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2002 P 09340 WD Description El ect roni c conponent
with an integrated passive 5 electronic corrponﬂmmmmmmlmmmm
nmet hod for production thereof The invention re
agog%egtégghg gf8mponent having an integrated *159159*
electronic conponent and a nethod for producing this

Sectt one. of rybrra ai grtar s anar ogue ei reu s NUMMMNLHININ
pESEFTEPEbAPonent s, for exanpl e capacitors W th ageooz

hi gh capacitance, a high degree of linearity and high
guality. In order to 15 mnim ze the costs o :
Tt Fant Phe CotRtiRRt, LTS ABcesCAFSOFRRE: hepassive
pebdoctboicotomhenpassané mevhpdnéntsprodupanvncthareof
capaci tance or inductance structures, require as few
process steps as possible. Furthernore, the advancing
nfheatOvErat PBnreflathe 20 eomsomsiteordfd samryretedhaving
ChACU diSed S @l $0 caceomANIedcoRYohBat desmid of ometh8ad for
| east possible area requirenent” for the said

i ffegrated phassi GESEbRPBRENESTPTAB pat ent

speci fication US 5,583, 359 discloses a 25 capacitance
structure for an integrated . circuit. In that case, a., .
pMB?BIityaBﬁaﬁﬁPSI pl TEESUME ch FETHIRE el 6tk r oddsyPrid
ofligistackedl cgpacidtiorcwartes areauged opessabevecemmonents,
0 r at el t.nic, | S. r: [ :
L OF" sy aRBREr b ey 2N oL ALEDS PP At B hioh
i Asaraeedof r oinerr ¥espedid véighat guathéynet 4n | pRdsr to
ahenifieaCh HeASE8- 6081 At - sPHRest 8 @mcbOotbnSbalest Py it is
via connections, as a result of which, on the one ,
haRESSERFY t hENpfat e8hPosi RYORREL+A odchunbeied Ppassive
f ashb6nehtist heinstpgekt andlapn tdeaothenchans: alddidieance

plates, positiaoned .35 in even-nunbered fashion in the
SPRERCEP 2

ERC Eeﬁr egtera"lu&éﬁ yas coﬁﬁe&reod:etsos oﬁee%%otaﬁerpoﬁ/lble ’
cBnnebetimgrehe pha&t esadvancing miniaturization of the

components and integrated circuits is also accompanied

by the demand for the least possible area requirement

for the said integrated passive components.

The patent specification US 5,583,359 discloses a
capacitance structure for an integrated circuit. 1In
that case, a plurality of metal plates which form the
electrodes of a stacked capacitor are arranged one
above the other, separated by dielectric 1layers.
Arranged in each plane of a metal plate is a metal line
insulated from the respective plate. The metal lines
are in each case contact-connected on both sides by via
connections, as a result of which, on the one hand, all
the plates positioned in odd-numbered fashion 1in the
stack and, on the other hand, all the plates positioned
in even-numbered fashion in the stack are electrically
connected to one another. By connecting the plates
positioned in even-numbered fashion to a first
connection 1line and the plates positioned in odd-

numbered fashion to a second connection line, adjacent
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positioned in even-nunbered fashion to a first
connection line and the plates positioned in odd-
nunbered fashion to a second connection |ine, adjacent

2@@82P90?§§90 - 2 plates gre at a different
potential and formpairwise 1in each case el ectrodes

t f
R
eibodtaent @fse helsddotadstes 5 i 8 ppbetdedcdyacbiarng The

the plat 85:8s SidRed YRELI &S LS angethaRArd) | €het Op1ate
one anot her. Further possible conflguratlons of

capBEREARce Alst 3 LiEB iR el &P e SHSSIEEAE | B ASRSI ¢ EeCiRodes
ans bwﬁU%U,Bg)fbrmﬂﬁQa®Hé/§idﬂé§ and sMatighitige lines

Properti egrated Ca itors; | EEE Journal of
i Fabepdredtat 1Bk PR 606 SRE5RERS’ °5 ' S000. pp.
384 393, which are shown in perspective illustration

SEEhéP Fi % %gbi 10 A0nedpu Y HgLMOr ¢ i N %‘é}l@f§éitance

I'pS 1N whi ectric regions —are formed
natéuc*au:;eﬁa\aéel ol dileisad rie Apanscant s R.f gncexdmpielri,

ShLK (Qrgadu & yrat ehindk shaving avdiceliecf ri exre e%t;eets £
of 2.65) bfé@gadlanong coral 20 (bd?%}cargog- doped °

o&naegrﬁ‘awngCapapéFeéﬁr i c 1E&Rst AAUTTGH. | S gyState

ocipenous, f gomat izoms wof. t:h,eseoomebect BBQSB,93II whslch are
necessary to forn1gechan| relnforﬁﬁnents i n_orde
a

