*166166* 21 APR 2006 Connecting the emtter contacts of a

sem conductor device 5 Description 10 The invention relates to a

sem conduct or devi'®&according to daim1l and to a nethod for f1atA bCakd NG
a sem conductor device according to Claim5. Fig. 16 shows a czonvghti al
sem CondUCtorHlﬂwHWW“ﬂmh wi |l be used to denpnstrate the problens of the
prior art w il I nvention is concerned. The 15 sem conduct or
device conprises a (vertical) bipolar transistor 10, which, in a known
way, has a base _cont %ct 12, an emtter ctonttact 14 and, a ccpl Itect or contact
16. The bi pol ar GRRPSEPEr T80 FRYCTRF SPHHT S PAngi EEBFCTHTU S transi stor
whi ch, for exanple, 20 forns part of d&viadi o frequency circuit of the

sem conductor device. In addition, a CMOS circuit, which in the sinplest
case conprises an MOS transistor 20 with a source contact 22, a gate
contact 24 and a drain contact 26, PREGTHREHPRvi ded on 25 the sane
substrate 8 (for exanple a silicon wafer). A characteristic feature of

bi polar CMOS circuits of this type is that the emtter contact (known as
the emtter ck) 14.i esi,gned tq bhe signjficantly.30 "higher” above
t he process S?J}Iri?aalcr}é’e tlS? g%feat%ssu%sot %atsgméc%héélr?tglrl d?%leceotéhcecr& 6H9a€?s. The
cont act Claim 1 and tc a method for fabricating a semiconductor

10 device according to Claim 5.

Fig. 16 shows a conventional semiconductor device which
will be used to demonstrate the problems of the prior
art with which the invention 1is concerned. The
15 sgemiconductor device comprises a (vertical) bipolar
transistor 10, which, in a known way, has a base
contact 12, an emitter contact 14 and a collector
contact 16. The bipolar transistor 10 may be an npn
transistor or a pnp transistor which, for example,
20 forms part of a radio frequency circuit o©of the
gemiconductor device. In addition, a CMOS circuit,
which in the simplest case comprises an  MOS
trangistor 20 with a source contact 22, a gate
contact 24 and a drain contact 26, may be provided on

25 the same subgtrate 8 (for example a silicon wafer).

A characteristic feature of bipolar CMOS circuits of
this type is that the emitter contact (known as the
emitter stack) 14 is designed to be significantly
30 “higher” above the ©process gurface 8’ of the
substrate 8 than all the other contacts. The contact
surface, remote from the process surface 8’ of the
substrate 8, of the emitter contact 14 is at a greater
distance from the process surface 8’ than contact
35 gurfaces of the other contacts 12, 16, 22, 24 and 26.
This relative great height of the emitter contact 14
results from necessary process demands imposed on an

optimized bipolar transistor.

A
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surface, remote fromthe process surface 8 of the substrate 8, of the
emtter contact 14 is at a greater distance fromthe process urI> e 8
than contact 35 surfaces of the other contacts 12, 22, 24 and2§6A &%]Hss
relative great height of the emtter contact 14 results fromnecessary
process demands i nposed on an optim zed bipolar transistor. *G00002* 21
APR 2006 - 2 By way of exanple, thée Svérall hei ght of the enmtter contact

14 of a bipqglar trangistor corr ondi 0,¢ I nfd cess above
t-he process 2urface®s’ efcgmpf?/pi ?}f}% fvggglﬁk‘lmhegéhgonrgtfr QQ?Q %ﬂ&v\géfof .
exanmpl e, theonherghi4obftaebppblat | trrpighior corrgsponding &h F%S '

transistor HEBATRE OMbr 8 <5 B0 DERE AR oBeskS sulfealdy baly 280 nm
These very ﬁlgff?erent hei &ﬁs of the contac rpgl?r?;ce s(;lf 10, . hgbﬁ '%/ter
h %3

contact 14 C¥RPEFELYtd°Ch&Tbt Her TBHTACES Ié’ad”?%.%%r?’é%rgpo%érbcesg.
technol ogy predbhens fni ther egaydiliconogntet iguptardse2¢&onfads ¥PA cont act
hol es . 32 1Q.3n-GLESE Pt Qhed Rl aby Pl 3ankknais@gddieselal -1

pl ane), and these Erobl ens_are described below. 15 Al the active
conponent s $¥PEREl3ENPREVIAREY dFdevice (i.e. the bipolar and CMOS
Era_n5| isltors), aféer .the FECL (front end of line) process end, are
ypically coyered. w th. ' cirLi , ~EOL.ex P

(Boroph_osph(q)iw 'elsiecéfteécyg:&égggkgégahtg%_ggﬁghgjﬁn%%leo?gﬂggcrgo%ngfgce? O§400 nm
Fig. 1 $Rowdhe sewitéendursmsrctddd ceomraisshi y Ehe StBE” of°"8BEbSi ting this
i nsul atgr _Ila%;gr £30 skBPSs bayesss - téthddlicystragblefust ke tpr cegasd the
serm conduct qr. dev! 6838504 8b0 L3aLRSLVER LORchee ndPedtaVED difTerent

first patterned metal plane 34 (known.as the metal-1
‘plane), and'these problems are described below.

15 |
All the active components.of the semiconductor dévice
(i.e. the.bipolar and CMOS transistors), after:the FEOL
(front end of lihe)'process end, are_typically covered
with a dielectric 30, for examplef BPSG

20 (Borophosphosilicate glass) to a ‘total height of
approximately 1400 nm. Fig. 1 shows a semiconductor

~device following the step of depositing this insulator
layer 30 (BPSG . layer). At this stage of the process,
the semiconductor device éccording to the invention is

25 not yet different from the prior art.

Then, the insulator layer 30 is polished back until it
is planar with a specified target thickness by means of
a chemical - mechanical -planarization step
30 (CMP BPSG step). The - semiconductor device obtained
after -this poiishing step has ended is diagrammatiéally

depicted in Fig. 2.

The high emitter contact 14 means that the planar
35 polishing step (CMP BPSG step) is extremely critical.
Whereas in the Infineon CON process, Which.'is a CMOsS
logic process belonging to the ninth generation using
0.25 um technology, this planar polishing step is not a
process technology requirement on account of_ the




Then, the insulator layer 30 is polished back until it is. planar with a
specified target thickness by neans of a chenmical nechanical planarization
step 30 (CWP BPSG step). The semi conductor device obtained: apteaPR 1208
polishing step-has ended is diagrammtically depicted in Fig. 2. The high
enmtter contact 14 nmeans that the planar 35 polishing step (COW BPSG step)
is extremely critical. Wereas in t hre 31 nf.i neon C9N process, which is a CMOS
| ogi ¢ process belonging to the ninth %gner tion using 0,25 gm.gtechnol ogy,

this pl anar *{gdRESHRRY stley i sheigthty oc t e8ARDI 0§OPFEGEI r difent on
gzcm(mt of . _(bgigrlaskipggg’eﬂﬁO@gﬂ 3mmr eltatvievetie| cwbdsirglte ofurfrcejat e cont act

- (approxi_nmat e abov { asur f o tdd ring the
process spe(?irFPE%erﬁn .g& ?hgrgﬁ%\%}%/%@%;sl agltlg)gl, d{ﬁrgéﬁqe d\r/\%ﬂuISd(fjl\ﬁf eadgto
signi fi cant BP6§sesenf diBepEbdudpirdf YPafddto Fei IRk 19PSRE FHdance with
the CON pgr og,%_aucyﬂgn %{@}a_at or layer 30 (the BPSG | ayer) is polished back
to a total "height of 700 nm 150 nmin the CMP BPSG 10 polishing step.
Therefore, taken as an average over the entire wafer, there is a m ninmm
BPSG | ayer tirckmesmpleof HHOacrowdmvee twetiiubber 49 REFEES, e

consequent |y, a1BPSG hé%@f 20 Wid mdeeighler9f it pbeashed Badkn td emai ns
above the gate .contact 24. Posi tg)‘ﬁ)n-depeg eont 15 ,occupat i ities of

the active é‘or’r_b‘b‘ﬁ%lnt sejght cafse’ O¢ h&™Brsc 1%y BT i ¢ hes$ to Tocal | y drop
bel ow the typieainygaktiepof Ticafeftme, Hadweaf aseant hwerageroves gite of . the

| nsulator | ayer 20, Achlevebar 3 AiMfind Gl Cabes elapepcersckieascor dance
with CON aré& ot 20 critica , resulting.ina relativ Y wi de Drogess w ndow
for the CNpogpgéosp@pgbpve the substrate surface, an onsequently
a BPSG. layer 30 with a height of at least 270 nm
remains above the gate contact 24. Position-dependent.
15 occupation densities of the active components may cause
‘the BPSG':Iayer' thickness to locélly ‘drop. below the
typical value of 550 nm. Therefore, the layer heights
of . the insulator layer 30 .achieved for a pure
logic-based process in accordance with CSN are not
20 critiqal, resultiﬁg.inua-relatively wide process window

for the CMP BPSG step.

However, if a bipolar transistor 10 is provided as the
active = component of the semiconductor device (if

25 appropriéte in addition to a CMOS transistor 20), the
| process technology situation is somewhat different.
. gpecifically, if the specification for the step of
polishing the insulator layer 30 (CMP BPSG) is
transferred direct from the CMOS logic process

30 (iﬁfineon C9N process: BPSG layer height 700
" nm £ 150 nm) to the bipolar CMOS process (Infineon
B9C process), the most unfavourabie scenario, giveh an
emitter contact height of 550 nm above the substrate 8,

may result in a BPSG insulator layer 30 with a height

35 of only a few nanometers. This very thin insulator
layer 30 above the emitter contact 14 is not suitable

for subséquent patterning of a contact hole 32.
Consequently, the process'window for the planarization



