Description ~ Method for the production of conplenentary MOS transi s-

tors . The invention relates to a nmethod for the produc- 5
tion of conplenmentary MOS transistors, -in which each of t he
conplenmentary transistors is arranged ifn a correspon- ding trough in a
substrate and contains a source zone and a drain zone which each adjoin
a field insul ¥ds#ispti®n and define a channel over which a gate oxide
and a gate 10 electrode are arranged. | nt egrated CMOS
circuits are produced by neans of a mltiplicity of process steps The

producti on coMetheid for tthes praidueition afe cimiplementariyy MOSe

conpl exity td@%g t he physical processing tine. H ghly conpl ex nodul es 15
therefore requite several hundred individual process steps to the
fini shed product and very many days for the process cycle and the
production of the prodigl jnvention xfelatéé‘t@%ahééh%f'ﬂféﬂptﬁdﬂé-ch are

produced on . nmonocrystall'ine silicon wafers usually requife at |east 20

seven photot eHR &Fy cmplementary, M08, Sransigtess i &7 whichyeaghciafy the
circuit funct ltw&cbﬁplbﬁeﬁthtfoﬁr&iﬁéﬁd& is araaﬁgeaeﬁﬂnrwld&re%ws for

two netal lizat Fely | ane wi_t.h si,vation. A typical process
i ncl udes a % ﬁgsknf%rségg}qé%ﬂ FBBgabpstﬁes??F%ﬁ aﬁg'mﬁth
25  respect a(ﬂraun(ﬁbnekmhlchwmﬂeheadaoyn ar ddaghd mpsuﬂh&uon zone
inplanted in g3fldeAldddNe LI o SE @I@ﬁf@hare ft'e"%?:ih@ and a %a%fe
foll ow ng tenperature step, a secon pro uctlo field

insul ati gf, felestaade axe aszanged. | ocal oxidation a third mask for
setting a threshol d 3Gnteeirates Qﬁo@%fé&iﬁ@'&%‘éb%du&é& wrﬁ&iﬂy @fvol tage
of an NMOS tranS|stqr tyglcallé bei ng effected oyer the mh%ﬁf

area and the fadRYHBRIIGHtY oL -BrPFREs(SteRs P tB qkion co of

The af or ement ithese Wimen itee drel [detedmined byushe &&odmk domplexity
structuring, iﬂH1EH& E%%@i%gi ELQQ&LXi&&pgﬂme. Highly complex modules
15 therefore require several hundred individual process
steps to the finished product and very many days for the

process cycle and the production of the product.
Integrated CMOS circuits which are produced on
monocrystalline silicon wafers usually require at least
20 seven phototechnology steps for. the basic process for
producing the circuit functions in the silicon and five
phototechnology steps for two metallization planes
together with passivation. A typical process includes a
first mask for the implantation of the first trough, with
25 respect to which the complementary trough is then
implanted in a self-aligned manner and both are driven in
in a following temperature step, a second mask for the
production of field insulation, for example by means of
local oxidation, a third mask for setting a threshold
30 voltage of an MOS tranéistor, the threshold voltage of an
NMOS transistor typically being effected over the whole
area and the mask then being required for a PMOS transis-

tor. _ . ;

The aforementioned steps are followed by a fourth
35 mask for gate structuring, a fifth mask for lightly doped
source/drain in@lantation of the NMOS transistor, the
so-called LDD implantation, as well as a sixth mask for



source/drain inplantation of the. NMOS transistor, the so-call ed LDD
I npl antation, as well as a sixth mask for

2 t he production of the heavily doped drain of the NMOS transi stor.
Finally, the seventh mask is required for the i npl antation of the drain
of the PMOS transistor. After the production of whol e-area

i nternedi ate e pEeduetion| afectbenihgavidit doped| dxaty pfatheofNMIS -

ei ghth mask, tdyearddidbr .0 FARAYIY, he ABSkSvérith MK 48drbgQtiired £#4€ the
nmetal lization of a first Iealégya,re(or t.he pr contact hol es and

