ&ﬁF&g§58§F toR"% 5 15, A met hod according to

any one of clainms 1 to 14, wherein the etching in step e) is perforned by a
pl asma et ching process. 16. A nmet hod according to claim15, wherein the

pl asma et gfy N9 PROGRTHAMRICRL:aFRE to02182m 130 whé?éln tyfe Met hod according
to any oné of the preceding clains, wherein part of the first mask is

0V9r|appeQﬂQ¥uﬁﬁﬂtd@bo%hQL%QCQ@dcﬁ%&Kcal vapour deposition.

5 15. A method according to any one of claims 1 to 14,
wherein the etching in step e) is performed by a plasma

etching process.

16. A method according to claim 15, wherein the plasma

etching process employs CF4 + O2 gas.

10 17. A method according to any one of the preceding
claims, wherein part of the first mask is overlapped by

part of the second mask.

18. A method according to claim 17, wherein the part
of the first mask overlapped by the second mask remains

15 after step e) and forms an inter-layer insulating film.

19. A method according to any one of the preceding
claims, wherein some of the second mask is removed after
step f), the remaining part of the second mask forming a

passivation film.

20 20. A method of manufacturing a semiconductor device,



.18, A met hod according to claim ﬁﬁ' wherein the part of the first mask

over | apped by.the second mask rema ,Iuﬂ” ep e) and forns.an
inter-layer insulating film 19. Eﬂlﬂﬂﬂlng to any onzfoilthe
v Step f),

pr ecédi ng cl aims, wherein some of the second' mask*1s renoved aft
the remaining part of the second mask foé#ing a passivation film 20  20.
A net hod of manufacturing a sem conductor device, - 23 - substantially
as described herein with reference to the acconpanyi ng draw ngs.

substantially as described herein with reference to the

accompanying drawings.




