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Method for producing a transistor structure 5 The present invention relates
to a method for fabricating a transistor structure, comprising at least a first
and a second bipolar transistor having different collector widths. Such a
method is known from 10DE 100 44 838 02 for example. In bipolar
transistors, the collector is usually‘tei’nﬁnated by a highly doped buried
layer. The buried layer is produced by subjecting the substrate to an ion
15 implantation at the desired location. Afterward, a lightly doped epitaxial
Iayﬁrjcsrg%pligd and yloed\{lvel.ls for bas%, emitter and collector are produced.
A possible process sequenceds describedTor sXampietiH thé féktbook
"Technologie hochintegrierter Schaltungen” 20 ["Technology of large scale
integratediresiday] by Dn\Widmesn, H..Madel &. Friedrich, Sprirgetd  for

Ve hglfg r%%% ?9%‘8”5T%qjsx§s%%t%ﬂf 3@@&?&5&"3 intec%rrﬁ‘%veeajosl I;]_Pe% réitg least

high-frequency circuits in the GEz 25 range, it is favora

both high-VBlagePfiansistors iRV IRMhsistotPRadiRg a Ry sreakaswn having
voliade: ame ighsfré deericyrtransistors. (HRutransistoes) thaalingsa $hatn from

coligctanisansit ime and hences highilimiting frequency F. On account of
the fabrication 30 methods known heretofore, it is necessary ?-n find a

compromise with regard to the properties in the
In bipolar transistors, the collectoer is usually

terminated by a highly doped buried layer. The buried
layer is produced by subjecting the substrate to an ion
implantation at the desired location. Afterward, a
lightly doped epitaxial layer is applied and the wells
for base, emitter and collector are produced. A
possible process sequence 1s described for example in
the textbook “Technologie hochintegrierter Schaltungen”
["Technology of large scale integrated circuits”] by
D. Widmann, H. Mader, H. Friedrich, Springer Verlag,
2nd edition, Table 8.13, pp. 326-334.

For integrated high-frequency «circuits in the GHz
range, it 1s favorable to integrate both high-voltage
transistors (HV transistor) having a high breakdown
voltage and high-frequency transistors (HF transistors)
having a short collector transit time and hence a high
limiting freqguency F.. On account of the fabrication
methods known heretofore, it 1s necessary to find a
compromise with regard to the properties in the
integration of bipolar transistors having different
limiting frequencies and bipolar transistors having
different breakdown voltages in high-frequency
circuits. This means that the performance of such a

high-frequency circuit cannot be utilized optimally.

Such integration has been realized hitherto e.g. by

means of the collector region having a dopant
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differentbreakdownvoltagesinhigh-frequency 35 circuits. This means that
the performance of such a high-frequency circuit cannot be utilized
optimally. Such integration has been realized hitherto e.g. by
concentration of differing magnitude. The lower the doping, the higher the
collector-base breakdown voltage. Howéver, as a result of this the

collector transit time becom s%%%greirnand hence.the imitingéreqt#enc Ft

be%%rrhce%nlg\%aeF.l’Pﬁle h?g erthe doplng?théa%ﬁgﬁécrut & collecfor trarsi the

tinfeBinthe smaller theéalleetor-baseebreakdbhpaiotageafthe breakdown
trapsistaly M. Rasanel ef ala'Vltea High Speed-3iGe NPN ford0 collector
Adypnced BICMOS Tedngloay', 2001 IBEE discloses sealing the daping

of a collector region of a transistor in such a way that the dopan? . g
cohEERIr&ISTY withintRe CBREctdr Y egion Nasta gradient. AltpuglRmHigg, the
sokthiontraakesi¢ passibleda dncreasenthetl5t ime but the smaller the

breakdaynvaltageattipiransisiars.tsiill fepresents 4 camplomise. o

Inadditiontothedopantconcentration,the dimensioning of the collector width
also determines the 20 properties of a bipolar transistor. The term
coNectdravidthedénotestthat tegionlUdftthe epitagial |@yeramhichiiSdocaited for
befimeen thesbasg welblocated intheiepitaxial layeyand thepuriedjayen o se s
HF tralﬂsistors ‘Q’QiCh are ta be optirPlzed towargldL |ghtllm|t|n 25, ¢
frequencie€ must have 88mall cofiectorwidthand iV ansistors WhickP - @
aré bplimizdcrtoward Rightbréakdeivn Volthgdsmustdraveta lapge eoliecisr on

wigththin the collector region has a gradient. Although
this solution makes it possible to increase the
breakdown voltage of HF transistors, it still

represents a compromise .

In addition to the dopant concentration, the
dimensioning of the collector width alsc determines the
properties of a bipolar transistor. The term collector
width denotes that region of the epitaxial layer which
is located between the base well located in the
epitaxial layer and the buried layer. HF transistors
which are to Dbe optimized toward high limiting
frequencies must have a small collector width and HV
transistors which are optimized toward high breakdown

voltages must have a large collector width.

DE 100 44 838 C2 describes a semiconductor component
and also a method for fabricating it in which bipolar
components having different collector widths are
realized. In this case, an additional substance 1is
introduced into a buried layer of a bipolar component,
which additional substance influences the diffusion of
a dopant of the buried layer and hence the collector
width of said bipolar component. However, this method
does not result 1in a sharp Jjunction between the

differently doped buried layers and collectors.
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DE 100 44 838 C2 describes a semiconductor component 30 and also a
method for fabricating it in which bipolar components having different
collector widths are realized. In this case, an additional substance is
introduced into a buried layer of a bipolar component, which additional
substance influences the diffusion of-35%a dopant of the buried layer and
hence the collector width of said bipolar component. However, this

metOETEES Hat Yesuitih aSharpjiictiol e st e differently dopedshed
buzieddayersamnd collebtors. sha riCapseddently, theccotlectarwidtthibits a

canpotbe established exacthyrand wish 21sharp prefile byt rather exhibits
a "blurred” profile with a shallow gradient. 5 Accordingly, it is an object of

the present invention to specify an optimized method for fabricating a _
trateitEstAgttire it Whith colectbriregions havitg diffsrsstebllettorent ion
widths candag formesnthegalleator¢agions haviag arsharp boypdanrwith o
re 0 hurj s. According to invention, the objectis___.
ac%%g\%%lqb%% %%angg %?%%%%odﬁéf &féﬁ 'lf)?%le néw%%t%nce%oiﬁ the %Jt%%c;%lﬁf thd

ingﬁﬁé?ﬁﬁﬁéaﬁ?ﬁ&ﬁﬁk@aEﬂﬁgﬁﬁﬁ can be formed, the collector

regions having a sharp boundary with respect to the

buried layers.