However, if a bipolar transistor 10 is provided as the active conponent of
the sem conductor device (if 25. appropriate in addition to. a CMOS
transistor 20), the process technology situation is sonmewhat d%]{ freshs
Specifically, if the specification for the step of polishing the |ns%npat or
| ayer 30 (CWP BPSG is transferred digect fromthe CMOS | ogi c process 30
(I nfineon CON process: BPSG | ayer height 700 nm 150 nm).to the bipol ar
CMOS processstiepnf (CBNBPBOL prsocese)tlnt heedused unfidio BYb| Breeesdari o, given
an_ entter t%%@lh%qggggi ght of 550 nm above the substrate 8 may result in
a BPSG insulator layer 30 with a height 35 of only a few nanoneters. This .
very thin insulator [|ayer 30 above the emtter contact 14 is not suitable
f‘prdsubfseqUQ%trtmi&ﬁ:tneltai, ng i aisonthikelhol etB2r Comseguenblipeléhe process
wi ndow for the pl.anari zat j APR 20086 - - ey b reat |
reduced 'tﬁf@&%l%rtgges %ﬁ%é#géé y‘%%l:%?tﬁépﬁ%%gg i(liﬂvrggllfg?%}l%éfﬁat fu%/ure
bi pol ar 5 tidAsiosrgprgentiat RORST ORI T oFFRISES FIF rar ¥+ thil BRVE

sil It co?- g_(er ra{aftnumi@?fe&rk@)a{imle@r cbclfil@a&i::gt ﬁr_émi_tw'ekl shavks) evenphirgler emitter
contacts (e ter s S) conpare o.the r.caont anpl e the
gate cont ac{QO p@f‘?/sto E’Ef ‘Wﬂ@ i | fé°|rnt Sﬁ%ﬁﬁ’ggt Pﬁ%% pg%% e%nggi:??? rr11)0 |
further. A fooltisérch) oblwmdf wohkentttomsifentbbaduetdrlagevpEesl which is
associ aygd withyhe relatively high emitter contact 14 is based on the

hi gh process engineering 15 demands.on the step of patterning the contact
holes 32 .(CT), via which the contacts 12, 14, .16, 22, 24 and 26 are in
each case conrfexttéeri prabdeandar domesntiondle sdnirgmduatosr dedinesal plane

34. For exam%f%htigfaséociated with the relatively high emitter

- contact 14 is based on the high process engineering
15 demands on the step of patterning the contact holes 32

| (cT), via which the contacts 12, 14, 16, 22, 24 and 26

are in each case connected in a standard way to the

first patterned metal plane' 34. For example, the

etchiﬁg'step (CT-etch step) for the contact holés 32,

20. which .is typigally ‘a plasma etching step, has to be

. highly selective with respect to the emitter contact 14

'(polysilicbn ‘contact), 1in order to allow even the

. “deepeSt” éontact surfaces (i.e. the surfaces located

ciosest_to the process surface 8’ of the substrate 8)

25 to be opened up -reliably and without residues yet

without the emitter chtact 14 being attacked. For

_example, with the abovementioned specifications of the

C9N pfocess, source contacts 22 and drain contacts 26

, of the MOS transistor 20 may be ‘buried” a maximum of

30 850 nm below ‘the insulator layer 30 following the

: polishing'step (CMP BPSG) . '

To enable these contacts 22 and 26 located close to the
substrate to be opened up without leaving any residues
35 by means of the plasma etching step, a relatively long
etching time 'is required. This long etching time, in
conjunction with a  BPSG layer thickness of
700 nm * 150 nm, means that, for a minimum thickness of

550 nm that after even a short etching time duration



etching, step (CT etch step). for the contact holes 32, 20 which is
typically a plasma etching step, has to be highly selective with respect
to the emtter contact 14 (polysilicon contact), in order tog3l hpgvggen
the "deepest" contact surfaces (i.e. the surfaces |ocated" Fosest to the
process surface 8 of the substrate 8)525 to be opened up reli ably and

wi t hout residues yet wthout the enmitter contact 14 being attacked. For
.exanpl e, Wi thet hzciiogentntioned speei fdadricsnsheiet B  OIPRr dcess,

SQur Se"COnt 35} 8022 Aol A oB ke el e M over 30 Talowi ng th
m bel ow, t he insul ator | ow ng t he
pol i shing st &pe( GVPtBPS?G)Sfur‘If(?c@na‘B% ﬁes“’é“%otrﬁ Tact e E@g 26 FFrocat edgcl ose

to the substhate iwstEntopenscrds,wi theut cbeaachg %NJWfEFQ’,QSI difes 38 by neans

ofthepl sma_etchin rela |9 t t d.
This | ong et cht {ﬁg QOSE{E% %onf%n%;tq?!%éné%\n tﬂgtth}%ﬂ%é éErﬂtanh: csolg{l%ggl {)fe 700

nm 150 nm mﬁarté“—et haﬂasm@r eé:qlﬁlﬁllgrmﬁ?‘?ﬂﬁl SEGESS ofhe 538SHARERGL ter even

a short etCh'(@Qg“ﬂFS@Wl@igmlry Eemlzb@@@ (throtfke eh@haat@ltf:rmtoﬁ)f t he
contact hol e

s ,l ocated v e.emiter, II have -
reached thesk}bﬁ%\gﬂc‘f gﬁf?é‘é%tjo?ntﬁe Sm%%r tgonthact 1% o s i nst ant
onwar ds, thewdbht aespect faweld qInE B temateaiadontadt B9 Y%ﬂe’s%’s)ed to the
pl asma _e{gh. Chl Béhel fetfcwingl me@%cmo&g q‘ieeﬂr@t afiesthd h@eépsiyiator 30

(e.g. BP G) hi ghi ectivel hr o ddi t f bl

passi vati on 68%5 %ﬁdg’et oc‘??\'él%‘i%i %gfgé et)ae Ie?gﬁg?%rg gc?lld?g@t h% cont act
mat eri al (e. peipol \estitacked). 1ﬂdwnme§§ch¢¢@ﬁrpﬁ%@§s ?6@1—)’?@1’*&% up the
deep- | yi ng_cQntagt, e SOaliuHed sichheutahbeyeaid tesst act 14  being

attacked. This™process engineering requirenent
15 In addition to the process engineerihg difficulties
entailed by the production of the convéntional
semiconductor device described above (critical_process
window for the CMP BPSG and CT etch process steps), in
known semiconductor dévices of this type the contact
20 surface area of the emitter contact 14 is
disadvantageously restricted to the surface area of the
contact hole 32. Bipolar applications, _-which requir’e'
high emitter-collector current intensities, can only be
realized to a limited extent on account of the less
25 than optimum utilization of the crbss section of the

emitter contact 14.

The problems described above in connection with the
fabrication of the known semiconductor device have
30 Thitherto been solved by ‘“widening” the speclification,
derived from the C9N process, for the polishing step
(CMP BPSG) carried out on the insulator ‘layer 30.
Whereas the CON prbcess required a specification of
700 nm * 150 nm for the layer height of the insulator
35 layer 30 following the planarization step, the bipolar
CMOS process step (Infineon B9C process) only demanded
a layer height of the insulator layer 30 of

750 nm + 150 nm above the process surface 8'.



may lead to further significant yield |l osses. 15 In addition to the process
engineering difficulties entailed by the production of the conventi onal

sem conduct or devi ce descri bed above (critical. process

wi nd@d fABR 20066 CWVP

BPSG and CT etch process steps), in known sem conductor devices of this
type the contact 20 surface area of the emtter contact 14 is

di sadvant ageously restricted to the sugface area of the

contact hole 32.

Bi pol ar applications, which require high emtter-collector current
intensitiesyrcameOnhyifBr el itzed bRidtkinid@dt e edts oneaacedntbyf the

|l ess. 25 than optipumutil tion of . the cross sect ter
contact 14.° %HEE bﬁ?enﬁodéé rpﬁgd QBSVErOHeESnﬁgéi onﬁ%%tﬁhﬁ1§¥g§
fabricati onodf étt@iqr@wttsemcmmmtorh@[bw ce3havis 30 a8 t hier t ovédeen sol ved

oY e tlenl ot N 2BED L ERE! e r g OLLVEAW] (DM RE; PN BEAEESS

polishing s ep carried out on the 1nsulator

7 fﬁ t he
| ayer 30. \Wereas

the CON prqmebssxkxﬁ@medD sheci eMEREREN PANLFOD Ak YHACAmM £BR thfe | ayer
hei ght of the.insuhatgy 35d avent3Qdf ohbow ngrthe ptanasizafiomistep, the

bi pol ar CMOS process ‘step %Inflneon ngnﬁrocess onIy
hei ght of CFRATGRY AR 8r plré@? © 307 gt ow 5B hint 19 581 AfEb

enanded . a | ayer

EHRY ﬁﬁﬁgéss

surface 8' .f2d ARR 2006acH hdleébe3hei ght of the emitter contact is reduced
by 50 nm(i.e. to 500 nm, the process wi ndow for the step of etching the
contact holes 32 is, as it were, restricted, since there is now a snaller
"reserve" ofn pbéyspfi tba eboviemeariitned cowmdackm adhi edneamtbenalat t acked

by the contagt; hol & etsh (d@; %tecah)anJhl&elrﬁdgeeguEheoar%éeygémow for

the plasma etching step for the contact hol es
it is” an object of the 1nventlon to

provice a

semiconductor device and a process for producing a

semiconductor device in which the height of a contact

(for example of the emitter contact 14) can be selected

as desired without making the processing

of the

semiconductor device more difficult in the long term.

This object is achieved by a semiconductor device as

described in Claim 1 and a method for fabricating a

semiconductor device as described in Claim 5.

Preferred

embodiments form the subject matter of the dependent

claims.

According to a first expression of the invention, a

semiconductor device comprises

- a substrate, the process surface of which has a

substrate-normal direction;

- at least a first contact and a second contact

arranged on the substrate, a contact

surface of

the second contact being at a greater distance, in

the substrate-normal direction, from the substrate

than a contact surface of the first contact; and

- at least a first and a second patterned metal

plane, 1in each of which at least one conductor,

which i1s electrically connected to at least one of

the contacts, is formed;




In view of the abovenentioned drawbacks of conventional sem conductor
devices and their production processes, it is an object of the invention
to provide a semniconductor device and a process for produci regl PR 2006

sem conductor device in which the height of a contact (for exanple of the
emtter contact 14) can be selected as desired w thout making the
processi ng of the sem conductor devitée more difficult in the long term
This object is achieved by a sem conductor device as described in daim1l
and a net hoth¢opetabgi agtiadg RLareRetdudtof d&FHAE I Rt Ped I n A aim

5. Preferregd,-eqhgdi rRBESnbomANt e rewkiieet, maidertif $ihies dependeman cl ai ms.
According to a first exgre55|on of the invention, a sem conductor device
conpri ses -thestibietal8tathBLpPBeess surface of which has a

SUbStrage-n@nﬁahuﬂﬁﬁﬁﬁtb@ﬂtactalbéﬁm§teaettmitaddwtac@naﬂdtadsémnnd cont act
arranged on t substrate ont.act surfage o th [o bei n
§§€§ﬂée, i%Caﬁﬁé apove lit S% Fhai guﬁ?EPQg? 98£?ﬁ% g

at a greatef°ld sUbstT ate- nor ma rection, from
substrate #haacaicontactf suthace sefconide fietsil coptase; aHdhow: |@ast a

first and a.seqopdopatlerned mebak RIane piimeaskiol Wighdled east one
conductor, rchis electrically connected to at | easz one of the
contacts, iBetorfed; 224 APR 2006 -7 the second netal plane being at a

?Leat er hdi ?_Eﬁ@ceﬁiiﬂi_ tdem thast patiagnos had t i ¢ &1y omporfrramddie teubst r at e
an the first neta pLane t he .second ,contac %ein i
connect ed t 5°39UEbRAuct ??aFﬁgai%QP%%oV%:iﬁninEP e %%%g%?%%éfﬁg%ﬁ%
direction, efrtheisegondofiet athgl areawrdoutmegal plane via  an
interposition of a conductor, located above the first
contact in the substrate-normal direction, of the first

metal plane.