oductiaon of . )
for a second rmEtRAATARIW dfgdn of ﬁg‘ﬁaﬂdﬁa&'éﬂsi‘ﬁ&'ﬁ's are usually
made of al um nium A Kftdnwetid hpraidct iors UbS eshislé+ares etht ermediae a
passi va- td £ ... Further sks b uired j :
G reul (s vhi i ARulR e davers with SPRERCUATISS Uit 1 BE & e o
capaci tor or akghthmask, ther niothl e eéleventd wapkslbredpsovided faxr have
the m ni mum U%ﬁ@rmeﬁéaﬂi%%nsb%pé df{!r:st Ldydler £ EﬁQ#ﬁfo&@@tP&Rd&fF I on
costs and shorten the t urnaround t1 ne. . The 1nvention is
based on the dif®achrhelptiagd for 3nseeondimetrlbizationrlalirE i other
conpl enent ary mé¥aPliz4t 16| bapéss OhrkhidudlayBiddened ialumifikid.r ogluct i on
which re res_a |l er .nupber ofeéglrocelss st%gs. Thi s obj ect
s achi evetl b dPathelf etitkfernently J3sqe e, PRQdfSh 2 passivas
The invention tiomakayewn the insight that 25 considerable conplexity
for the production iLCMits LS. sk bl e: wi tion in
t he nunber of | na_skﬁisxt.tehgs%st s_oug p ﬁei.gﬁf'?%éi%g cl?l%%i\)%%e‘% n'
i npl ant ation Jyuaddikiton artpve etikk furkthenfelemgntis, foxn xaamlkdes nake
it possible taiditdt okhea t FRYgRL3L. i FP! iE’E‘.ﬁEiPﬂ!E,afﬂte_r ikheaRpgpuict i on
of the f|1 d ipsul a- ti.on zones, ,and conSequently to dispense W th the
time- onSIRFFHRRYS fith Riviey Shen mipdpum RETPEE 9L (RFPRPS S StRRk SN
nevert hel ess raandemstonateahged tite aproductioh tdusteonénd shorteni othevith a
mask for settiﬂgrﬁﬁemfmgg eshold 35 voltage.
The invention is based on the object of specify-
ing a method for the production of complementary MOS
20 transistors of the type mentioned in the introduction
which requires a smaller number of process steps.
This object is achieved by means of the features
of Patent Claim 1. _
The invention is based on the insight that
25 considerable complexity for the production of CMOS
circuits is possible with a reduction in the number of
mask steps. Although the continuing improvement in
implantation equipment and the scaling of layer
thicknesses make it possible to carry out the trough
30 implantations after the production of the field insula-
tion zones, and consequently to dispense with the time-
consuming trough drive-in step, the total number of masks
nevertheless remains unchanged as a result of the combi-
nation with a mask for setting the PMOS threshold
35 voltage. .
. The invention provides for reducing the required
number of phototechnology steps or the number of masks in
the basic process for the production of the transistors
from seven to four masks. This is possible by carrying



The i nvention provides for reducing the required - nunber of

phot ot echnol ogy steps or the nunber of masks in t he basic process for
the production of the transistors fromseven to four nasks. This is
possi bl e by carrying 3 3 out the
i'nplantations required to realize the transistors In two successiyve

bl ocks after ©ous ghecimplagtations nsduired tonteabize Hdiedrnanaiistars or

each bl ock. T 'x§t%agﬁcEQ§§1ve blééaes W% et?aeélﬁﬁctﬁfﬁ &/ g,tlon of
the trough, o the threshold yol tage of DD zone, and of the rain

zone is carri w%maﬁknb&lﬁﬁoe?EQB}rﬁéa @ro?a%}élclb%%‘iﬁndr is means, fhaton
steps, but usifF ¢hleYNROB EARs IFEST OrtHE) roduci&h.@hobfchmhﬂﬂyu ,erf The

Pl\/DStranS|stor IS correp s qf Sl

further phot oftéth rﬁ}&%&‘gdvﬂs"’t ﬁsr é‘ee gﬂ‘ht ?Sﬁe g‘t 8% t%’eere‘{]ﬁg%“f hat
bot h l npl 3y | bhﬁf:kéd abat canr iee btk albyemeahs apeft esucceed:.ng
structuring. thlcnss at_e t

energy | evel slélfplt%aitﬂtﬂ% gtpsdn er‘}?lélrge%g‘og nan(zsgé %1??% one
anot her in sughctotmchnivdiogyhestemi nThed PMOS Lﬂ;nsxstcpapl ast Q#W%ﬁe

rﬁ:o: :2![ gt rg?]krmsll[}';eb rea[ggrye 9%%%&1% tﬁ'ue tghgkness l?é t gate eI ectrode

and the rkhge logy oFtFEe tPhriglesseptiadat featwret hareyr égt ekhakhabathe sum