According to the invention, the object is achieved by
means of a method of the type mentioned in the
introduction in which there are produced at least a
first collector region having a first collector width
Cl on a first buried layer and a second collector
region having a second collector width C2 on a second
buried layer, in which case, for the production of the
second collector width C2, a first collector zone
having a first thickness C3 1s produced on the second
buried layer and a second collector zone having a
second thickness C4 is produced on the first collector
zone, and at least one insulation region is produced,
which isolates at least the collector regions from one

another.

What 1i1s achieved as a result of this 1is that the two
bipolar transistors of the transistor structure have a
different collector width, and the collector regions
have a sharp or abrupt Jjunction with a steep gradient
with respect to the adjacent regions, such as the
buried layers. The collector width C1 of the first
bipolar transistor preferably corresponds to the first
thickness C3 of the second collector region. The
collector width C2 of the second bipolar transistor is
composed of the thicknesses C3 and C4 of the collector
zones of the second collector region. Accordingly, the

thicker the second thickness C4, the greater also the
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15 first collector region having a first collector width Cl on a first buried
layer and a second collector region having a second collector width 02 on
a second buried layer, in which case, for the production of the second
collector width 02, a first collector zone 20 having a first thickness 03 is
produced on the second buried layerarfd a second collector zone having

a secaond thickness 04 is produced on t[rl: first collector zone, and at least
or?el%%nﬁFa?i%ﬁere;)o%tivéep%ducgeﬁf witid ?I[Seo §t%3§ aﬂéggt e @ ect%]?e two
relgicrsifedm toprn2Sdotier: What is achieved as a result of this is that the

two bipolar transistors of the transistor structure have a different collector

wig, and {hs,gollgetor ceaions 30 haye a share, o abipt iynetion withg,
steep graaient with respect to the adjacent regions, sdch as the uried P
laper$ FRE ColledtoratidtiR BT BPthe firdPBipbfdt traiisteepreféfaply 1 ightly

coﬂtqw@ndsdsq the-first thiehdmesstm&pf M@empdccﬁ_gﬂedtor regioedTh@ayer
35,collectqrigih 02 %p%ésg%nd pipolapiangistor is gemposed,ofiiig o+

thicknesses 03 and 04 of the collector zones of the second collector

regighC AcGor it e ickEr te SEEBR thickhes® 04 1AE trddter AIL6D 2
thehdiffereneeibataeen theweliettorowidties ofdthe twb bipolartransistarsying

The.inyention ishased on the insightthat ashatd 2 shaliow gradient.
Equally, the method according to the invention improves
the high-current behavior of the transistor since there
is no unnecessary dopant in that part of the collector
which 1is flooded with charge carriers and, by the same

token, the conduction of the buried layer is lowered.

According to the invention, the method of the type
mentioned in the introduction is developed further to
the effect that at least a first zone of a first buried
layer of a first conductivity type of the first bipolar
transistor and a first zone of a second buried layer of
a first or a second conductivity type of the second
bipolar transistor are introduced into the
semiconductor substrate, a first epitaxial layer is
produced, which covers, over the whole area, at least
the first zone of the buried layers, at least a second
zone of the first conductivity type is produced within
the first epitaxial layer, the second zone adjoining
the £first zone of the first buried layer, a second
epitaxial layer 1s produced, which <covers, over the
whole area, at least the first epitaxial layer and the
second zone of the first buried layer, at least one
insulation region is produced, which isolates at least
the collector regions from one another, the second zone
of the first buried layer adjoining the first collector
region and the first zone of the second buried layer

adjoining the second collector region.
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5 boundary or an abrupt junction between the lightly doped collector and
the highly doped buried layer significantly improves the behavior of a
transistor since an abrupt profile with a steep gradient, with a sheet
resistance remaining the same, has lower fringing 10 capacitances than a
profile with a shallow gradient. Equalty, the-method according to the

invention jmproves the high-current behavior of the transistor since there
i RO BeaSSATy Aogahtin that pirt of Bk oLl WIRGT S fobed GAthebY

chanysloagiers ahe, Bynthelksamse 16 foker tHel.coduction of theelygriede ing
layesis veered sAccording o theniavention:theinethad of the-bpeinto the

mentionednig th%introdu%tion is developed further to the effect that at Jeast |,

a first zone of a first brie E(STétfe’r of & firscoRdictiity e of thétirst® +°
bipdlar®ansiSor and a filsteorfe 664 sedohdatiiel layer of a fildtor gecond
sepabd sandustivity typeiof the second bipekatdransistarare infrogucesiried
into_t géeegu%%@ygﬁqr@%%t%%@r%sﬂ'éw | {ayer is 25 produced, . .
which covers, over the whole area, at least the first zone of the buried

layets, dt ldast2esetond 26ne-6fthé fifst CoRdGttivigpe iprodated avers
witti thedfirSt epitaxial tayer,ithe skoend zarte adjeinngdbedirstiazoneaf the

the first byried Jayery a second 30 epitadal layer is produced, whighy, - 4o

covers, over whole area, at least the first epitaxial layer and second zone

of & firs? Btirled Tay el Sat 1Ea Mt FatisH regibRg S d e dt ivhidH 1 ckness
isctdtes Ahkeastehe tatiectdr regioysfrom naeanothéh the $econeddzonéayer
BMﬁégfiﬂ@uri%ﬁﬂ@yeﬁ?&oini@gi?agﬂ&ﬁ]polque/rg&eglilontt%d tf_teofi@&gtor
zone of the secon ied layer adjoining the second collector region. -

- B\'fﬁé)%qug% haa{l/lcr%g |ffecr%¥1lt t}I%|ecjkF\’élsrsgeesdaréIfhearelzs);yl %P(;i ucféla% the" and,
thieRAedsSof the FIdt DRHBENAYer e chrhposat-6f a first 2ohdabRieh iave
introduiceddntouhe semiconductarsubstrate; gnd @ secend zone; whichaigers

> Iongdysed nigihe (rshepllaxieldayer. The secgnd pyried layer and the
first zone of the first buried layer preferably have the same thickness in
this case. The thicknesses of the first and second buried layers thus differ

byTthe thickressaofthd secord-none obtherkdssecoaddiusiedrlgyerh Sineet hod

EE% Eoll@ﬁt@fr t\%@%@ _?wxl%lmr@@ _imfh&mtg)ndy%t{gb&l@e%@@? O%_U%ec&er in
ickness of the epijtaxial layer, minus the buried layer extending into the
epﬁg)%%| Ryér, ¥he€ églfec?ogr v(il‘/i%tahsstcﬁar%l (‘gj§tc:a?1@[¥éev§rfeoainfal§i?ﬁpl<5> uried