As has already been described above, it 1s customary
for all the contacts of the active components of
conventional semiconductor devices to be connected,
typically via what are known as contact holes (CT), to
conductors, located above them in the substrate-normal
direction, of a first patterned metal plane. For
example, if the active component of the semiconductor
device is a bipolar transistor, respective conductors
of the first patterned metal plane are connected to the
base contact, the emitter contact and the collector

contact of the transistor.

However, according to the invention, a contact whose
contact surface is at a great distance from the process
surface of the substrate 1s not connected to a
conductor of the first metal plane. Instead, contact is
only made with this contact in a subsequent process
stage, for example through a contact hole leading to a
second patterned metal plane, which 1is arranged above
the first patterned metal plane, as seen 1in the
substrate-normal direction. Consequently, the second
contact, which has a considerable height above the

process surface compared to the other contacts, can be



conductor of the first netal plane being connected in between, and the
first contact being electrically connected to a conductor, |ocated above
it in the substrate-normal direction, of the second netal pbqnﬁﬂ¥i@ an
interposition of a conductor, |ocated above the first contact 1 ? B
substrate-normal direction, of the first netal plane. As has already been
descri bed above, it is customary for all the contacts of the active
conmponents of conventi onal senicondug&gr devi ces to be connected,
typically via what are known as contact holes (CT) , to conductors,

| ocated aboye,theayi nyidie sulstaas eraer maligrdireeihes, wiere fiisstnpat t er ned
nmetal plane. For exanple, if the active conponent of the sem conductor
device is anﬁﬁﬁoFarmFFEnsistor, respective conductors of the first
patterned netal plane are connected to the base contact, the emtter
contact and the collector contact of the transistor. However, according to
the invention, a contact whose contact surface is at a great distance from
the process surface of the substrate is not connected to a conductor of
the first netal plane. Instead, contact is only made with this contact in
a subsequent process stage, for exanple through a contact hole leading to
a second patterned netal plane, which is arranged above the first
patterned netal plane, as seen in the substrate-normal direction.
Consequently, the second contact, which has a consi derabl e hei ght above
the process surface conpared to the other contacts, can be 2 1 APR 2006
-7a provided with any desired height, since there is no need to nmake




21 APR 2006 - 8 contact with this second contact together with the other
contacts via the first patterned netal .plane. There is no conduct or
belonging to the first metal 5 plane arranged above the secdhdARR2E9B8)
contact, as seen in the substrate-normal direction. Instead, only a
conductor of the second . netal. plane, which is connected to the contact
surface of the second contact for. exanhple via a tungsten. contact pin, is

| ocat ed above 0 the second.contact. With.this ] uct: | ce
accordi ng t o SR ac}tnv‘@ﬁ' 02:, _lﬁar??%ﬂﬁl%r Y \Fggfaggcgé%éei%t}ldt% (re%m ée f act
that further otdretri cahteohnecta i dritradt packasind asetdA PIBNGonnect i ng
contacts) are usually provided in any case after processing in order to

connect certain conductors bel ongin o the .first, netal plane to higher
conductors B&SRgi hf £ tﬁ‘én@écc‘ﬁ%ﬁ ?FE@Bng?%net.o'Th%?ef%rréc’% cBRt3ct  can be
made bet ween pikeesecendgedntlacte arltk tdmraetoid g20 wenbhcpl ane s¢enthe VIA-1

connecting cquiaghs. gnds.conssquentlyatbereibs, Nndiesd, f Obngpy 2dditional
| i t hography, Cleaning, netallization and polishing, steps in order. to nmake
contact wit h aoReusEesnatcbie atecorst aetfel Righer H%PSP bgaﬁ@m?%t%cor di ng

to a preferreg exhedi gBntact hesdeerd oontehe sSecord erbhtertcofivmact of a
bi pol ar 't ranzéxzaltm%(r% as}}t% thtu{mgéé%rer%BE@%t' 218, Pase roMasd ool ector

contact of ransi’s a source-contact, gate contact 30 or
drai n cohfactthef sgeoMdSceRrba®t stor. As has already been described in the

introduction, the emtter contact of a bi pol ar -transi stor, conpared to the

o o o ekt R G SRR, ik, SOOI oreseviee

. © invention, particular advantages result from the fact

that further vertical connecting contacts {known as VIA

15 _conneéting contacts) are usually provided in any case.
‘after proéeSsing,in order to connect certain conductors
belonging to the first metal plane to higher conductors
belonging to the second metal plane. Therefore, contact
can be made between the second contact and the second

20" metal*'plane via 'the- VIA-1 connecting contacts, and

| consedﬁently there is no. need for any additional

'1ithography,' cleaning, metallization - and polishing
stéps in order. to make contact with the second contact
via the higher metal piane.

25 _
’ According to a preferred embodiment, the second contact
is an emitter contact of a bipolar transistor, and the
first contact is a base contact or collector contact of
a bipolar transistor or a source contaét, gate contact
30 6r'drain contaét of an MOS  transistor. Asg has already

been déscribed'in thé introduction, the emitter contact
of a bipolar transistor, compared-to the other contacts
of the active components of -a semiconductdr device,
typically has the greatest height above the process
35 surface of the substrate. It is therefore advantageous
for the (relatively high) emitter contact not to be
connected to a conductor of the first metal plane, but
rather to be connected 6nly to a conductor of the
.second metai plane, for example_via a VIA-1 contact.



35 surface of the substrate. It is therefore. advantageous for the

(relatively high) emtter contact not to be
the first nmetal plane, but rather to be connected only to a cpq of
A8

the .second

Therefore, there is no conductor belongiqng to the first netal plane

netal plane, for exanple via a VIA-1 contact. 21 AP

| ocated above the emtter contact. The first contact is preferably
connected to ferecduaifyrofi 4 hy fddni:iudwralbemo@ gnyi acateentagkthol e

whi ch extends in the sub trate no rection an filled with an
el ectrical |y Bordudt e“1 89 il Pge gh?l?ﬂbtﬁﬁfe??%ﬁacﬁhe cont act - hol e
filling material may, for exanple, be tungsten which is introduced into

I I Ny d t S a 's known
P a ey, PrERTE St GANAS 1Y © pialea B T oneaeess . it o
%/Lwé’é-@ntehé”@orﬂ agPuhdte heleling

material and hienred.aledd Anen Othé hgus9ntaes - n@ﬁﬂ'@ia}ecﬂhﬁx s&e@ngs cont act
ected to_the _conductor of th econd net al péﬂ e V|a a

at all the

is preferabl
cont act hole

filled with ahjﬂh@@trmaabkya¢ondﬂhelvmomxnnmﬁheﬂuﬂ éllﬂuhblnganarealal

Er% tofor"“e&%}vg?fé S g%l%é’f‘l ane; be! i‘% FHEP&&&%@dmgn 8“ veen.

wi thout a co
As has alrea
known as the

|¢ﬂﬁ#&%&%& qﬁntbgrﬁﬂéﬁFameEé

el h e kbenad | ALERBE STHELY at® Veqi FOBERGH.

‘béen ex ned above, e cont act

QAPWQVh t PRgsBanehehed wsicar assr e}y uééﬁﬁeé&sM%%%ductors

connected to a conduct or

of

of the secongfaiser. nerdqametaé phamﬁ also £oLireppndbrg ecanguet of sSTOf t he

first patter
connecting c
a plurality

ed _netal ane 0 dlng ta |nvent|on t hi VIA|
aatser iy B LEear T ek onr aetiiln Y ectin
@mtﬁméﬁcegntdgps_pﬁgtlcular between the contact-hole

filling material and the metal plane or the contact

material).

The second contact 1s preferably connected to the
conductor of the second metal plane via a contact heole,
which extends in the substrate-normal direction and is
filled with an electrically conductive contact-hole
filling material, without a conductor of the first
metal plane being connected in between. As has already
been explained above, the contact hole may be what 1is
known as the VIA-1 connecting contact, which normally
connects conductors of the second patterned metal plane
to corresponding conductors of the first patterned
metal plane. According to the invention, this VIA-1
connecting contact can be used to make contact with the
second contact or a plurality of high contacts. No
conductor of the first metal plane 1s arranged between
the corresponding conductor of the second metal plane
and the contact surface of the second contact, as seen

in the substrate-normal direction.

According to a second expression of the invention, a
method for fabricating a semiconductor device, in
particular a semiconductor device in accordance with
the first aspect of the invention, comprises the

following steps:

second contact or

a



conductor of the first metal plane is arranged between the corresponding
conductor of the second netal plane and the contact surface of the second
contact, as seen in the substrate-normal direction. Accordingy tapragggcond
expression of the invention, a nethod fdr fabricating a sem conductor
device, in particular a sem conductor device in accordance with the first
aspect of the invention, conprises thelOfollow ng steps: 21 APR 2006 -10
provi di ng a substrate, t he process surface of which has a substrate-normal
direction; definpngvatdihgast asfibsttratent atheandracsegonduréaftac®fon the

subst rate, a conlgglnsyuiage ohothe . csecond cantact bayng located at a

greater distance, In the substrate-normal direction from the substrate
than a contact sOpfapénsf ahe Jfeasdt acdritkl ; COPEREFR Aty 2coRfEREfng t he
first contact tOc@ntﬁ@Bd@%tQhe|§Mﬁﬁﬁ%$dﬁxnaa¢dnﬁdbﬁf@ursmbétbﬁteheorwa

direction, of a first patt d t | | ect I
the second contaé%CPB g %%%g%%Yop§>a5ggtggggggng &€ rlca Ly.gpapecting

¥e itfn ¢
subst r at e- nor nal ddsreateen, lmftaesewmmdtp@teem@eﬂaln@umeqﬁmmm fcemout a

conduct or of the [Lrsl, t3kal-c RN DeLBA-geRNeeladdn Jetyeens:the second

met al pl ane belng gt a greater ance, in the substrate-normnal
direction, fromcthetsagbstrate than the first nmetal plane, characterized in

that at the Sa”Eefle‘%r%atlh% steRnettehgctensalf yroonnesidang the second
contact to the conductor of "'the second netal , ,
conductor, located above it in the

substrate-normal direction, of a first patterned
metal plane; and
- electrically connecting the second contact to a
conductor, lcocated above it in the
substrate-normal direction, of a second patterned
metal plane without a conductor of the first metal
plane being connected in between;
the second metal plane being at a greater distance, in
the substrate-normal direction, from the substrate than
the first metal plane,
characterized in that
at the same time as the step of electrically connecting
the second contact to the conductor of the second metal
plane, at least one conductor of the first metal plane
is connected to a conductor of the second metal plane
such that the first contact 1is electrically connected
to said conductor, located above it in the
substrate-normal direction, of the second metal plane
via an interposition of the conductor, located above
the first contact in the substrate-normal direction, of

the first metal plane.