20 of the fielnpiaritdaildd ChlBeRsandrd heddtidanesntof akber thaatgvate
el ectrode. For the sequence of the various inplantations

within a bl oc®tFUCHEINGessary to ensure that the drain i npl ant ati ons
t ake pl ace before, and‘.'ltmethDEknepbardﬁ the dato:s el@i:dtmde ophd ortze

reduction of C 280! a8y heavy
i ons such as elié}%ysel‘ll C Sﬁ‘l J?Ici“b egl’ltwél’écogée% I n OI‘ er )ta% %/%éléi a
knock- on ¥ f eith one anotherTjn smbm iway Hdat: sheadvainagedithe HOD s 30

possible to difensedddhd idras1abty piSKBAOHYCLAE ole electrode.
sel f - allgnedtrough oflt EPI\/DSthrae Xold 099' ;9 eeec ode

zone. The onl yPH®nERRIROfh Fhshhans a€ a{"PﬁﬁsbﬁregﬁerPWﬁ)S mask

and a PMOS nmastharActios -thickness of the gate electrode, and the range
of the trough implantation must be greater than the sum
20 of the field oxide thickness and the thickness of the

gate electrode.

For the sequence of the various implantations
within a block, it is necessary to ensure that the drain
implantations take place before, and the LDD implanta-

25 tions after, optional reduction of the spacer by
isotropic etching. Implantation of heavy ions such as
arsenic should be given precedence in order to avoid a
knock-on effect.

The invention has the advantage that it is

30 possible to dispense with the masks for the production of
a self-aligned trough, of the PMOS threshold voltage and
of the NMOS LDD zone. The only remaining photomasks for
impleptations are an NMOS mask and a PMOS mask. Accor-
dingly, the overall process becomes less complex. The

35 production costs are distinctly reduced compared with
modern CMOS processes, for example by 25%. The physical
processing time, too, is distinctly reduced, for example

from slightly more than eleven days to less than nine
days. '

he NMOS LDD -



di.ngly, the overall process becones | ess conplex. The 35 production costs
are distinctly reduced conpared with. nodern CMOS processes, for exanple
by 25% The physical - processing time, too, is distinctly reduced, for
exanpl e fromslightly nore than el eyen days to | ess than nine days.
4- Refi nements of the invention are characterized in

subcl ai ns. Refitnémenty icfhthe inpémiimn die charadtexilzedeinw
usi ng an exenpgeﬁg gihgdi nent. In the draw ngs: 5 FIGS 1 to 4 show
di agrammati c cr0SS-Sections t hr ough di fferent stages of the production
process. The atnverticr i texplained e p@@%edgtééblgglqvth

the producti OnusfﬁQV\anéieﬁﬁla éﬂtf‘odinlé}ﬁﬁ“ alrd Q:’hezmn.n%s 2 1n a
substrate 1. It is usual foor t Jlagose first 10 of

njtride
layer to be applied®o§8rl e 4uA ?@ ramatis qﬂ%§s§ﬁE§FP8P€ 5%6°B€h
structured by dtfferehtastagesfof s&hémgsdbdm:sﬁhl difexdiced using a

h hi h d h |
ol | owed by the productPORSTEIMES MAEK PRELE arih oree® beding wigh) o

in the forn1ofthéepdodubﬂéonThknaWnrpde bayeof fleldSLSSbianentzpneannved

In addition tos,t o] I og h

oxi dat i on CI:&?'E Q QMEQH:QQ@ lcaIrF be C %ldal*low ggltgsﬁlggg? mk?ﬁe vapour
phase and°§tﬁ&ét@9§da Bﬂtrhée|%5n¢att9nbeoﬁppla¢é pveguthe whole

ani sotropi ¢ eheBanGanthd | slbdratid hasxi e sé;§helth9% by mé&¥of a

| nsul ation). The arrapgenent according to FIG.1 is, obt ai ned.

After this, g&Fé toxPagknaWHel dBi cRReduced using A | P gtographics

produced and atachnmﬁel ayendofa Z&bséqifewarmidmtﬁoosw .S dapgesifgd. A

Fechni que, i ntoLLokB bn e PRRErtIon F e EEE silfplepn o

struct ur ed5gat §oel esamplie ix uhe(ﬂormsofnﬁuéhdemkideunmheenltrldnbiayere by

(e, 2ot o Ieid pifequanty cdSealy ] A P B8 gt soi
technology w1th the aid of local oxldatlon (LOCOS) an
oxide can be chemically deposited from the vapour phase
and structured, or the insulation zones are produced by -

20 anisotropic etching and filling with oxide (Shallow
Trench Insulation). The arrangement according to FIG 1 is
obtained.