mariigeandf 15 uhliksih ambadiftarits kiiowkihithedo, ey efthelissihavelar
a shesp yunction between the:bighly dopedduiried layersandthelighty or a
e T R e e L
transistor are introduced into the semiconductor
substrate, at least a first collector zone of the first
bipolar transistor and a first collector =zone of the
second bipolar transistor are produced, the first
collector zone of the first bipolar transistor
adjoining the first zone and the first collector zone
of the second bipolar transistor adjoining the second
buried layer, the first collector zone 1is formed as
first conductivity type, a second collector zone 1is
produced on the first collector zone of the second
bipolar transistor and a second collector zone 1is
produced on the first collector zone of the first

bipolar transistor, and at least one insulation region
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such a way that at least a first zone of a first buried layer of a first
conductivity type of the first bipolar transistor and a second buried layer of
a first or a second conductivity type of the second bipolar 25 transistor are
introduced into the semiconductor substrate, at least a first collector zone
of the first bipolar transistor and a first collector zone of the second bipolar

transistor are produced, the first collector zone of the first bipolar transistor
30 gdjoﬁ)rﬁﬁéie Ltlhgee f?l’st z"g?ﬁécglnd t]hseoflﬂr"éltt @oﬁlec?gcr zén%%ﬁhe%é%on%‘ﬁ%&%?or
tréfsister Adjoinhing theadadomitburied layer, the first collector zone is

formed as first conductivity type, a second collector zone is produced on

the.first collectar zone e second 35 hipalar transistor and a second
[t collector zone of the second 35 bipolay ,
co Ieétor zone |sepro%luce on t%ehrst%gﬁecltor 7dne of the firstbipolar

trefifSist 610 ah8 G tast BA& Mistldtion ¥egidrPricated which have both

different thicknesses and sharp profiles with a steep
gradient with respect to the adjacent buried layers
and, consequently, a transistor structure 1is formed
which comprises both the properties of an HV transistor

and those of an HF transistor.

A development of the methods according to the invention

provides for the third collector zone to be deposited.

In a preferred development of the methods according to
the invention, the third collector zone 1is deposited
epitaxially. As a result of this, the collector zone is
grown with the fewest possible crystal defects, which
is very important for the functional properties of a

bipolar transistor.

Another refinement provides for an insulating layer
(SOI layer, SOI - Silicon On Insulator) to be provided
between the buried layers and the semiconductor
substrate. The collector regions are thereby
electrically insulated and capacitively decoupled from
the substrate without the need for any additional

insulation.

Typically, the insulation region which isoclates at
least the <collector regions from one another is
isolated from one another with the aid of shallow
trench isolation technology (STI technology). The
insulation region may be filled with an electrically
insulating material, such as a CVD oxide (CVD =
Chemical Vapor Deposition), for example. Preferably,
the two laterally adjacent highly doped buried layers

of two bipolar transistors are thereby electrically
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- 6 - is produced, which isolates at least the collector zones from one

another. This too means that it is possible, in a simple manner, 5 for

collector regions to be fabricated which have both different thicknesses

and sharp profiles with a steep gradient with respect to the adjacent

buried layers and, consequently, a transistor structure is formed which
comprises both the properties of an HV transistor 10 and those of an HF
tralsiitor BedevETSin&ftof B EHods 3R ErdingsB tRE ifenisy ion may
providesnfordhe thirtooollestarnzore tosheadeposited: ASrlata prefesreda deep
development of the methods according to the invention, the third collector
zone is deposited epitaxially. As a result of this, the collector zone is

grown with the fewest possible crystal defects, which is very important for

thé functional propadies ot a 20bipotaretrarsistorf Anothex aefinemeritetween
prevides femansinsylatingiayer (20! layereSO0dh=Silican Quninsulatan-to g or
be.%r \e/ilgred bceet\é/eeg the ngeda{%ver%ﬁgd tge rsemécorlductor 25 that
substrate. The collecfor regions are thereby e\lec%relacally ifsuiated and’ a
capaemioaly décbupied FORY BR sulStfite YitkRR e feed f6r amprpletely
adtitionat-insutadionA3@ Typicallythe insutatiossegion which isplales at arge
least the cgllegtor regions from ppganother is isglatad. from ope another )
with the aid of shallow trench isolation technology (STI technology). The
inSI&GO-Fstfion haY befiitetith BY efectitafg 35 inddiRing materfa 18 K
sugh as @10V DIxxide: (C¥Dy= ChemicalyapdrDépasition), ffepéxample. with

Prefesably, e twe jaterally adjacenthighly deped butied lavers oftwen, 21 0
b|%olaﬁtran$gstors gre tgﬁre y electrically - 7 - insulated from one

ariother Said iREGlatiorf region MAY be 8hbdlied forexanThi8as afulPtgest
tremEh ‘be aridedp Fenett. S A flilltreriéh is 8 femsh L fof examptees 154 to
between components of a chip, in which the silicon is etched or

interrupted as far as the buried layers, so that current paths between the

components are completely interrupted. A full trench can isolate relatively
large ADFPANSIEESITRgibRS FIBATEHE SROtHET a§ 154186 Yederibblsn agticle

article bys®1Maeda,d'Impaghof @48 fbrBQLtEMQS TechnopgysSi®ipolar

HYPéiQhHSDBB%O'é‘E%M‘Qtl‘n'%ighz%eiiéﬂvwa%%tl%@%i?” Embeddeds o ¢
RE/Analog Applications”, 2000 Symp. on VLSI Technology - Digest 15 of
TechHieal PApety (CAT NG 0008Y37804)EpaGE9184 1 155- 2L1-, 1993,

Symp. on VLSI Technology, Digest of Technical Papers
(CAT. No. 83CH3303-5), pages 63 to 64. In contrast to
the full trench, the deep trench is not wide enough to
be able to integrate the entire dimensions of passive
components above it. Rather, the deep trench serves for

dielectric component isolation.

Preferred exemplary embodiments of the present
invention are explained in detail below with reference

to the accompanying drawings, in which

figures la to 1d show a diagrammatic cross-sectional
view of a first method according to
the invention for producing a
transistor structure according to
the invention with two collector

regions having a different
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A deep trench is described for example in the article. "An 501-Based High
Performance Self-Aligned Bipolar 20 Technology Featuring 20 ps

Gate-Delay and a 8.6 fJ Power Delay Product” by E. Bertagnolli et al.,

1993, Symp. on VLSI Technology, Digest of Technical Papers (CAT. No.
93Cl143303-5), pages 63 to 64. In contrdst-to the full trench, the deep

trench is not wide enough to 25 be able to integrate the entire dimensions

of passive components aboveé R R&REP the d&&H tfench S8rvestsans  of
dielectric component isolations Piefetredeexemplaryy ,
embodimentsofthepresent 30 invention are explained in detail below with

reference to the accompanying drawings,.in which figures is to ldshow a
dia%lrgLrlnrrﬁritiéP ca:rc%sg-sge%ptional%tlleon/v ofa ﬁﬁs‘%%&ﬁ%ﬁ‘g&ébraiﬁaﬁs 3 qiheonal

invention for producing a tran8is&¥ stfctute ascordiflg toethbdnveatiorrrding

with two collector regions having atdifferentv=8 + celiectepvidthiywaeansef -
selective epitaxy, 510 figurest%gj\ggsz%ghgw a di%(::LlraC rlnl%teic Wit fwo
cross-sectional view of a second method- accor(%ng ‘fot e inventlon.l%r

producing a transistor structuféwitls &6 EollectGE@§ims havinggay ing a
different collector width by meansfof wehole-arebiepitaxy, width by means

of whole-area epitaxy,

figures 3a to 3c show a diagrammatic cross-sectional
view of a third method according to
the invention for producing a
transistor structure with two
collector regions having a
different collector width,

figure 4 shows a diagrammatic Ccross-

sectional view of an alternative

configuration for producing a
transistor structure with two
collector regions having a

different collector width with an

SOI structure.