Accordingly, in a method for fabricating a
semiconductor device in accordance with the invention,
the second contact, which is further away from the
process surface as seen in the substrate-normal
direction, is not connected to a conductor of the first

metal plane, but rather 1is connected only to a



pl ane, at |east one conductor of the first nmetal plane 1is connected to a
conductor of the second netal plane such that the first contact is

el ectrically connected to said conductor, |ocated above it in the
substrate-normal direction, of the second netal plane via ag1iﬂpﬁqmmsition
of the conductor, |ocated above the first contact in the substrate-nornal
direction, of the first metal plane. Accordingly, in a nethod for
fabricating a sem conductor device in accordance with the invention, the
second contact, which is further away-{ffggam the process surface as seen in
t he substrate-normal direction, is not connected to a conductor of the
first metatophadesrputlsedted isbaannact ednontlyet oswb 2lrARR 12006 1 10a
conductor, | pcated above jt in_the.s -pnorrmal  direction, of the
second neta?lﬁ?%5%9n7h?§ é?%p?? ?§§ %ggg%gﬁﬁgﬁgfng of the electrical
connections for the other contacts to formthe first patterned netal plane
to a considgg %! e exhentioLhi SHis Pecausgiifereri s die negtedoriake into
account the ? |gﬁ econg contact or a multiplicity_of such hpgh second
contacts whepnpealienng fe bh%cé§§ﬁéthﬂ%E??§@ Yoor fefBet ﬁba#£§5t
connecti ng Mgtéfﬁé& fe8hachlbaet lt@f of idcﬁ"{(s_imﬁr&lbllﬁ aﬂeze_rimst’ﬂab?_im
patterning and process arameters_for, maki cont.agt t
contact 21 2prRE99D6 gh?ﬁg (ot i sPeEdnt Bt s ]%%ngggoog%%ﬁgggg f%ﬁéthis
cont act - makinggst emecaind heosaaett iare, at et lidipghitcisly ©he ssedondigont act
(I.e. the d%é&éﬁ&?c&é%gh%@evhﬂﬂlpLeaibfiﬁgcgﬂg‘%¥Hé§§stéhébﬁe@f9§§ss

surface, as"seen in 5 the direction normal to the substrate) can be
sel ect ed for electrically connecting the first contact’ to the

first metal plane. Instead, the patterning and process

parameters for making contact with the first contact



as desired (provided that the BPSG | ayer thickness is adapted at t
time; its mninmmheight nust be greater than or equal to the resulting
contact height of the second contact), in order to ensure opt, N%P
patterning and conmponent properties. The second contact is pr?ﬂgﬂgglz a
emtter contact of a bipolar transistor, and. the first contact is
preferably a base contact or collector Yot act of a 15 bipolar transistor
or a source contact, gate contact or drain contﬁct.of an .MOS thans

The step of el@Etrifd&FFy COMTECEsAg 1478 1Y%t €8

£%8¢°9 pr EPEr abSty °c

he same

i stor.
onpri ses

the fol | owi ngcshepst -rikingledtep ngaa ¢t axmehot Bpe whtbd dedghat ofhe first
contact and eéﬂggggcﬂ%{i‘e%ﬁgﬁé‘@%Ea&?' EHE”&FstQhEQCEkeﬁ th8 @Bpl BFU

filling the con

an electrically conductive contact-h

| at or;
ol e

filling naterth?;Saﬁén9500n6@$¢nFﬁgtPﬁegﬁﬁﬁ&ﬁét6Pffﬁﬁﬁchaﬁié?eabdﬁe t he
first comgacthknathecsibstictmainotsbthei selostxate)ofcarheoe faalsdictmet al pl ane

in such a ma that it i trical l el
nner aae§y<é§9vg g@i%ﬁ%? t%ec?ﬁ@%fﬁ%@éf?éﬂ%%k%%@%aﬁk

filling rmatefFafes3

e, affer e active component

hol e
s of the

seni conduct or adepted has theersamenptited {FEOMipiBERsSeighl) M™&CdPE ectric
i nsul ator, SugPea?‘éePF’%n( Ber epliasphesidicates gl hish) cortateposighed

35 sem conduc
target hei ght

or device by_nean f CvD ' Li :
oy Theanssortd CRREETlent bl SEAFF2at? of"ETeR (GRPBE

i's pattermnedpbytemaisy cind aowpenieonabropehbigsaphy and etching ste

contact hol e

15

which is formed and 21 APR 2006 -12

The second contact is preferably an emitter contact of
a Dbipolar transistor, and the first contact is
preferably a base contact or collector contact of a
bipplar-transistor or a source contact, gate contact or

" drain contact of an MOS transistor.

20

25

30

35

The step of electrically connecting the. first contact

preferably comprises the following steps: |

- defining a contact hole, whiéh ends at the first

:cbntact and extends in the substrate-normal

diréctibn, in an insulator;

- filling the contact hole with an electrically
conductive contact-hole f£illing material; and |

- defining the conductor, which lies above the first
contact in the substrate—normal direction, of the
first metal plane in such a manner that it 1is
electrically connected to the contact-hole filling

 material.

By way of example, after the active components cf the
semiconductor device has been cbmpleted (FEOL prbcess
end) , a dielectric insulator, such as BPSG
(borophosphosilicate glass) is deposited on the
semiconductor device by means of a CVD process, is
polished back to a target height by means of a
subsequent planarization step ({CMP BPSG) and is
patterned by ‘means of conventional lithography and
etching steps. The contact hole which is formed and

on the
k to a
SG and
ps. The



extends al ong the substrate-normal direction ends at the first contact

wi th which contact is to be nmade or the first contacts wth which contact
is to be nade. This contact hole can then be filled with an 2 tIARR 20&al | y
conductive contact-hole filling material, preferably tungsten, by neans of
a MCVD netallization step. Then, it is preferable for a conductor of the
first metal plane to be arranged on 41t tungsten contact pin, which has
been planarized again, in such a manner that it is electrically

conduct i vel yxtomiectédngt dchehestibhstateomoagel Thier ssitdpnof erdicirki cal |y

connecting the %@999%896&@@%95 el @bl Yosoaay i sestbhgef abbieworg steps. -
defining a contacgt hole, g gﬁ_ he §§F9nd .coPt t an% extends in
the substratBndriaf c&PFéEFFoWlt n<SHSESH ?1 Phig "P€ cont act
hol e with abhesectpntatty hodaductinve Wem acte hoFéli¢d| i Wgthat eni al ; and -
defining thg,copdychion, Wi elkdiiRs @&P&faecttm%l%ecﬂrlcil%@ntr@é:tteﬂlalt he

substr at e- nor mal dlrectlon of the second_net ted above,
this is doRBSTPrakich QUREHHdY t%%tm??n?sogl803%?@%1T%Faﬁ§%ﬁ? ¢féd to the
cont act - hol etép! | Thgnmatidgri 8% pwefhoalble conduct opndiictdre efr shenetal pl ane

being connected ijkdat wegRneAsthotied ahauegedt bhE Wﬁdd@%t@% the step
of electrlcall% connectln t he s%pond gonta ct %o t he conduc% of the
second et af°ptare, P4t p853¥1 ESRABCPBP “ 0t HEFiY st* et"a” Pl ane i s
connect ed tmasnecohdatt drt @ksthbestmxnﬂihnﬂQﬂnqﬂqﬂuyeL&CGUndwwGE¢ t he
second contagt js preferaplycglectrically conductively connected to a
conductor of the second netal plane via what is known as the VIA- 1

connecting contact. The processing of these VIA-1 connecting contacts
forms The step of electrically connecting the second contact

preferably comprises the following steps.

- defining a contact hole, which ends at the second
contact and extends in the substrate-normal
direction, in an insulator;

- filling the contact hole with an electrically
conductive contact-hole filling material; and

- defining the conductor, which lies above the
second contact in the substrate-normal direction,
of the second metal plane. As noted above, this
is done in such a manner that it is electrically
connected to the contact-hole £filling material
without a conductor of the first metal plane being

connected in between.

As noted above, at the same time as the step of
electrically <connecting the second contact to the
conductor of the second metal plane, at least one
conductor of the first metal plane is connected to a
conductor of the second metal plane. Accordingly, the
second contact is preferably electrically conductively
connected to a conductor of the second metal plane via
what 1s known as the VIA-1 connecting contact. The
processing of these VIA-1 connecting contacts forms
part of the standard ©processes carried out on
semiconductor devices of this type, and consequently

there is no need for any additional patterning steps to



part of the standard processes carried out on sem conductor devices of
this type, and consequently there is no need for any additional patterning
steps to 2 1 APR 2006 - 13 - 18 mmke contact with the second2doAPR606
conpared to conventional processing processes. The invention is described
bel ow by way of exanple with referenge t1@ acconpanyi ng draw ngs show ng
preferred enbodinents, in which: Figs. 1 to 14 show di agrammati c sectiona

views throyghea cp&@ia?d'ﬂ’ edvﬁ:mm(i'h@n%e@im@ é&mmdt&t@ar@@w €e in
accordance with the the invention at various patterning

or proce55|ﬁﬁng?%&ﬁﬁ?akhﬂﬁoﬁﬁsgﬁﬁgfgﬁﬁ?%?%|on met hod; Fig. 15 shows a

di agrammatic sectional view through a preferred enbodlnent of a

sem conduct gy dm&f@clah q%cwéi%@qgew EQlO\kh@y Sx%l@rtdf aé{lﬁ@leOfwﬂ:he
I nventi on; a sectlongﬁ?VIeM/ vent,i onal

senlconductﬁ?g%EV%E% t?lgacﬁPQQﬁﬂﬁi "§ set oHH ‘5 g?ﬂréhﬁherrﬁgeferred
enbodi nent efmbadzem conductwbrictdevi ce in accordance with the first aspect
of the invention. The sem conductor device is at a process stage in which

the active _conpopents - ch as he bipolar transistor.10 and the MOS
transistor 589%: pave &ﬁreﬁﬁ?wbee PBFEHC ThESFECL2Lf r ont®¥8d of 1 ne)
process end, in which in tmaDUQbular hrgﬁerembeﬂaMUKéﬂgmépsOﬁayaoccur has

therefore already been re%%ﬁ@@onﬁﬁc@@@“@ebﬂc&'Qn Ledordbheef @lilkawi ng
process step the entire s nduct or deV|ce i covered W th a, dielectric

i nsul ator 30, which may, F e hﬁ%?eaSBsc invention
various patterning or processing stages

during the fabrication method;

Fig. 15 shows a diagrammatic sectional view
through a preferred embodiment of a
semiconductor device in accordance with

the second aspect of the invention; and

Fig. 16 shows a sectional view through a

conventional semiconductor device.