After this, a gate oxide having a thickness
typically of 15 nm is produced and a silicon layer of,

25 for example, 200 nm is deposited._A second mask, which is
produced using a second photographic technique, in

- conjunction with a further etching step results in a
structured gate electrode 3, which is insulated from the
substrate by the gate oxide 4.

30 The structuring of the gate electrode is typical-
ly followed by an oxidation step, by means of which an
oxide layer of 10 nm is produced in the whole area. An
insulotion layer is conformally deposited over the latter
with the aid of a CVD process (chemical deposition for

35 example by pyrolysis'of tetraethylorthosilane at reduced
pPressure (low-pressure CVD)) and is subsequently aniso-
tropically etched back completely or partially with the
result that at least lateral insulation webs 5 remain

next to the gate electrode. Afterwards, the NMOS transis-



oxi de layer of 10 nmis produced in the whole area. An i nsul ati on

| ayer is conformally deposited over the latter with the aid of a CVD
process (chem cal deposition for 35 exanple by pyrolysis of

tetraethyl orthosilane at reduced pg essure (|l ow pressure CVD)) and S
Subsequent |y ani so- tropically etched back conpletely or partially
with the torsupre: Hefined| vaing| at Eiest i FReA Sk iBAfkwdbs 5 renmin

next to the gate el ecbeggemaiaﬁwamﬁ, ﬂt@t l\il\éil&d rsa@suasmgh implan-
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In this exenplthif K&ﬂﬂih%%thetﬁée;ﬁpﬁﬁﬂﬂiﬁQ%%§ of apgpt; MR
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d t h ta | CMOS but
Chey canlPs. 4%, 3050 ot POTOBLEERMS (T8 HBAE LT oraFo B ter o
The first |nplantat|odnc&hmsaéxuMplaxythmbNHEﬁent, theaiimplapitaktisnison of ,
for example: %Sre”ét?e ﬁﬁoge\éral?s&sté arelo%gffzf. &1 g% —Thf?ﬁ e%%e'fﬂy only

be so high that tt Fode annel

regi on and ZOlhﬂﬂ§ﬁﬂa¥a9n rnlmhéhEDmewegﬁsnordBG o the dmpdantiadiomen
removed by moaanaindes ol o8l eoRvERLIENAY eH08' AR, byt thEY! ean
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Following this, insoffhe fisrst slmnbn adrried ouwt efigdeghec hMos!
[Pl ntat ) on Gl 0 L GERRRLELL D S8, sor SRaBSHh: AR, CHITRAT 1
greater, but a0 nud0®® atoms edlthe erndryy miay tomlyk bes soothiighe thate it
el ectrode. is masked by the gate electrode in the channel region and
20 the spacer in the LDD region, FIG 3. The spacer is then
removed by means of isotropic etching in accordance with
Patent Application P 44 15 568.9, and an LDD implantation
of, for example: phosphorus, 40 kev, 4 - 10*? atoms is
effected, FIG 4.
25 Following this, 'insofar as is necessary and
intended, channel implantation of, for example, boron,
60 keV, 4 - 10*? atoms is carried out, the energy of which
is selected such that the range is greater, but not much
greater, than the thickness of the gate electrode.
30 Finally, deep implantation, which produces the p-trough,
is carried ocut, FIG 5.
The contacts of the complementary trough are
produ?ed at the same time as the implantations for the
NMOS transistor. The preferably small, square contact
35 regions 8 in the NMOS mask are exposed for this purpose.
As a result of the NMOS drain implantation and the NMOS
LDD implantation, a heavily doped region 23 which has the
same conduction type as the complementary trough is
produced in the region of the surface. The following (in