The first method according to the invention for
producing a transistor structure according to the
invention with two collector regions having a different
collector width which is described below with reference
to figures la to 1d is performed by means of selective

epitaxy.

In figure la, the, for example n'-doped, buried layers
5.1 and 5.2 have already been introduced into the
semiconductor substrate 1 and insulated from one

another by insulation regions 4, here realized as deep
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figures 3a to 3cshow a diagrammatic cross-sectional view of a
third method according to the invention for producing a
15transistorstructurewithtwo collectorregionshavinga different collector
width, 20 25 figure 4 showsad agrarmaticcross- sectional view of an
alternative configurationforproducinga tFansistorstructurewithtwo
coIIectorregionshavirﬁé different collector width with an SOI structure.

THe firdt Hiethod acchRfing 16 THE MVRRES  for ORGSR EtransistaPrises

stiicturerzpTording ta thelingestidn with twb toltecter regimsskaving a

different
A first auxiliary layer 6 and a second auxiliary layer
7 are furthermore provided, which isolate the
insulation region 4 from the semiconductor substrate 1
and the buried layers 5.1 and 5.2. In this case, the
second auxiliary layer 7 adjoins the insulation region
4 and the first auxiliary layer 6 adjoins the second
auxiliary layer 7 and also the semiconductor substrate
1 and the buried layers 5.1 and 5.2.

The second auxiliary layer 7 preferably comprises a
material which 1is resistant to oxidation and can be
etched selectively with respect to oxide, such as
silicon nitride SisNg, for example. This makes it
possible to avoid sidewall defects, that is to say
crystal defects which arise at the interface between a
dielectric material and silicon during the epitaxial
growth of the silicon. In another variant, the second
auxiliary layer 7 may be formed from polysilicon. The
thickness of said second auxiliary layer 7 lies in the
range of between 3 nm and 60 nm. One advantage of this
thin nitride lining is that it protects the wall of the
insulation region 4, which is filled with CVD oxide,
for example, against oxidations and thus prevents

defect formations.

The first auxiliary 1layer 6 preferably comprises a
material which can be etched selectively with respect
to the layer 7 and avoids large mechanical stresses on
the semiconductor substrate 1, such as an oxide, for
example. Furthermore, the auxiliary layer 6, up to the
epitaxy, can protect the sensitive silicon surface of

the buried layers 5.1 and 5.2 against oxidation.

The openings 12 are etched into an STI oxide layer 13

down to the second auxiliary layer 7, which STI oxide
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30 collector width which is described below with reference to figures la to

Id is performed by means of selective epitaxy. In figure la, the, for example
n'-doped, buried layers 35 5.1 and 5.2 have already been introduced into

the semiconductor substrate 1 and insulated from one another by

insulation regions 4, here realized as déép—- 9 - trenches 4. The
se]éniconductor sgbstr% el com%rises e.g. monogg%stalline silicon which is
p-doped. A first al%ﬁﬁlar%/}faye?% A A secdiid adXifarS lay8ré® ar€t  the
furRBARGRANOVIed swhighisdlate thevasdlationaregion Uifremthé ayers 6
seqpigonductor sgibstrate=} and the buried, Ialyer§55.l and 5.2.%&@%&? Cas&rom
the seco uxiliary layer 7_adjoins the insulation_region 4 and _the first
au%(ﬁilaér}y %gygr%wa%d}/gi?’s thets%eecl:ong.%l%éﬁ%gliarﬂ%%r &nd aelgtg e cd by
sethitSREFABE Substiate 12474 ISburidylayersss.2hd 521 Theséednd on
auxdliary tayen 7refesablycomprises armatedakwhichds esistanttoy layer
oxjdation and can be etched selectively with respect to oxide, such as

silicon nitride Si3N4, for example. This makes it possible to avoid sidewall
defects, that is to say crystal defects which arise at the interface between

a dielettic matersal aadsiicontduting the epitaxdal20-geowth of then figure

?iliqp,n- le %aq@eégarﬁmem?pmdd@yxmﬂ@ I%@gﬁ Hiaaryybq?%g;gzegthe and
ram polysilicon. The thickness of said second auxiliary layer 7 lies in the
raor{Sel Sii b%év%ecn% B a 60%%.@638%&}16%“6@3 o%%ﬁﬁﬂ? ftrige  more

linfiFBithatitpréecls tHedwall of Bhe-25Shasulatiohidgicn 4, wkith dsfilleform
wiﬁt@&&@&iﬁ@, f@r@ﬁ@"?@l@a agaieét@@@,aégn%mm pt%\@nt§@£1@|_%ry
formatiaons. The first-auxiliary Jayer 6 preferably c rises a 30 materia

Wfljﬂ%h/%gﬁ b%— éa'tgﬁe(]alsglrelﬁi\)/ée 3%/ W?tﬁ%éaﬁeect i%é theﬁl}?éa)yéfl ;%%é)g;%yqesrs 0.1
laffefmetiraniBaicstréssss orfthe Senficondicté e subbtratb au SuchZas amlong
oxide, for exaymﬁallﬂ_ﬁtt@more; nbhe auxliaty Iag%ry6_, fiprio dheppitaxyalong
ca{h@?@%@h@@%@eﬂ@%&w@% 3pPeburied jayez L AN P2 e
aqggggﬁgifimggfects can be interrupted by the overhang

formed by the undercuts 14 of the STI oxide layer 13.

Afterward, a first collector region 2.1 having a
thickness Cl and also a collector zone 2.2.1 having a
thickness C3 are deposited epitaxially, the first
collector region 2.1 adjoining the first buried layer
5.1 and the collector zone 2.2.1 adjoining the second
buried layer 5.2. In this case, the collector =zone
2.2.1 is provided for the second collector region of a
second bipolar transistor. The thicknesses Cl and C3 of
the collector region 2.1 and of the collector zone
2.2.1 are approximately identical and are preferably

between 50 nm and 300 nm.