Fig. 1 shows a sectional view through a preferred
embodiment of a semiconductor device in accordance with
the first aspect of the invention. The semiconductor
device is at a process stage 1in which the active
componehts - such as the bipolar transistor 10 and the
MOS transistor 20 - have already been completed. The
FEOL (front end of 1line) process end, in which in
particular high-temperature steps may occur, has
therefore already been reached.

As shown in Fig. 1, in the following process step the
entire semiconductor device is covered with a
dielectric insulator 30, which may, for example, be
BPSG (borophosphosilicate glass), preferably by means
of a CVD deposition step (CVD BPSG step). The insulator
layer 30 1is typically applied in a layer height of

approx. 1400 nm. This layer covering is significantly



BPSG (borophosphosilicate glass), preferably by neans

of a CVD deposition

step (CVD BPSG step). The insulator layer 30 is typically applied in a

| ayer hei ght of approx. 1400 nm This |ayer covering i

APR 2006 - ‘19 greater than the height of the emtter contact

ont act 2145PR B i <

typically 550 nm and of the gate contaet-24, which is typically 280 nm 5

In a follow ng process step, illustrated in Fig. 2, the

i nsul ator | ayer 30

i s polished lsadately thaol ithki Ngesglep ofo the aegetthei ghuntefctt ypécal |y 700

nm 150 nm f.8y; i<C c -cal h
Wi cisCh RUEROSE KBEWR, CVELG B?”Eﬁ% ggggllustrated in Fig. 3

pl anari zation) .steps arée,. used (CWP BPSG step). 1 I

apheale 24,

contact hol e¥ME5Nyds FRBRCAHES 4R % the insul ator |ayer 30 by neans of a

| i t hography and subsequent etching step (CT etch step).

hol es 32 gxt aqd J 9o he, dhresthon.nolml 15 0 Ahe subst

have a verti ori en conventl ona

These cont act

ate 8, [.e. they
87 2 EBE ot hod,

for exanpl e figFudaseni éavietictdrigerelehesd hadkudyr at eeliahtng. step a
contact hol e t32 aht £hgandse Bdht ao£0ByBCtasy f ace ah the mwmith ersgpntact 14

is not 20 de%lr{(e:g. | n._other wo dggflgh\é\/iaplgi()\r/]vt_lcﬁggﬁii@rilgﬁio

of the enitté&r-cont allTE25Fs n ul

Hgensgyigrs o ace

Therefore, didengrihatiomseshrns anst alskdz 4CMBnBBS@pstep)25 contact is not
nmade wWithpothe emtter contact 14, which in this enbodi nent of the

account of the

sem conduct or,_deyvi.ce is the , second (higher) contact.
fact that cOftact 1EEFEIEde §igh the %‘?ﬁ'%atcé:r nl&%ﬁ?%c_%l@r(e[ hEleRecond
contact) in deifsnpdocess tdteaagensuietpat t bayeng VD dfy t eanent aft .ahol es 33,

i.e. the CNPl§E§g599$ﬁ§héﬁ@’subsequent etching step (CT

etch step).

These contact holes 32 extend in the direction normal

15 to the substrate 8, i.e. they have
orientation. Unlike in a conventional

method, for example for a semiconductor

a vertical

fabrication

device as

illustrated in Fig. 16, a contact hole 32 which ends at

a contact surface of the emitter contact

14 is not

20 defined. In other words, a window leading -to the

contact surface of the emitter contact 14 is not etched

into the insulator layer 30.

Therefore, during the subsequent metallization steps

25 contact is not made with the emitter contact 14, which

in this embodiment of the semiconductor device is the

second (higher) contact. On account of the fact that

contact is not made with the emitter contact 14 (the

second contact) in this process stage, the patterning
30 of the contact holes 33, i.e. the CMP BPSG polishing
step and the CT etch plasma etching step, does not need

to be adapted to make simultaneous contact with the

first and second contacts, which is complex
the process engineering.
35

in terms of

As a result, the process window for the CMP BPSG

polishing step, the result of which is illustrated in
Fig. 2, and for the CT etch plasma etching step (cf.
Fig. 3) is widened considerably compared to a method



step and the CT etch plasma etching step, does not need to be adapted to
make sinultaneous contact with the first and second contacts, which is
complex in terms of the process engineering. 35 As a result, 2tthgpprggess
w ndow for the CMP BPSG polishing step,- the result of which is illustrated
in Fig. 2, and for the CT etch plasma etching step (cf. Fig. 3) is

wi dened consi derably conpared to a netB8d-21 APR 2006 - 20 for fabricating

t he sem conduct or vi,ce,shown _in Fig. 16, The perm.ssible height in the
subst r at e- nor'trél é%aﬁéEFFbﬂgfth?hesiéﬁﬁﬁﬁﬁﬁégﬁFacFeY&cﬁo FBRAGRr Has to be
sel ected whi IRig.akibng Taecpennissibhe lpwidler nimghsf substFacentachahol es 32.
Instead, in RGGRUAIBEE F¥T BnbhgecdadrdGld QN 1MRLR0d oAgeLr Hﬁé\g};é Opd he
i nvention for SGEIC%EEUCtOL.deVICG I n accordance with the first aspect
of the inventiSoC e WHer-GhtakeRot RECRITEt 8F tEBnPattedinaPbetBR ect ed
freely or5matccidcto hbked 0 JX ocassteadyi r eneccoidanteopivighzechdi pol ar
transi stor. had:nat i t. t opol ogy-induc telCL] o] he_hei ght of
the emtter 5%%%2??&%%9 é@ﬁ%ﬁgftég%%?ﬁgﬁg ?g,éggfdabﬁéhﬁgéa gg%dé%elop new
cont act hol e SEERPRGUEERFNI €EE5CT orithi pRIcRrdgpssonwits thebefbrgting to
future techn@b@@ﬁtpl@ifQmﬁﬁ.iniédbif%qi$Eﬂ§tﬁﬁﬁ@ﬁnﬁh@fénﬂﬁgeéhﬁét@ﬁBOdf”Ent
of the semc or, deyice.according.. to the invention i.n__accordance
with the firt Ellgé%‘e:ctu‘gf g%%ebfnvseen]tﬁc%%daf reer_erhélo Phe TESRESR ol e
net al | i z&Pi oprRESSE€oncirededreneres ofofal lanit pptprétedabl bipotamhat is
known as a |itRehsiswbkch consiistinachialy exanghe, of thU‘:La?gl-iﬁdﬁJé@&l In
particul ar aseatgkf%ugﬁon'st toegghspu%t%ked.'TQ%p, o&:eﬁgqpie,
tungsten is dEBOSIEEHCRFi PP Ag'S HEStHH a2 € emitter contac

makes it possible to avoid the need to develop new

‘contact hole etching techniques for bipolar components

- 15 belonging to future technology platforms.

Fig. 4 illustrates ‘the preferred embodiment of the
semiconductor device according to the invention in
accordance with the first aspect of the inventioh after

20 the contact hole metallization has concluded. First of
' all, it is preferable for what is known as a liner,
which con#ists, for example, of TiN and is -used in

: pafticﬁlar as a diffusion stop, to be sputtered. Then,
for example, tungsten is deposited, filling the contact

25 holes 32 as a contact-hole filling material, for

example by means of a MCVD process.

The process steps illustrated .in Figs. 4 to 9
cofrespond to steps used in a cdnventional method for
30 'fabricating aISemiconductor'device as illuStfated, for
examplé, in Fig. 16. Therefore, in a conventional way,
the electrically conductive contact-hole filling
material is polished back to_a target height by means
of a planarization step (step: CMP W). The target
35 height is in this case selected in such a manner that
the emitter contact 14 (the second contact) is not
opened up (cf. Fig. 5) and there are no residues of the
filling material or liner outside the defined contact

holes.



25 holes 32 as a contact-hole filling material, for exanple by neans of a

MCVD process. The process steps illustrated in Figs. 4 to 9 correspond to
steps used in a conventional nethod for 30 fabricating a seni Qqnﬂpﬁtms
device as illustrated, for exanple, in Fig. 16. Therefore, in a
conventional way, the electrically caonductive contact-hole filling
material is polished back to a target ight by means of a planarization

step (step: W. The target 35 _height .is in this-.ca el ggted in such a
manner t hat % ertﬁot.t%méo %c%lfﬁg(#ettsegggﬁd ceotr?tlacﬁ%r?es %gt gopened up
(cf. Fig. 5)mewalthwhéchr eaye rfesi depammife t hee ALCKE ng SmedRMbGATeST | i ner

outsi de the gefsnegh&oni@etcordilcdr 24eHPRe2006s: 2dig Thed, tgrdorm the
first patterned netal @I Ene 34, a tal, ‘_vegli h may, for.exampl e, be Al Cu,
i s sputter edSPORES ¢ FE8emiPondTRT or2d&Ti 3(c§‘1n.e5|§i Pt 6BE e T put t er
metal 1).5 Theetaleplahieckdessarofbehiseleckstl Bsmet afuptbben 34fcahebe

sel ected as goipacti on.of ts9e8han §8aUiLLBIEDY Sy angdohSost ipiteal) ¥
appr oxi mat el 400 nm Arsu seguent Iit'hogrg%hy 'anhé e?%xlbﬁi ng stepy](step:
etch 10 met&P0™is used to pattern the first nmetal plane 34 in such a

manner that electrical conductors or connection contacts are formed in the

first nmetal pl : ' hal es:32, ' i d, f
exanpl o vi khCRIREdPaRe RéchPF S PEha RpR L, SRR\ Tel s and )
contact st012, magal ob) Do uaRfl 2o DestesAnEbeedirot anebmt &anfl¥s ifo

correspondi nguendughansr kpsat elecebivel t bemdidtdhe aibsdrimdcriver mal
et o ot AR AR Th PR Ly UL beBlRy Safl St ben et 12
- the contact holes 32, which are filled, for example,
‘with tungsten. As illustrated in Fig. 7, all the
15 (first) contacts 12, 16, 22, 24 and 26 are.connected
via contact'hqles to corrésponding conductors,ilGCated
above them in the substrate-normal direction[ of the
first metal plane 34. Only above the second contact 13,
which in the present embodiment is the emitter_éontact,
20 is there no conductor of the first metal plane 34 _
arranged above the contact 14 in the substrate-normal

direction.