30 Finally, deep inplantation, which produces the p-trough, S
carried out, FIG5. The contacts of the conplenentary trough
are produced at the sane tinme as the inplantations for the - NMOS
transi stor. The preferably small, squarg@ contact 35 regions 8 in the NMOS
mask are exposed for this purpose. As a result of the NMOS drain

i npl ant ati on &hdst hexéiitary thDBﬂmqutantadéep trduglyi impdepsdtieygi on 23
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trough is_redope regi on prevents the functioning
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distinctly | eiﬁt lanthﬂiant hete Qﬁeéﬂ‘% 'hrtOHB %Eﬂtfiﬁﬂ&ll SN trobgRUIh,
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In the s Ughat ¥ abf FébFﬁﬁsPFGr Sehe Ls ﬁB*Eﬁ’é?wYaP'?sFroughs
are opened, byhanathat diflﬁ'.l'm)Bh&@buﬁalngem@ﬂsléﬁeﬂﬂfﬁ]})O(iﬂloufglhguglitHUSt

| cotr opi a1y he Tty SHARC Ghod AR AOE xehtR CRE MeiioRinprer,,
i npl ant ati on sapriacebl Igutherspgme o2y rthatdehhe céntact regionsplfexrpkbephor us,
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sem conduct or surface he nmas 'S renove
second 15 na¥RIZONSL:Hthefleeal t ksopghsmuskngemadng coverady tada

The ﬁource{drapaciame?eﬂﬁoﬁrﬂerﬂ& arthedr ggead 'ébi.rlii be E.%lt&a@aadmg manner
atoms or BF[ oF PPogpdiangy Rhe’ Y Ippanratioh cancPenatietad Py o are
usual | y designnplantatmpnhomt aayy cmﬂnqmpondngmeLIIIrexndﬁdanca,thfbhe
result example phosphorus, 60 keV, 4 - 10* atoms at an inclina-
20 tion of 60° with respect to the semiconductor surface.
Afterwards, the mask 6 is removed and a second
mask 30, which defines the PMOS transistors, is produced.
The source/drain zones 40 and 41 are produced in a
corresponding manner by the implantation of boron ions
25 at typically 10 kev, 5 - 10! atoms or BF, at 15 keV,
5 - 10" atoms. The PMOS transistors are usually designed
without any corresponding LDD regions, with the result
that they are dispensed with in this exemplary embodi-
ment. Should such implantation be necessary, for example
30 for applications in analog circuits, it is possible to
carry out the corresponding process sequence as for an
NMOS transistor. _
_ There follows the implantation for the PMOS
channel region, for example boron, 60 kev, 3.0 - 10%?
35 atoms, as well as implantation to improve the transistor

punch strength, for example phosphorus, 180 kev, 2.0
102 atoms.

Finally, the n-type trough is implanted (phos-
phorus, 500 keV, 10! atoms).



t.hat they are dispensed with in this exenplary enbodi - ment. Shoul d
such inplantation be necessary, for exanple 30 for applications in anal og

circuits, it is possible to carry out the correspondi ng process
sequence as for an NMOS transi st ory There follows the
I'npl antation for the PMOS channel region, for exanple boron, 60 key,
3.0 10[err] 35 hiﬂy)rﬂacpo%ﬁ.n‘g;ahheaéohﬁbéﬂéﬁaihﬁmémta'mmrmga.dm a

transi stor strength, exa 0 K e
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phorus, 500 Mlci@fcbm‘qozat (am:)face. The smultaneous trough plug
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each case, with t

ich all npl ant ati ons are carried
out, the prewsﬁéﬁléﬁ'g«}%vers @P&Eﬁeé ?lféﬁyﬁﬁ Sa sel f-aligned
trough for the . F&ﬁﬁ:éhrﬁﬁﬂ(ﬂtﬁ piddage iand of othé hEMOS L rawys Dt art the _
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t hrough t he g oxi de, 4 do not significap -Z he
P otographlc steps for a self-aligned trough, for t
PMOS threshold voltage and for the LDD region of the NMOS
transistors can be dispensed with.

20 Surprisingly, it is shown, in the case of a -
method according to the invention, that the implantations
which are provided with each of the two transistor masks
and take place through the polysilicon of the gate 3 and
above all through the gate oxide 4 do not significantly

25 impair the quality above all of the gate oxide, with the
result that sufficiently reliable transistors can be
produced. In tests, it was not possible to ascertain any
appreciable deterioration in the intrinsic breakdown
strength and any increase in the extrinsic defect density

30 at the typical implantation energies cited. '

The problem of the substrate or trough contact is
solved in the case of the invention in accordance with
FIG 4 in that the trough plugs 11 and 34 formed with the
aid of the openings 8 and 32 are situated deep in the

35 substrate, and that above these plugs there are heavily
doped zones 23 and 35 which, near to the semiconductor
surface between the trough plugs of opposite doping and
an associated field insulation region, produce a connec-
tion between the trough 33 and the connection 23, on the