After the first collector region 2.1 has been covered
with a masking layer 8, a further collector zone 2.2.2
is applied epitaxially on the collector zone 2.2.1 in
figure lc. Said collector zone 2.2.2 preferably has a
thickness C4 of between 100 nm and 200 nm. The

collector width C2 of the second collector region 2.2,
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- 10 - layer preferably covers the whole area of the semiconductor

substrate 1 with the auxiliary layers 6 and 7 situated thereon. As is known
from EP 0 600 276 31, the etching may be effected by 5 anisotropic dry
etching which stops selectively on silicon nitride, and thus on the second
auxiliary layer In the subsequent methaéd step in accordance with figure 10

Ib, a lateral undercut 14 of the auxiliary layers 6 néi 7 is effected.. The
s Cecbad i et deta TR0 G0 276 Sosincd shbwhl s
deféers férm preceetinig froi Prlinerfaces BetWeatheSalikiligry layers 6

and 7 and the surface of the buried layers 5.1 15 and 5.2 and grow up at

f tal f ISt f npl
harse S0 SnB 041 o sl o g 2

along the sidewa ayer, this grow esl ,

defeeiE Eaneintefrupted by T8 verhingformetBithe BiMGercuts £ ofthe
the 5T coxédeotayeh 23 S20 Afteiwiard] afiest coblector region 2.1 having a
thickness Cl and also a collector zone 2.2.1 having a thickness 03 are
deposited efitaxiall , the first_collector region 2.1 ad[g';oining the first buried

lay&F25°8 hland thEE0llectSr28iHe 2 3.1 djdthihg the seddhd blifigd layer St
5.20lhlthisteaser thpicullegtor zone 2 2hkisqwrovideddor thedelcot® of the

colleetor segion oka secondbipglar transistor The thicknesses GlkangQ3,cen
of&h% golgecct}ordegiog 2.%agd ggw%ceollect,?r zone 30 2.2.1 are 100

approximataly identical and aré preferably betaesn 50'mm Ard 300" nm 0 »o
Afferthé fiest eolld @b ragioh 2ahhaslbedic A iledithcar masking dayerctor
8, fattherccollectos zene 22:2 35 iscappliedwepitaxialy pp theicallgetor? of
ZQ 2.1 in figure, 1. Said callector gone2.2.2 preferably has a thickness

O4p(kg?fezb_e2tt%qvvege1n :gfléof %J?n%%g Zg%grgr%fgl?fge cz(ilgctogr%dt%b()% of the s%%(e)nds e

COTEBF PEGIBR 2°F COMSTSERTST the Bl O YoneE 222 4 2R BT Ng
lieshe therrapge tof betweerhl 5SO0Mnmeand300tman sinsthepresent of an HV
example.sthe second collector region 2.2 5 terminates at approximately
the same level with the surface of the STI oxide layer 13. Typically, the

collector width 01 of the first collector region 2.1 and the collector width C2
of ife the intention is to obtain even greater differences

pbetween the collector widths of the first and second
collector regions 2.1 and 2.2, then, in the method step
of figure 1b, the collector width Cl and the thickness
C3 are kept relatively 1low and, in the subsequent
method step of figure 1lc, the deposition of the
collector =zone 2.2.2 with a second thickness C4 is

repeated appropriately often.

In the transistor structure of figure 1d, the masking
layer above the collector region 2.1 has been removed
and collector terminal regions 11 have been introduced.
After filling with tungsten, for exanmple, the
collectors can be routed out electrically to the
surface, thereby enabling the transistor structure to

be integrated into an integrated circuit.

The method according to the invention for fabricating a
transistor structure for two bipolar transistors with

the aild of selective epitaxy which has been described
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10 second collector region 2.2 are in a ratio of between 0.05 and 0.9 to
one another. Typical values are 100 rim for the collector width 01 and 250
nm for the collector width 02. The different collector widths Cl and 02 of
the two collector regions 2.1 and 2.2 on the same 15 semiconductor
substrate 1 have the effect of optimizinkfthe properties both of an HF

trarisé%tor an ofeanclgv ransistor. g g]se ir%tgntiog is {o obtain even g‘;Lrea!Learr 1
di#erences between Oecoljréjtltlor widt softthe first and” seggr% cu Y

collettol Pegidhs 213822, trehl irtheiméthed etep cffigurelbptheced in

coflestos widiheQ1, and Hhe thickness O3ware kept alativelydawang, rethei red

s%gggggts@etq%d step eof fi%yf[e Ic ;iq%gepgsgtion of t{pg .25 El%llector Fea dy
e n

zone 2.2.2 with a second thickness 04 is repeatggjépprop’nat y%fte%.l
thE FANSTREFstr QAP RYure ¢ dh& askidy IR BBove heessiketdry @

regiomk2.ddhalsalyeen rﬁérriovedxﬁpaanctoolmrdEWMaEmgmﬂbbaVﬁxial
begrpigtroduged. Affer filing withtungsten, surfage. thereby.gnabling the .,
transistor structure to be integrated into an integrated circuit. The method

actbrding 36 e fifVentioh forfabricking a thnsisttirttitturetor ffe  thus
bipolanadnsistoeswith tresaid of selettive epitaxy whichsbas:beey epitaxy

descdped

It is also possible with the aid of whole-area epitaxy
to realize collector regions 2.x having different
collector widths and sharp junctions with respect to
the highly doped buried layers, as explained below with
reference to figures 2a to 2e. In this case, the
collector regions 2.x terminate toward the top in
planar fashion at the same level with the surface of
the STI oxide layer 13, the thicknesses D1 and D2 of
the buried layers 5.1 and 5.2 being varied. This planar
termination 1s particularly advantageous since planar
surfaces are required for subsequent photosteps (not

described here), with feature sizes of less than
0.35 pum.

In accordance with figure 2a, an epitaxial layer 9
having a thickness El1 is deposited over the whole area
of the semiconductor substrate 1, into which a first
zone 5.1.1 of a first buried layer and a further first
zone 5.2.1 of a second buried layer have already been
implanted. The first zones 5.1.1 and 5.2.1 are
preferably n'-doped.