This is followed, in- a deposition step, by thé

25 .application of a further dielectric or insulator (step:
deposit ILD1l (interlayer dielectric 1)). Fig. 8 shows
the semiconductor device after this deposition step has
ended. Then, the dielectric which has'previously been
deposited is polished back to a target height by means

30 of a further polishing = step (step: CMP ILD1)
(cf£. Fig. 9). : -

Néxt, in the same way as for the step of patterning the
insulator layer 30 explained with reference to Fig. 3,
35 a lithography and etching step is used tb introduce
contact holes 38 into the dielectric 36 (ILD) (step:
etch VIAl). Unlike in a conventional fabrication
method, for example for a semiconductor device as shown

in Fig. 16, however, not only the contact holes 38



20 is there no conductor of the first nmetal plane 34 arranged above the
contact 14 in the substrate-nornal direction. This is followed, in a
deposition step, by the 25 application of a further dielectri r

insul ator (step: deposit ILDL (interlayer dielectric 1)). Fig.ﬁgpgﬁﬁvgwsthe
sem conductor device after this depositjon step has ended. Then, the

di el ectric which has previously beeﬁ':ﬁ%ﬁbsited I's polished back to a

target heig s .30 her. | shi S S : | LD1)
(ef. Fig. 9?‘?’h%}>‘<??ﬁ?na§he&g‘§%§£\%§ o P%Ar%tﬁiep%fe%gg?i g?tgrel?ﬁ:ynlz t he

i nsul ator | ay'ef B@S@xﬁlQQQ&§QMth?h%ﬁ%ﬁé%%%ﬁmoeFﬁﬁ.aBJt%& £IitAREgr aphy and
et chi ng st epsupfarsed dfo ither 08k ete Oriciadtol @8 38of Ntthd heedogliect ri c 36
(‘1 LD) (step:cog%égkpﬂa .agnlike in a.conventional fabrication nethod, for

terned, : . :
exanpl e for a Sem conductor déVrée as shown in Fig. 16, however, not only

the contdct holes 38 21 APR 2006 - 22 which end at conductors of the first
met al - pl ane. p 3ginadwtl lERga teoRhackmiiot 8r 38oMbh & NS athdrikgogant act

&' A i ndow | A SRLY (Yo RPRRER EBNELTS 4ThS FHErORURG o6y 8P8rabl v onl y
opened up duarergkindren patt €hai Vgaefl woahecaisgkrbwnnadst hehVeA- mreonnecti ng
channel s, wWhielhons AbA0AE TRADSRLLEONMIBLLIAG GONICLAES Al gthe first
10 netal_plane 34 tq conductors of the Second netal plane 40. _
Consequerft | YREtanBlR@S n3fhetpr | nAEorscorfactnts HRERDG Metele enitter
contact 14 pokdrer adl.y Qdmseanu¥éhAllycontiattikbol éncomhect ipeioko tie,second
nEtalllzatiOEbﬂuéUylis made with the emitter contact 14 preferably
via a VIAl  contact hole éonnection to the second
metallization plane.
15 . _ .
'Then)‘ in a similar way to the metallization step
described with réference ‘to Fig. 4, the contact
holes 38 are filled with an electrically conductive
- contact-filling material.. Once again, first of all a
20 liner . (TiN) is sputtered on as a diffusion stop (step:
| sputter"liner). Next, a suitable metal (for example
tungsten) is deposited by means of a MCVD process (step
- MCVD W} cfl Fig. 11), and this metal is polished back
to a target height by means of a further planar
25 polishing step (step: -CMP W; cf; Fig. 12). The second -
metal plane 40 is patterned in the same way as the
. patterning _of"the first metal plane 34 which was
described with reference to Figs. 6 -and 7.

30 The preferred embodiment of the semicoﬁductdr'device in
accordance with the first aspect of the invention after
the method steps of the: invention have ended is
illustrated in Fig. 14. As has already been.explainéd
in detail abové, this semiconductor. device differs from

35 a known semiconductor device illustrated in Fig. 16 in'
particular through the fact that the second contact 14
(in this embodiment the emitter contact) is not
connected to a conductor of the first metal plane 34 by

means of a filled contact hole 32, but rather is



15 Then,, in a simlar way to the. netallization step described with
reference to Fig. 4, the contact holes 3.8 are filled. with an

el ectrically conductive contact-filling material. Once again flrst of al |
a 20 liner (TIN) is sputtered on as a diffusion stop (step: 2 bud

liner). Next, a suitable metal (for exanple tungsten) is dép05|ted by
nmeans of a I\/CVD process (step I\/C\/vazé"f~ Fig. 11), and this netal is

pol shed baclé?\# 0 t%tyt ar et heE%gt bé’o means of Sg I”I%t h%eﬂj%rl%rat% 3nPol i shing

step (step: The second Pter ned in
the sanme way mnméo.paprefwai@lmfVn-hewhartstl%kapwpl @ve QhevWIéh was

descri bed wi t {6 &1@RC & drt deltds THerand s7 n&%o%d%@f w&%g&ﬁgoabmnt of
t he sem conductor gdevice in

d th t h
i nvention aftet® fHeshelRbd ngB’(@)éo tC %@wﬁﬂ%ht ?8&“’%%%%2’% (?Iﬁ%gctt ©
i I'lustrated isuffiape Iof #ise hascand eadytdeenléxphdi tbd comddetak| cdbove,

this sem Cond&?é Ogeésxa%eci ﬁﬁ?%étiéﬂm}ﬁén@ M@Wﬁf&ﬂcgadlé&tx%hg@@' ce

illustrated in 6 articul ar. throu act _that the second
contact 14 (@@P‘f%@%rﬁ’@é‘&?ﬁén@th’é e RS q?@r’f@a?f’)rm?% abFeCE’o‘?fhect ed to a

conductor of the first netal plane 34 by neans of a filled contact hole

32, but rat he§ r%) éAPgeo chellfqerab A_ | r@o\%ﬁe%t‘lﬁ@”%%h%gcﬁzo mgcﬁeggnd

met al |'i zat i on ané 40, pr known as VIA-1
connecti i@ contaandamheeans Rt c‘?ﬁfé’tﬁ,cttd-rngb&%’ﬁg‘icﬁ@rﬁoo tﬁ@ef ifigE et al
pl ane 34 arranged bgiaeentbhaedehicdoks S faee sécthe smeeand plemisact 14 and

t he conductor_of_ the secor&%sréetﬁl I |£zo%§m Qn 11largﬂe égan&ghghr# [J,anged

above the con’?a& 17 i Y h&®8TbstFate-normal dit eCrion e’so call ed
VI A-1 connectiakinncaatackhiwith s the second contact 14 via'

-second .metal plane 40 does not entail additional
15 process steps. Accordingly, the VIA-1 etching above the
contact 14 is not 'stopped by a conductor of-theffirst
metal plane, but rather ends at the polysilicoh of the
emitter contact 14. Therefore, the 11ners whlch can be
used as an etchlng stop are broken through 1nto the
20 first metal plane 34 or the polysilicon oflthe -emitter

contact 14 in a simultaneous, controlled manner.

Fig. 15'shows a semiconductor device in accordance_with
the second aspect of the invention after the
25 fabrication method steps of the invention have ended.
The semiconductor device has a substrate 80, which may
be a silicon semiconductor substrate, with a ;ubcess:
surface 80’. The active components which have been
patterned in the FEOL process steps may, for example,
30 correspond to those of the preferred embodiment of the
semiconductor device in accordance with the’ first

aspect of the invention which has been described above.

In the preferred embodiment illustrated in Fig. 15,
35 there is a bipolar transistor 100 with a bese contact -
120 (first contact), an emitter contact 140, which
forms the second (higher) contact, and a ' collector
contact 160 (first contact). The bipolar transistor 100

may, for example, be part of a radio frequency circuit



10 a standard neans of connecting conductors of the first netal plane to
conductors of the second netal plane, nust in any case be forned in a
standard process, nmaking contact with the second contact 14 W APk 7606
second netal plane 40 does not entail additional 15. process steps.
Accordingly, the VIA-1 etching above the contact 14 is not stopped by a
conductor of the.first netal plane,2put rather ends at the polysilicon of
the enmitter contact 14. Therefore, the liners which can be used as an
etching stof ar e¢her okeami homdigttdmt o delve c20 fi Fertheraprel anetldd or the

pol ysili CO%m%d&R@n@motft Qe COMAUNdALHR AsHaY t anBIsa RNt 10l | ed
manner . shows a. sem conductor device i,n accordance with -the

~second asp%étg of1} hBaf nferffUh SHFFLEheWwnaglt 415 | ERTSIFHRE ot st eps of
‘the inventisampha¥tea@ndeskm Hye senMosnduicdrosigiewi celvas @Thsubgds at e 80,

whi ch nmay o sen cot tqr r t pr.oc surface
80" . Tﬂg ac?%\r}gl%%&o%gﬁt g%gggg%age sb%gle%%te ?ajtﬁtg\r@r?e?ﬁn té)es%zéEO_ process
‘steps nay,cpéFaé%aggﬁ% FREHAEGpoRE R IHHSEL AT t K& Bf efFREP enbodi ment
of the semﬁﬁﬁeaducmg deﬁhdélecoﬂtmrmcezmtbnﬁh@éo ra&te Aspect of the
I nvention | as.been describ 0 e preferred enbodi nent
“illustrated®F aEQS 135 eﬁgﬂF%efggfgga VS% %égtran3|stor 100 with a base
contact .120 (flrst contact), an emtter contact 140, which forms the

EecolndléPl aler ha%onEQQEadﬁn%?er‘}mdégttrq_'becpoﬂhacbohﬁgc(:ibiés'[wﬁﬂﬁlt act). The
i pol ar ran5|s or Qr. exa a a.radi.o _frequency
circuit 21FABR Oog%tef4m%% NGl q%%ﬁ%u%?%? éés.ggmlﬁ ?ﬁe%%nre t he
enbodi nment defritke isembvenddcwothdani tesilatsy r 30 ed WthEHgS 16ohas a CMOS

circuit, wahahohs, r 8pEESaBRdphBspRbsPlidded épaag)by 2o#CBchkprsi Stor 200,

The NCS
by means of a CVD dep051tlon process.

15
Unlike in the fabrication method in accordance with the
first aspect of the invention and known fabrication
nethods,'however, the subsequent planar polishing step
(step: CMD BPSG) is carried out in such a manner that
20 the 1nsulator is pollshed back ‘as far as the second
| contact (1 e. the emitter contact 140) The CMP process
'step 1s therefore stopped at the emitter contact 140.
- In a known manner, an end p01nt detection system, which
indicates the instant at which the polishing step
25 reaches the second contact 140, may be used for this
.purpose. It is also possible to provide additional
. auxiliary structures which function as a polishing

stop.