25 I mpai r t he quality abdve all of the gate oxide, wth the resul t

that sufficiently reliable transistors can be produced. In tests, it
was not possible to ascertain any appreci able deterioration in the
intrinsic breakdown strength and gny increase in the extrinsic defect

density 30 at the typical {nplantatjon_ energi cited. R ‘The-
pr obl em of tr?é‘es[}lﬁ?‘i'at%n%ri’ggﬂﬁﬁﬂ {':bﬁt kTPug 1t a’%‘ﬁ&)b"d FRRSEEIM e of
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connecti on 223 a#nd k5 portrayed is sufficiently good. 8 one hand,

and between the troughrdf) adnblcCofdSEiEd) it 38, sHoddet@bkerchand. In
this case, the, trough contact f oduced £¥ t,he different degﬁ,
i wittat the

isp

spatial doparfistinghlysBalier SumbeE ok BASKE; dfs cqyPaxiagh,

5 contact - nektagdid t rddeBids \us hwidld alad othehefastes phy&8cahd 25
portrayed,.is sufficien .good. . From econogiG: aspact Senht 1S
Chown L iR | ¢ eiEnarofiy; $iB88  pammis AL ARATIARRIAE PRVLBINAH Skheli 1
standard procescdsctisoncdf tise tdumplasientaryy MQSaltremsiskors-ound ti nes
permt a considerable saving in the production of the conplenmentary MOS

transistors. 9 Pat ent cl ai ns 1.
Met hod for the production of conplenentary MOS :



transistors in a substrate, in which each of the conple- ment ary
transistors is arranged in a corresponding trough 5 and contains a source
zone and a drain zone which each adjoin a field insurationm—zone and’

arrnged. T eharact eri zed byt e ror | antng ot epd NN AYERTANBARIE!
I nsul ati on zonpatént, clAgmgat e oxi de (4) 10 and °t hé gﬁté‘e“ectrode'

(3) are produced for each of t he conplenentary transi stors, b)
a first mask is used to define a first w ndow (7) for a flrst

transistor of a.first Mehhthﬁ@rtwhgqpxodUCtkﬂn ehecrpplemeBERTY sMPSed to

produce a Tirst bhgyglors in a snﬁﬂ@&r%’e,ﬂ&%{'%tﬁfcrﬂ%@éu G2 aneatonplet- i ons
or a con

uctivity % the first % %ﬁ%w to
produce heavi | penspsy t133513t°§ﬁnﬁ§53656n92 ip 3 IRFRARSRARGAL KL
' ”E' antatign ( and cont@fi n%t %mﬁsdﬁfrc% Sﬁﬁf&l%ﬂwr@udraunt yonypwha.cht Ieachok
substrate Surface, rst mask is NQ,yaBs
(30) is ad:lﬁﬁlé‘d&cg&eM| HS FrieR aorgwﬁ%ﬁ%&?ﬁ é%a %(1 q’
second transi siy@ichf £ éj@f@ndxﬂdédanﬂl \d tgate/ pelectrode) arteh@rs'-@@aﬂsl:rrask

(30) is used to _produce.a £33, 34) by neans of deep
i npl ant at i on ofcharacterize g §°££38ﬁ%écon%%cf|V|ty type t he

second mask isa)sed the ﬁhﬂdﬂhamhmanmhpndapass (2), the gates qxide 4f3 35)
by neans af shal I ow | rg)lt%gt %%ltgne%ectrode (QL é’fé’fﬁr&iué’e& ifior expWH ivity

type, and HE seco renove Met hod accordi ng
to Claimi1, charactéﬂuzéﬂmmdementarﬁatrﬂnélFF@FHr|nsulatlon zones (2) are

pL oduced bydl 0 o3 forddahd 0 D& L'i’é’eéhfb‘caéfiﬂe anfams&ewdrme@whth
fngul ati o{rjlII regl oﬁ arﬁ?é)ralol%gisttﬁ%%? ’?ei}'f’c%ll r%f'l gérs ‘eondd f‘%'ﬁ\;gt%%c?t °
according to Oy m ki Pirshamaskeiszebed to i prodate aat diinste trough uri ng
O s 1T OBy pogy®Let Shobfe dapbakels, O3 SofyPrIige
. oxi de first conductLVLty type,
- d) the first mask is used to produce heavily doped
| zones (20, 21, 23) by means of shallow implantation
of atoms of a second conductivity type at the
20 substrate surface,

e) the first mask is removed and a second mask (30) is
produced which defines a second window (31) for a
second transistor of a second conductivity type,

f) . the second mask (30) is used to produce a second

25 trough (33, 34) by means of deep implantation of
atoms of a second conductivity type,

g) the second mask is used to produce heavily doped
zones (40, 41, 35) by means of shallow implantation
of atoms of a first conductivity type, and

30 h) the second mask is removed.