Afterward, in figure 2b, a second zone 5.1.2 of the
buried layer 5.1 and a second zone 5.2.2 of the buried
layer 5.2 are introduced into the epitaxial layer 9,
these second zones 5.x.2 also being n'-doped. In this

case, the second zone 5.1.2 extends approximately over
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- 12 - with reference to figures la to id is particularly simple. The various
collector regions are deposited in respectively successive epitaxy steps
with the required thickness in the STI oxide layer 13, the already 5
completed collector region 2.1 being covered by a masking layer 8 in
order to prevent a further epitaxial depésition. The regions in the STI oxide

layer 13 which are reguired.for an epitaxial depaqsition are thus opened in
egéeca%léeoanlyq%ﬁ tﬁg ecorgésrpso%di%%neepi?aéxﬁlgs‘tep".q]ﬂeﬁ Ao p%%?ibl%econd
witR Bife did%ofdvhofe-afea epitakg o reatize cllettorereglons 2k fadingover

diferent cobactorayiddis and shasp funeiens:with respect tosks thehighly i ed
dci%?e%“@‘?‘% layers, as explained below with reference to figures 2ato

2e. In this case, the collector regions 2.x terminate toward the too in

planar fashion at the same level with the surface of the STI oxide layer 13,
therthickressed &dcarchD?2 of 20 Inctburied layer$5d anddp.2dieing to the

varied. This,planar terpination is particularly.advaptageous since planarg  ;
surfaces are requijred for subsequent photgsteps (not described here),

with Bt Sizeb 0 Tesd tHah G- 5389m. 25 In QEEdrddice wilPfiguré 232 ©F
art bpit@xialtiayeércd having a thickndss isadeposited overthe whote areg of-he

the.semigondugtor substrate, Ldntg whichia firshaane 5.L.d of afirst secong
burieﬁ:la;éer ilndlafurthe#éirst 302(%ne 5 ﬁl fra second buried layer havg,

already Besh impiantad. Thefitat zonesh 1 1and 523 are preferaby S+ 1on
-a@ped 2Aftervara lin figureZh, ssecshidticoness. 1iof the S5esgriathlayef he

5.2 @ncka seeondizoite 5:2.2 of the batied dayes bizarejntradugeskintadhe pe

e@%ﬁqﬁHqugy’the thickness E2 of said epitaxial layer 10,
the collector width Cl corresponding to the thickness
E2 of the epitaxial layer 10. By contrast, the
collector width C2 of the second collector region
corresponds to the sum of the thicknesses El of the
epitaxial layer 9 and the thickness E2 of the epitaxial
layer 10.

In figure 2d, the buried layers 5.1 and 5.2 are
insulated from one another by means of insulation
regions 4, embodied as deep trenches in the present

example.

Afterward, in figure 2e, the STI oxide layer 13 1is
etched into the epitaxial layer 10 in accordance with
figure 2d and preferably filled with STI oxide, regions
for the collector terminal region 11 and also the first
and second collector regions 2.1 and 2.2 being left
free. The collector terminal regions 11 are then etched
above the second zones 5.2.2 and 5.1.2 in order thereby

to enable an electrical linking of the collector.

The first collector region 2.1 thus has a first
collector width Cl and the second collector region has

a larger collector width C2. The two collector regions
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these second zones 5.x.2 also being n+-doped. In this case, the second
zone 5.1.2 extends approximately Over - 13 - the area of the first zone
5.1.1; whereas the second zone 5.2.2 of the buried layer 5.2 merely
extends over a partial region of the first zone 5.2.1 of the buried layer 5.2.
In the subsequent step of the method dctording to the invention in figure
itaxial layer 10 is deposited with a thickness E2 over the

second epijt
Wcﬁoalle areac?)f t%e’ pitdfaTIA)ErS and the BeASHtF zoréSB XD of thetfp the
bwiedfagers®tl dhe¢ 537 In thisidase | said seddhdeepitakiat layer @ mayarp

re§uﬁcﬁ°@ﬂba§ln®@1ﬁ@@@§ltl0&@ aﬁlé}é%litx{yf d@@gé%ion?é@%ﬁ%es%% the
coIIeé:t I‘aWId'[h Cl of a first cal ector re}gl hoL (gjlned by ctg lector

th|c ness E20f said epféma?%yer 10,15 the cof?ecti Fwidth 8

corfssponbing’totthe thitknéss Eo s Hie epifaxidlayer 10.IBy conteastistor

thetooﬂecﬁomwdt@&ﬁ;@fﬂ@g segondcoliectontegion serespords tothenabl e
ihe thicknesses El of the epitaxial layer 9 and the thickness E2 of

the epitaxial 20layer 10. In figure 2d, the buried layers 5.1 and 5.2 are
insulated from one another by means of insulation regions 4, embodied as
déep tfenches:in thespiesent 2&cexampleg Afterwvard,Hs figures2e,theSTI for

oxide layer 431 etched intq the epifaxiallayer. 10 in accordance Ithco the
fl%ure 2d and preferabI%/ filled with STI oxide, regions 30 for the collector

terMinar region 11 ahdAiSo e irsCand sé@cﬁfo"&ﬂle%?o‘ﬂ@@mﬁs it iRgent
2 2Belsy feftrfree’ Thiehcolleetor derprimalredions il arerthen étotetdl  with

abovesthersesond zengs b2 2 andH,. 132 in order thereby to enable an
electrical linking of the collector. 35 The first collector region 2.1 thus has

a first collector width Cl and the second collector region has
In figure 3a, analogously to figure 1b, provision is

made of a structure having a, preferably p-doped,
semiconductor substrate 1, a first zone 5.1.1 of a
first buried layer implanted into the semiconductor
substrate 1, and an implanted second buried layer 5.2,
having a thickness D2, insulation regions 4, a first
auxiliary layer 6 and a second auxiliary layer 7, an
STI oxide layer 13 and the collector zones 2.1.1 and
2.2.1.

As in figure 1b, in figure 3a, the auxiliary layers 6
and 7 are undercut under the STI oxide layer 13, so
that the collector zones 2.1.1 and 2.2.1 have a stepped
profile in cross section. By virtue of this undercut
14, the STI oxide layer 13 exhibits an overhang over
part of the collector zones 2.1.1 and 2.2.1.

The thickness C3 of said collector zones 2.1.1 and

2.2.1 may vary between 5 nm and 300 nm.

After a masking layer 8 has been applied to the region
of the collector zone 2.2.1, the collector zone 2.1.1,
as shown using the arrows 15 in figure 3b, is doped in

such a way that it has the same doping as the first
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a larder collector width 02. The two collector regions - 14 - 2.1 and 2.2
terminate in planar fashion with the surface of the STI oxide layer 13 and
both have sharp junctions between the heavily doped regions of the
buried layers 5.x and the more lightly doped collector 5 regions 2.x. As a
result of this, the transistor structure ackires defined and exactly

determinable properties, A further method according to the invention for
10 fabrica w’% aﬁtraﬁgisggrﬁ\ Struc ﬁfe%pcéaﬁbet%r th%%?f\?etntioﬁ‘h‘ \ii‘th oS 1S
calieeto? Fediotis Raving 2 differefprsiiettor Width isdesdaribédimamreecond

detaihwith refezenceitocfigures 3ado 36nkS M figurerdsy analogously turied
fig}gg,gq: pgmfs@gglﬁ@a%e Qﬁg structure ?@ving a, preferably p-doped,
i ' 511

semiconductor substrate 1, a first zone 5.1.1 of a first buried substrate 20
having a auxiliary layer 6 STl oxide 2.2.1. implanted into the
semficemdudter ineplanted setondduried layer 512, R2; issulatongegions 3c,

4,2 firgstand a.3econd auxiliany laygr 4 an ;o deposited epitaxially
on the first buried layer 5.1 with a collector width C1
and a further collector zone 2.2.2 having a thickness
C4 1is deposited epitaxially on the collector zone
2.2.1. The second collector region 2.2 is now formed
from the two collector zones 2.2.1 and 2.2.2 and has a
collector width C2 representing the sum of the
thicknesses C3 and C4. Both collector regions 2.1 and
2.2 terminate in planar fashion with the surface of the
STI oxide layer 13.