30 As has already been descrlbed in detall w1th reference
' to Flgs 3 to 5, contact holes - 320 are then patterned
in the insulator 300 by means of a 11thography step and -

an etching step (step: CT etch). However, unllke in the
case of a conventional semiconductor device as shown in

35 Fig. 16, a contact hole 320 is not formed above the'
emitter contact 140. The contact holes 320 can be lined

‘in the usual way with a liner (for example consisting

of TiN) and filled with a suitable contact-hole filling

material, for example tungsten. The metal layer whlch



5 transi stor 200 conprises a source contact 220, a gate contact 240
consisting of polysilicon and a drain contact 260. The contacts 220 240

and 260 are first contacts in the sense of the invention. éo .
al ready been described in connection with Fig. 1, after tﬁ IAEB}_U@( ocess
end, the sem conductor device is-covered with an-insulator 300, which is,
for ° exanpl e, -BPSG . (bor ophosphosilicate,gl ass), for exanple by neans of a
CVD deposition process. 15 Unlike i n tﬁe abrication nethod in accordan'ce

ith the firs S in k f ab. '
\rllmomever t he s&b%e%%%%t %fp flgﬁg |¥)§ gﬂgf e;ﬂ)gwg% g ﬁb%%@%‘?ﬁ?s carr| ed
out in such a @Qﬁhéhe@hé&a% tife ﬁnﬁlﬂbz?ﬁ%‘ n§ mﬂqnﬂ%’ecp%la’cﬁ@% fakeRs the

second cont act(cip. ex). theoer@t&@fgwnhaﬂgh&4%1cﬁhelé:lveuehocteﬁs; SHep IZ
an en

t herefore stopped,at, the tter.c ntact 140, kno n

poi nt detecti oﬁggygf:gms v]\%n T ?JF'IdI 05 o8} HeeF nst %Pcﬁt %&R ?het$%l i Shl ng
step 25 reatheserhadseonhactbnimcundaveredy Beisiseehiorthdt sthowspase. -

is al'so possibbe tp%l@.%ﬁ!hgg t@@dlédn%%lt h8y¥i Iﬂﬂrmna}) TGS WE aihd unctlon ,.

as a polishing sfo has al ready been descr.i in detail wth
reference. to ﬁPBEag’é ?’Glgs ctitt afRRhGiLES 2D 4PE trFé’n BREF eMRed @0 t he
i nsul at or 300 byimbamse olimeti rhsjdaphy fsbap ahe cah tedeehi sy felcep dfst ep: CT

etch). However n of a convlentlonal sem conduct or - devi ce
as- shown in- 351:]?—1:‘J ,l_:é&qu %Jé'%%tcgc?iﬁol e 320 is not forned.above the emtter

contact 1480 The. cont act holes 320.can be lined in the usual way with a
liner (for exampie fonséStdwed byt dEfAhianenf bEl eHewi Ehret 5ubd edd@ed

cont act - hol e fhgééfgplgﬁgerjﬁ \f:l% %%rgélsg tyr gésge rh Jet al al I%er 'Whl ch:

21 APR 2006
' different . from. a conventlonal standard process for

defining metal planes of this type. It should be noted
15 that a .conductor of the metal plane 340 which is
' “arranged " above .- thell second * contact 140 in the
substrate normal dlrectlon dlrectly ad301ns this second
contact, so that an electrlcally ‘conductive connectlon
is produced between the second contact 140 (the emitter
20 contact)- ahd the 'eorfesponding (second)' conductor of "
" the metal plane 340. In other words, the second contact
”140, unllke the other contacts of the ‘semiconductor
- device, is _not 'connected to the associated second
conductor of the metal plane 340 by a contact-hole pinl
25 320. Instead, contact is made with the second
| contact 140 directly by means of ‘conductors of the
" first metal plane 340 which ad301n it. A thin, in
partlcular metalllc 1nterlayer may be present between
the second contact .and the. second conductor of the
30 metal plane 340, for example in order to 'reduce the

contact ‘resistance.

An advantage of this fabricatibn'method and/or of the
semiconductor device which is thereby obtained is that
35 the height of the second contact 140 can betselected as
desired in the substraté-normal di:eetion aﬁd/or can be
matched to the process .requirements of an ‘optimized
. bipolar transistor. There is no need for thickness
. measurement by' means of STI. At the same time, the



- 25 has been applied, for exanple, using a MCVD process is polished.

back, in a subsequent planar polishing step (CVMP W:, to a target. height
which is such that the contact surface of the emtter contact 140 (of. the
second contact) is uncovered. This neans that the step of @1 iAPR 2086 the
contact-hole filling material of the contact' holes 320 can, also be used
to open up (and elimnate liner residues_. from the contact surface of the
second contact 140. 10 This is foll owed %>§ definition. of the (first)

patterned netal plane, 34 process. stens i C re no, .dif ent
froma convenPPSﬁgFa§P§Xda1rrbl BESC&egsf%eme e |é1)‘|fE n\g%rret a‘% aglelégié?g?%
type. |t shoubd bhiendnetlatoxt 310 a(tdlmdimcz)rl@jerhefqbqu1Mahbe3ﬂﬂPM| ch
is -arranged n ont 40 bstr L
direction di regpg %j{llg?l?éﬁ?hldsste éagac%lon?ﬁlg?ﬂg ﬁat aﬁggl g’g{ ri %al ly,
conducti ve conaéut:edn anids hedotek bét m@f*@l@élm@m igormbrimiged e¥he

erm et 2¢; copiagt )84 | e, | £PRRCIURA 65 ORdkcooRElcar Blen  ERemet al

pl ane 340.” I n other words, e second contact 140, unlike the aqther
contacts of tﬁ@00§€mc‘<%ﬁ-'cﬂﬁtt oPY @e@nge, of s andtortAfiechiedet Fithetaiisdi at ed

second conduglen Ofcéxh@aaelﬁbwl ang;. 1 Béty by ni tearitaAct - hgbe pi 8x2Hp320.
Instead contact is ﬁ%%h t he secon ntac% 40 d'H§Ct|¥ b% geans.

' conduct ors oFUPHEEER; rsF tSHTPF aRETS 0 &P oA™Y € ACPRPRCCE
particul ar netal the ieetteayetompyche Jpreséhtebel ywedwithbats adondneedt act
and the second condu f.th § I plane -34'0, for.exanple in order
to reduc %{heQEBn?g%g%ggegP%Faﬁé'g ggbgdvantage of this fabrication method
and/ or of the semiconductor device which is thereby obtained is that

The limitation of the contact surface area, i.e. the
diameter of the contact holes 320, is eliminated, since'
the entire effective surface area of the second contact

15 140 can be used to produce a contact. This means t;hat
higher current intensitie's can be realized in the
bipolar transistor 100 and/or optlmally matched to the
surface area of the em:.tter contact 140



35 the height of the second contact 140 can be. selected as desired in the
substrate-normal direction and/or can be matched to the process

requi rements of an 'optimzed . bipolar transistor. There is n@1inapr 2"

t hi ckness neasurenent by neans of STI:. At the same tine, the 21 APR 006 -
26 uncertainty in the neasurement of %he | ayer “t hi ckness of the insul ator,
300 (the BPSG | ayer) follow ng the BPSG polishing step (which anounts

to 150 nm is reduced and. the rlsk of over-polishing is mnimzed or 5

elimnated. There is no neeghid® dmkareshaet s¢imbBikhe second contact by
means of a contact hole 320 filled wth contact-hole filling materi al
.(for exanple tungsten) . The first.. netal pl ane 340 can be connected to

the emitter contaEer 14Bedipmdidryefni eioedindre: néad acﬂdbxfdamoeomaﬂ’t hol e

pins 320). The || g4d aki oa: Ohsple: COR Agic SURLBREI 8 Clnal e L8 i ameter

of the.contact holes 320, is elimnat sl nce entlre Cef
surface area of t?ﬁ?second contact 15 140 can be used to produce a contact.

Thi's heans t#at mm&tefa.tecuérgntsiniedstsléézeﬁch&am&ex{]e@hob&efdtén the Cn
bi pol ar trangj st %Q% a p tch to the surface area of -t e
3 2"6 T %gﬁ 38% éfn‘ghle i re8f erence synbols For the

em tter-contact
preferred . ehdodiBaanlam tyaneideece with the first aspect of the invention

and the priof2 ardased couBSEEabE e Obipdld:X UrasRAIGRRAUCt Or substrate) 8

r B nt act
! Ofggsbfgg{_gge” B oy RIS © EnleBLPOLELoA] 2T SLRL Jb%po % °°
transistor

16 Collector contact of - the bipolar tran51stor
20 MOS tranSLStor
22 Drain. contact- of the MOS tran51stor
24  Gate contact of thé MOS transistor
26 ; Sourde'contact of the-MOS'tranéietor
30 Insulator (e.g. BPSG) -
32 = Contact hole (CT) filled w1th contact-hole filling
material (e;g,jW) o
34 Patterned first metal plane with conductots_
36_57Dielectric (insulator) ILD (e.g. TEOS) |
'38 Contact hole . (VIA- 1) filled with contact-hole
: fllllng materlal _ ' _
40 Patterned second metal'plane with conductors

.For the preferred.embodiment :hutaccordance with
~ the second aspect of the invention:
80 'Substrete'(e g. silicon semiconductor substrate)
80’ Process surface .of the substrate 80
100 Bipolar transistor
120 Base contact of the blpolar tran51stor
140 Emltter contact (emitter stack) of the blpolar
transistor . |
160 Collector contact of ‘the bipolar transistor
200 MOS transistor
220 ‘Drain contact of the MOS transistor
240 - Gate contact of the MOS transistor
. 260 -Source_contact of the MOS transistor

300 Insulator (e.g. BPSG)



14.. Emtter con-tact. (emtter stack) of the bipolar transistor 16

Col l ector contact of the bipolar transistor 20 MOS transistor 22 Drain
contact-of the MOS transistor 24. Gate contact of the MOS tra |§§é?299 26
Source contact of the MOS '"transistor 30 Insulator (e.g. BPS. ? ﬁt_act
hole (CT) filled with contact=hole filling material (e.g. W 34 Patterned
frrst metal plane with conductors 36 'Dielectric (insulator) ILD (e.g.
TECS) 38 Contact hole (VIA-1) filled witdgcontact-hole filling material 40
Patterned second netal plane with conductors For the preferred enbodi nent
in accordanc8al t fontrstsdoobel 46Pectidfletheiithy entntart -SdI1SUbSTIaey (€. 9.
silicon sem condugtQle,S; st(lrgéatge) W)80' Process surface of the substrate 80
100 Bi pol ar transistor 120 Base contact of the bipolar transistor 140
Emitter contadd (&stteamest dolgsbimetrl hotarwith apsnduorods0 Col | ector
contact of the bipolar transistor’ 200 MOS transistor 220 Drain contact of
the. MOS transistor 240 Gate contact of the MOS transistor 260 Source
contact of the MOS transistor 300 Insulator (e.g. BPSG 2 1 APR 2006 - 28
320 Contact hole (CT) filled with contact-hole filling material (e.g. W
340 Patterned first metal plane with conductors '