2. Method according to Claim 1, characterized in
that the field insulatioh.zones (2) are produced by local
oxidation or by structuring an oxide produced with the
aid of a CVD process, or by etching shallow trenches in
35 the insulation region and filling them with an oxide.
3. Method according to Claim 1 or 2, characterized
in that after the structuring of the gate electrode (3),
lateral insulation webs (5) are produced by conformal



| ayer . VMethod—aeeerding to Caim3, char acterized in t hat

the insul atl’mﬂmmilmﬂ" in each case 5 isotropically etched
after the (”mthe heavi |y doped zones of- the first and
second conductivi‘ty" " typer (20, 21, @&$; 40, 41, 35), and further

i npl ant ati on of atons of the sane conduction type as those of the
respective helapdsitticpedandneanisatropicrd etthingh bk aiof 18n odxide
respective fi ra?efand second mask in order to produce lightly doped
sour ce/ drai n “zones Met hod according to Claim3, characterized

in that tdhe flrstM%det rceerding niok Gladmsdd chasassesdzed in each

case |ightly jpped €Hé”0%9ﬁ§hﬁléﬁne§re§:%4 % 4dre 15in43)edth MRede Of
obl i que il gnt ati on, of at ons con

ucti o e of t oi ni ng
heavi |y &ope&ml(cfé' y et §g’ed4oafﬁf¥ the Glmpfan{)g‘fh%l a‘&fgoﬂ%g to
“one of d ai rrﬂuehﬁﬂ:ﬁ dopedr 2ones oft ehezeﬁirsﬁ &hat secod ddordectiviighs i s

Gaim 1 to e R RN, 90 o SR B0 “’#ami??oﬁf

shal.1 ow ofrrpatmat ofn tife asame obndhotiane typedas i Vhoyet
the trough d%%&ﬁ@ﬂgﬁh?“ﬁe?ﬁd%gﬁé i® Sflrilde otk wiﬁﬁ“ﬁhétﬁd

threshol d volt od according to one of d ai ms lto
7, har £5 thEecF%PQ‘Wd{VGt hEirst sanghoserend cM3SH vﬁ-%d&(ﬁder taxt ends

to a point beysghddra i 8 d%iié'datsbﬁ&c@ﬂh:ﬁﬂﬁ zones\hi ch are adjacent to
t he tran5|st zones. th car di ne of ,Clains 1 to 8§,
char ac- erized ¥ q"("?‘fla a%%%ﬁig&gtﬁg a‘ﬁ(ﬁfd‘h ECar‘f aﬁ‘&&é"&&ﬁt
with by maanstmit ZHedirsy dndethe aneconmd atigkedral uskd to prodibse riat e
PunT oS, O L e SRRV Uk Phomtl g G (34 Praslisgl bet veern
provi dedld n t4133) fbystmeans efdobligne m&amtpr| |9xtoma ofe there step
as the @@ﬂd&dtf&?%oe%stﬁz ad$dinfily Hebvidly UBpel” 28548t (36,
21, 40, 41).
6. Method according to one of Claims 1 to 5, charac-
terized in that each of the troughs is produced as a-
20 retrograde trough. .-
7. Method according to one of Claims 1 to 6, charac-
t_erized in that after each trough implantation, shallow
implantation of atoms of the same conductivity type as
the trough doping is carried out in order to set the
25 transistor threshold voltage.
8. Method according to one of the Claims 1 to 7,
characterized in that the first and the second window
extends to a point beyond the field insulation regions
which are adjacent to the transistor zones.
30 9. Method according to one of Claims 1 to 8, charac-
terized in that each of the troughs can be made contact
with by means of a heavily doped zone, produced at the
subst_rate surface, of the same conductivity type, which
zone is produced between two field insulation regions
35 with the aid of an opening (8, 32) provided in the first
and second mask, respectively, in the same step as the
heavily doped zones (20, 21; 40, 41) of the transistors.