After the introduction of the collector terminal
regions 11 and filling with tungsten, for example, the
transistor structure of figure 3c is suitable for use

in bipolar transistors.

In a further embodiment according to the invention as
shown in figure 4, an insulating layer 3 is produced
between the semiconductor substrate 1 and the buried

layers 5.1 and 5.2.

The production of the collector regions 2.1 and 2.2
having different collector widths Cl and C2 and sharp
junctions between the collector regions and the buried
layers may correspond to the method according to the
invention from figures 3a to 3c. Moreover, the methods
according to the invention which have been explained
with reference to figures la to 1d and 2a to 2e are

also conceivable.

Preferably, in the methods according to the invention

as shown in figures 1 to 4, the first buried layer 5.1



10

15

20

25

30

35

25 As in figure Ib, in figure -3a, the auxiliary layers 6 and 7 are undercut
under the STI oxide layer 13, so that the collector zones 2.1.1 and 2.2.1

have a stepped profile in cross section. By virtue of this undercut 14, the

STI oxide layer 13 exhibits an overhang over 30part of the collector zones
2.1.1 and 2.2.1. The thickness C3 of saidl collector zones 2.1.1 and 2.2.1
maﬁg{ar%/hbetween Sgnb?nd, 300 nm. 35 After a masking layer 8 has been
apblidd t'the 18§30t tharcoifdctor ¥6ie 2224, METolfetidrsites 135 ar
as-stsevia esihg dradirews BtH figuresb, ildbpedimsUchuaraaythatitakes
h&&thﬁ;ﬁ@@%Q%@@ig?t&S the dirst c; 50 ZO?}%§F§S$|§%H}_€ fi;§%@ﬂf&%§ﬂ@é@r of
5.1, This.is preferably an n'-type.doping. This newly formed second zone

o LA THe first 2on6 5.1 £ Rk Torm e BASA faybr5.1 aving a>>7 £0F
thikABBd BI. W AftePthetreficiial bPthe Masking |ayer 8t irfiguretae s -first
collector region 2;1 is deposited epitaxially on the first buried layer 5.1 with

a ggllegtor width 01°and a further sollecter zone 2.2.2 ha 'n%%w%‘a;eﬁ%yer

10 04 is deposited epitaxially on the collector zone 2.2.1" The secon
co?le&to?P&EicW?.Z% 6w Formed fEm R &fo colfectdF Soreds boraRd 2s
2.22fdrd has acoliéotor widthy02-repeesenting thensitrmsof the thicknesses to

03-and 04,Both collectorsegions 2,k andd 3 2.2 fepmipateinplanar on tre
fashion with the surface of the STI oxide layer 13. After the introduction of

th8 Eofietor termii éfl%%ﬁﬁngﬁkisgﬁc?ﬁlﬁn with tungsten, for example, the

20transistor structure of figure 3c is suitable for use in bipolar transistors.

In=nfurther gmbedimentacgording e, thegiavenrtionas,showmimfigured, the

a%%@Hggggl%%%é%gﬁggdu%%j the invention, the <collector
regions are formed with a dopant gradient, the
concentration of the dopant varying in the horizontal
direction. This development makes it possible, for
example, to form an increased dopant concentration in
the central collector region. This development, in
particular with a small thickness of the collector
region, reduces the base-collector space charge zone
and thus reduces the collector transit time. This
development 1s particularly advantageous primarily in
the case of very small transistor structures in which
the emitter region 1s arranged centered above the

collector region.

It goes without saying that, instead of the deep
trenches, it 1s also possible to use full trenches as

insulation regions 4.

Overall, the methods according to the invention as
explained with reference to figures 1 to 4 make it
possible to fabricate transistor structures having a
first collector region 2.1, having a first collector
width C1, and also a second collector region 2.2,
having a larger collector width C2, on the same

semiconductor substrate 1, all junctions between



25 between the semiconductor substrate 1 and the buried layers 5.1 and

5.2. The production of the collector regions 2.1 and 2.2 having different
collector widths 01 and 02 and sharp 30 junctions between the collector
regions and the buried layers may correspond to the method according to
the invention from figures 3a to 3c. Mok€over, the methods according to

the invention which have been explained with reference to figures la to Id
it 555 98 o4d SRAE LREANAHIE, T15 - Bhdine SEGUEE Bysr 7
5.ptare cordigared by anvidenticd] corrdriBIMI®), typehEhisfordigurationl ector
makes #:possibleite form, twe teansistor structyresrafddenrtical typeangi stor
beside the ather, that2 19 a fop 2 example wo npn ransistorg or two, .,
pnp transistors. In an altemative emgooﬁmen?, the fifst buried layer 5.1

aritPtheSsecond BGIePrayet 522 aré coittighitdd-&s diffsrert conbiigtivigl tage
types.riEiis akesiit possible da 40fonp enkprwiiansistos heside a pnp
transistor on the same semiconductor substrate 1. In a particularly
advantageous development of the methods according to the invention, the
collector 15 regions are formed with a dopant gradient, the concentration
of the dopant varying in the horizontal direction. This development makes
it possible, for example, to form an increased dopant concentration in the
central collector region. This development, in 20 particular with a small
thickness of the collector region, reduces the base-collector space charge
zone and thus reduces the collector transit time. This development is
particularly advantageous primarily in the case of very small transistor
structures in which 25 the emitter region is arranged centered above the
collector region.