21 APR 2006 - 29 dains 1. Sem conductor device, having - a substrate (8),
the process surface (8 ) of which has a substrate-normal direction; - at

| east a first contact (12, 16, 22, 24, 26) and a second conggﬁ@§£#ﬁ%
arranged on the substrate, a contact surface of the second 14)
being at a greater distance, in the sub%trate-nornmal direction, fromthe
substrate (8) than a contact surface of the first contact (12, 16, 22, 24,
26) ; and - at least a first (34) and.Sla¥B%nd (40) patterned netal '

pl ane, in each of which at |east one conductor, which is electrically
connected tq at east one of the contacts, is forned; the second netal

pl ane (40) bking m%F%ﬂééﬁQﬁr Cihce?Th 9 he substrate-normal direction,
fromthe substrat esittdan {(&p, fthst ppetakbspbanéacsds)(s 't heseadneh cont act
(14) being electrjcally.go ed t onduct or, located above it in the
substr at e- nor mal l{adslara{ec 1|fboér}({,!(ea§#e trh%rq‘é%ﬁo o T tf]a?n‘bl ane (40) without a
conduct or of- t he &t rkeasgietal £prahe codtpdiei (I cohhect2d 2én R&)weerd and

the first contacty (dguordd: cdteadd (28) Qf&gﬂggﬁlSﬁtﬁhgagdﬁééﬁﬁ§§t

dto a
conductor, |ocated above it in the substrate-nornma i rection, Qfea[he
second netal pl @tEd) sunfagei eferpesi sespndr eortdmtuctdé) hedarced

above the first cantactgikBatBe sabstinte; nofmalchdi Mt hddmif i rst

nmetal plane (34).._ 2. Senlconguctor devi ce according tg Caimil, in which
the second cont a@reFH I ah* @i ther Fritcdtor (8 Hﬁt?d? af RS or
(10), and the fi rsirfeort ach 4l afirst contact (12, 16, 22, 24, 26);

and
- at least a first (34) and a second (40) patterned
metal plane, in each of which at 1least one
conductor, which is electrically connected to at
least one of the contacts, is formed;
the second metal plane (40) being at a greater
distance, in the sgubstrate-normal direction, from the
substrate (8) than the first metal plane (34),
the second contact (14) being electrically connected to-
a conductor, located above it in the substrate-normal
direction, of the second metal plane (40) without a
conductor of the first metal plane (34) being connected
in between, and
the first contact (12, 16, 22, 24, 26) being
electrically connected to a conductor, located above it
in the substrate-normal direction, of the second metal
plane (34) via an interposition of a conductor, located
above the first contact in the substrate-normal

direction, of the first metal plane (34).

2. Semiconductor device according to Claim 1, in
which the second contact (14) is an emitter contact of
a bipolar transistor (10), and the first contact is a
base contact (12) or collector contact (16) of a
bipolar transistor or is a source contact (22), gate
contact (24) or drain contact (26) of an MOS transistor

(20) .



base contact (12) or collector contact (16) of a bipolar transistor or is
a source contact (22), gate contact (24) or drain contact (26) of an MOS
transistor (20). 21 APR 2006 - 30 3. Semi conductor device &cic@pgizg to
CGaiml or 2, in which the first contact (12, 16, 22, 24, 26) is
connected to the conductor of the fir % metal pl ane (34) via a contact
hol e (32) which extends in the substr Q e- normal direction and is filled

with an elsectrléall Cgnductl ye contgctohﬁ g %I [ i gg.ma erj aI2 4in
Semi conductdr devT e FeLRT e hg T hL BRe®SFOF A IpFEc&dtAl ¢t & el i H whi ch
the second woiktlacttd 4)fisst cormetaed t 612 he TOndwe or 24, t Fes seciomd net al

prane (40)cyi @?&?lntt?:ttﬂl dritfloc gl 68 exhen féttmstﬁugﬁarrﬂ%e nor mal

direction an ectrically conductive cont
filling mat&t4lal Vian ﬁhoGPn’éa%ndl%FéJé%r G2 héyhfluqhst eHEERASp| HRe ¥13A) being

connect ed 4ot Moed nSrmdPt hadrbetibabrigat i ngsa semeandyater dgyi ce,

conprising the steps. of viding a substrate ( t he process_ surface
(8') of whitHHas SCECF)% ‘%ﬁ?oﬂ??‘é'éf?%%? g%ﬂ%”ﬁgn‘gaﬁ?r?'%gast a first

contact (12, 16, 22, 24, 26) and a second contact (14) on the substrate

(8), a cont ct s rface t he second cont agt 4 14 bein Ioc Al a
f‘ § C uct C O O
greater ance S TH <Ubst Fat eShor Al ﬁl Bgti 5K fror%the su %rate (8)
than a contmcesd;rrigaceleimshe ifi rebiclmnthet gekdpnd 16pnRact 241426)5s
el ectricall rﬁ?ét’élgé i pg télf‘efchﬁH eeBtacis ({Re Mo z?c%méé 12%)1
conduct or, %/ocate above i1t He substr at eenor di rectal 0 or%a first
via a contact hole (38), Wthh extends in the
substrate-normal direction and is filled with an
electrically conductive contact-hole filling material,
without a conductor of the first metal plane (34) being

connected in between,

5. Method for fabricating a semiconductor device,
- comprising the steps of:

- providing a substrate (8), the process surface
(8’) of which has a substrate-normal direction;

- defining at least a first contact (12, 16, 22, 24,
26) and a second contact (14) on the substrate
(8), a contact surface of the second contact (14)
being located at a greater distance, in the
substrate-normal direction from the substrate (8)
than a contact surface of the first contact (12,
16, 22, 24, 26);

- electrically connecting the first contact (12, 16,
22, 24, 26) to a conductor, located above it in
the substrate-normal direction, of a first
patterned metal plane (34); and

- electrically connecting the second contact (14) to
a conductor, located above it in the
gsubstrate-normal direction, of a second patterned
metal’ plane (40) without a conductor of the first
metal plane (34) being connected in between;

the second metal plane (40) being at a greater

distance, in the substrate-normal direction, from the



patterned netal plane (34); and electrically connecting the second contact
(14) to a conductor, |ocated above it in the substrate-normal direction,
of a second patterned netal'plane (40) w thout a conductor of the first
metal plane (34) being connected in between; the second netaR 1pABR@0640)
being at a greater distance, in the substrate-normal direction, fromthe
21 APR 2006 - 31 substrate (8) than_tgg first metal plane (34),
characterized in that at the same tine"as the step of electrically
connecti ng nd nt a 14 ot nd [ of se nmet a
pl ane (40),S%PEFEEEE.onggqongh%%orkﬁeth€f¥§€stﬂgkgﬁm #%ﬁ% (33??rs
connect ed t 6harasheydesd an that second netal plane (40) such that the

first contagt thi2gakl tdte b AR 4P 6t L1 68ELY8PDPeEbadLR i8I d
conduct or, Lﬁcated above it in Ehe subst r at e- nor mal irection,

d of "t he
second net aFfl £F6°P8Y)CRRHN (1t eFBoshEi PG hdtle ofecPBEat ed
above the fiestl @aratzmt(:im);hetsawgtad t@a%owﬁaudtbecvtc\%fon%h@f fipetfi (rjst
net al pl ane 4). 6._Pro accordin Q aim5, in jch t con
cont act (14nggiaﬁﬁgﬁ¥?t3§ﬁion%%cF°8P%§%ﬁpbo?%rEit?%ﬂgPEtBF (Qg)?ﬁsnd t he
first contasecpsda nmisel edanact (¢42) suclcokhett otheorfiiantt (&6htatta
bi polar tr i stQr of, i S ce.C ; C 4) or
drain contagt@§ 2%%’0%2dn%k€8 ??éngfs%g%%?%é%%%éy'%%%ﬁg% aé%o%%i%él o daim
5 or 6, in @ANEHCERE, stepabedelakeV¥e calll y idonkbet i Agbehreaterseroaht act
(12, 16, 2d4irédtidh) CeRPrines Ltheohal | putay shepse - (9&fi ni,ng aggont act
hole (32), which ends,k at t@e first contact (12, %?, 22, 24, 261 and
extends jn tRterposition o the conductor, located above the first

contact in the substrate-normal direction, of the first

metal plane (34).

6. Process according to Claim 5, in which the second
contact (14) is an emitter contact of a bipolar
transistor (10), and the first contact 1is a base

contact (12) or collector contact (16) of a bipolar
transistor or 1is a source contact (22), gate contact

(24) or drain contact (26) of an MOS transistor (20).

7. Method according to Claim 5 or 6, in which the
gtep of electrically connecting the first contact (12,
16, 22, 24, 26) comprises the following steps:

- defining a contact hole (32), which ends at the
first contact (12, 16, 22, 24, 26) and extends in
the substrate-normal direction, in an insulator
(30) ;

- filling the contact hole (32) with an electrically
conductive contact-hole filling material; and

- defining the conductor, which lies above the first
contact (12, lse, 22, 24, 26) in the
substrate-normal direction, of the £first metal
plane. (34) in such a manner that it is
electrically connected to the contact-hole filling

material.



t he substrate-normal direction, in an insulator (30) ; - filling the
contact hole (32) with an electrically conductive contact-hole filling
material; and defining the conductor, which |ies above the @lrgp oggnt act
(12, 16, 22, 24, 26) in the subst r at e- nor mal direction, of the |rst met al
plane.. (34) in such a manner that it is electrically connected to the
contact-hole filling material. 21 APR22006 - 32 8. Method according to
one of Clainms 5 to 7, in which the step of _electrically connecting the
second contact MetAP SHRFAENG He® fHT o ngl 31 BPSS todéﬁlﬁﬁﬂ@ “®ont act

hol e (38), tufei cdrt@nd@f atleberisatopd ceemaanti gl hhandeeshandsncdehe
(36); filling the contact hole

substrat e- nQr di rection, I nsul at or
(38) with gﬁ%aé:&“]p et (MY tht,eo%éﬂg‘t KL GFHRG - hol e filling material; and
defining the con@dhmamg'whlcbnt66$ ahole t(B38) sedmndhcemkhmtatlkha n the

subst r at e- nor malg qﬁl’(ﬂléﬁhq ¢ the (B cond, talegkgﬁgs(40£Pe 0 #Ilng

manner that it is electri Connec ed tO cont act
mat eri al mnthouﬁu@sééﬁdﬁkﬁ%ﬂrm&ﬁ difredtiiost, net &n plnel 4839 REng connect ed
in between. filling the contact hole (38) with an electrically

conductive contact-hole filling material; and

- defining the conductor, which 1lies above the
second contact (14) in the substrate-normal
direction, of the second metal plane (40) in such
a manner that it is electrically connected to the
contact-hole filling material without a conductor
of the first metal plane (34) being connected in

between.