It goes without saying that, instead of the deep trenches, it is also possible
to use full trenches as 30insulation regions 4. Overall, the method§; ¢ g1.1LP
according to the invention as explained with reference to figures 1to 4
make it possible to fabricate transistd8structures having a 35 first collector
region 2.1, having a first collector width CI, and also a second collector
of'2.2, having a larger collector width C2, on the same semiconductor
substrate 1, all junctions between - 17 - differently doped regions having

a sharpintgefagealn this-casepby Mayiefexample.dhe fisstsollegtor regign:

2.1 is suitable for a hi h-freguency rans;gtor with hgiqh Iimiting#req)uencies
fPARa the Qgcor?at collector reg?on 2igsuitdbfe fof a hslﬁﬁ-c\)/o age tpoLar
fraASISio? Vath in&reEded bredkdbrhamitages LMESSPEP - 18dttiaims £lae
methed farJabrcaiingasa transistor structure comprising at least a first and

' t istor hayi ' I idt h thod
o, A} bioidng o S hesaUeor SOBSTAte: ahd L] mroducing a

Rhst a FrstirieeiBgeror tHE Rt bibolkt fRinsRisr 1l 4 8¥&dnd Riiebhe
layer (£2)sttheisecbad bipclastiansistoainio thessemicdnduetoed layer

substrate), 2nd G) producing. atleastia;first gollectpr region having afirsty,

collector width on the first buried layer and a second collector region
having 3e8ECoRRHTIECTor TSR se @Y buried layer, wherein
C

) producing at least a first collector region having
a first collector width on the first buried layer
and a second collector region having a second
collector width on the second buried layer,

wherein

a) the first and second collector widths are in a
vertical direction, the second collector width of
the second collector region being greater than the
first collector width of the first collector
region,

b) for the production of the second collector width,
a first collector zone having a first thickness is
produced on the second buried layer,

c) at least a first zone of the first buried layer is
of a first conductivity type and the second buried
layer is of the first or of a second conductivity
type,

d) at least a first collector =zone of the first
bipolar transistor and a first collector zone of
the second bipolar transistor are produced, the
first collector zone o©of the first Dbipolar
transistor adjoining the first zone and the first
collector =zone of the second bipolar transistor
adjoining the second buried layer,

e) the first collector zone is formed as the first
conductivity type,

£) a second collector zone having a second thickness

is produced on the first collector zone of the




a) the first and second collector widths are in a vertical direction, the
second collector width of the second collector region being greatenthas { @
the first collector width of the first collector region, b) for the production of
the second collector width, a first colléttor zone having a first thickness is
produced on the second buried layer, c) at least a first zone of the first
buried Iaé/ceé isdoflgtifirs %%ndg%t_oilvitg‘tgg% ]gn% thc? seconedcg%r' d Ig)_/LgLreics: to(g
the firsEor of a second conductlvrl)tyjtype, d) at'18ast aTirst collector zone of
the firsE6i8laf farRiRerasd a fFst CoIR O £6ie Githe 26E6/d FHpdRar OF
transistohare praducedp diesfirst ealiectierzane afihe first bipolar transistor

ggloining thedistzongand (he fsticgliediop 2ane oLINg.5egaRd HIPYAL on
ransistor adjoining the second buried layer; e) the first'collector zone is
formed ROhR RSt ARAUGRTY tyhBET) GELBRETHIISCEI LIS hakiTy £7e
secondethickness is produced on the first collector zone of the MC SLIP -
19 - second bipolar transistor and a second collector zone is produced on

the first collector zone of the first bi géar transistor, and g)at least one
PoulandR Fegh T BlodtEed WhdHE Rolatds ot 1648 tht colldath Tobiortd™
from orrearofier 2. Tetoktirrngs ckirdedds elagd 1, wherein the
second collector zone is deposited. 3. The method as claimed in claim 2,

yherein,fhe second gollsglor zong,|s denasited epiiaially. 4, I methp
as claimed in'Claim , wﬁerein.an Insulating layer is proo‘ruce&qbetween the
SEARBAJGED! SGhSFatedR the BiffReFayes SBiTRE hethdd as

claimed in claim 1, wherein the insulation region is produced with the aid
%f.ShalI@Wetreﬁxgkﬁgl?“%tecgﬂg%d in c¢laim 1, wherein an
insulating layer is produced between the semiconductor

substrate and the buried layers

5. The method as claimed in claim 1, wherein the
insulation region is produced with the aid of shallow

trench isoclation technology.

6. The method ag claimed in c¢laim 1, wherein the
first collector width is the thickness of the collector
region of the first bipolar transistor and the second
collector width is the thickness of both the first
collector zone of the second bipolar transistor and the

second collector zone of the second bipelar transistor.

7. The method as claimed in c¢laim 1, wherein the
first collector zone of the first bipolar transistor
and the first collector =zone of the second bipolar

transistor have a stepped cross section.

8. A method for fabricating a transistor structure
comprising at least a first and a second bipolar
transistor having different <collector widths, the
method comprising:

A) providing a semiconductor substrate, and




6. The method as claimed in claim 1, wherein the first collector width is the
thickness of the collector region of the first bipolar transistor and tthngp
second collector width is the thickness of both the first collector zone of
the second bipolar transistor and theZecond co-lector zone of the second
bipolar transistor. 7. The method as claimed in claim 1, wherein the first

llector zone of the first bipplar transistor and the first collector zone_of
b secoa G B g ot FATS 2 Stehbid cr e SO Eoh mthod ™
for fabrichtif§ atResissr sFaaeieEOHpasifg at ReePadirstdred laver

seconddzipolarieansistes diading gifiesantcollectenuidiis the methed the
compriscj_ggl:i% 8‘{39@&6‘ §8E‘é ictor substrate, and MCSLIP - 20 -

introducing at least a first buried layer of the first bipolar transistor and a
SecondHitiEdIaRer Githé $2E6n& bbbl trafRistGiahfrtheegion having
semicoadutteossubstrate,E)produtitichatdeast afirsticaltecionreégidn layer

having afisst collecterwidth amthe firshburied layar andpiseeond secona

collector region having a second collector width on the second buried
layer, wigren‘a) e Hret GHd FRcOAT cBRSBFwidifs Sfe ina Gertical

difetionnthe second collector width of the second collector region being

greaterdhan thersa firgheollederzene having-a fist thickprss ig peodugeds

onthe%%g%g@%gkgﬂa %Eion, the second collector width of
the second collector region being greater than the
first «collector width of the first collector
region,

b) for the production of the second collector width,
a first collector zone having a first thickness is
produced on the second buried layer,

c) at least a first zone of the first buried layer is
of a first conductivity type and the second buried
layer is of a second conductivity type,

d) at least a first collector zone of the first
bipolar transistor and a first collector zone of
the second bipolar transistor are produced, the
first collector =zone of the first bipolar
transistor adjoining the first zone and the first
collector zone of the second bipolar transistor
adjoining the second buried layer,

e) the first collector zone is formed as the first
conductivity type,

) a second collector zone having a second thickness
is produced on the first collector zone of the
second bipolar transistor and a second collector
zone 1s produced on the first collector zone of
the first bipolar transistor, and

g) at least one insulation region is produced, which
igsolates at least the collector regions from one

another.




C) at least a first zone of the first buried layer is of a first conductivity type
and the second buried layer is of a second conductivity type, d) at k@@%ﬁﬁ?@
first collector zone of the first bipolar transistor and a first collector zone of
the second bipolar transistor are pro@uiced, the first collector zone of the
first bipolar transistor adjoining the first zone and the first collector zone of
the second bipolar transistor adjoining the second buried layer, e) the first
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