57505 & aRBGEP B REBoU. 1A HE oW REFdridbs "gpures 5

thesgOdi el ectric materials under 25 the action of
nmechani cal force on the conponent. Conponents in which
bot h passive conmponents and nechani cal supporting
Fuaégareerer eineBe¥sar ghiperer e qreqliiqleqrric regions

rgkati velpmdar ggnageuntnof e space. 3y wahat lbﬁ wodleelé&erlc
nmechani cal Eﬁportln tructurzﬁls no 1|lon ui r.ed

afFPRP LERES c APl etS* Y tHeRiE o MPBARRES MPR ﬁ&latll Vahd @
afit el ebondengcandtanuntofig »f65he Ichaponeditamand he coral

h?ggkﬂgbarbon—doped oxides having a dielectric constant
of 1less than 3) Or porous formations o©of these
dielectrics), it 1is necessary to form mechanical
reinforcements in order to avoid damage on account of
the low hardness of these dielectric materials under

the action of mechanical force on the component.

Components in which both passive components and
mechanical supporting structures are necessary
therefore require a relatively large amount of space.
What is more, the mechanical supporting structure is no
longer required after the completion of the component,
in particular after bonding and mounting of the

component in the housing.

Therefore, it is an object of the invention to provide
an electronic component having an integrated passive
electronic component and a method for producing it

which can be produced with a relatively low outlay and
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35 Therefore, it is an object of the invention to

provide an el ectronic conponent having an integrated

passive electronic conponent and a nethod for

p chn ich can be_produced with a relatively

|%§v@%u%|g§§%%d 2002 P 09340 WO - 3 in a

SPACS STULAQ TINIE, dnhe ! ONE! {PILBSANVEALEAEN any
mechahi cal orc I's Object i's acC Ri-eved neans

o&CEMO@I@ﬁtm@@h@nlgaboﬁpbﬂ@nt havi ng t he features of

Patent Claim1 and by nmeans of a nethod having the

steps according to Patent Claim18. An electronic

cBRbonet] e or’di NG G- AMRE | RVenPEBRShaSt 180 a §4g&tronic

| Botbehé O hayehg Qmemmé&t@feyp@ﬁrpﬂeé@t tawm i1Ss and by

forned. The u r | a or med

GRETRT; ohi Py TR (1 B Hor R Sh AR BpePEcife to Patent
patdircul@r, to which are bonded, by way of exanpl e,

alum niumor gold wires for electrically connecti ng

the 15 contact regions of the el ectronic conponent or

the eheptrepichecdmongdtt taeekiedbigd atfotisend nvieniiiagh has

theri ekeCt RN S+ EOAPRRGRL, | SnMRWNed arAliflactidGal | Vayer
conductive structure i$§ |nte rated in the first

i h3ul ERrmeec 4 ayidte ahﬂ’H%chgﬁlt@éI | yageabi LPze§OtReIf 3%t an
2@1@@5@1@&1@;» | ayehduadetet heb@@tﬂm@ of paechanizsar, in

t d b f th
TR EFLopbOEr ity BhRFRe TenaPPRGoRr (Pe diet Pon o Le,
cahpoinehtm oFhgoéHewtiresalfloy edmduatiiosd Ist ramingaiirgy the
aggﬁﬁéggakgééoﬁgrg?dtﬂé @l@@%%b%gcel %%k%@ﬂ% or he chip

corrponen a resul , I'S pPOSSI le to pro uce
ah%l*é@@ro@@r@ta%np%mlssméh hedRUHi @] gt vefyig¢lpw the

SPALEL r bR AN V%B?r[ﬁorﬁﬁﬂc capsbe yaldezed wahh %lectrlcally
relatlve | ow outkgy The el.ectricall conduckl
1Sec

s??%@?%?% Fn e Ust t1®ni ¢NEGAFGNET. sHR velhe
thﬁs@h&thﬁﬂdla&SraenﬂEQhﬂﬁh@@dc&hprBtabglitescﬁﬂﬂf first

ung 1£@lo§05592roknder the action of mechanical force,

flrst

in particular during the bonding of the upper metal
layer and/or the mounting of the electronic component.
The electrically conductive structure 1is additionally

formed as a passive electronic component.

As a result, it is possible to produce an electronic
component which needs a relatively low space
requirement and can be realized with a relatively low
outlay. The electrically conductive structure in the
electronic component serves, on the one hand, as a
mechanical supporting structure under the action of
mechanical force on the component, in particular as a
mechanical supporting structure for the first
insulation layer, and, on the other hand, as a passive
component of the electronic component. This individual
structure with a dual function reduces the process
steps during production and thus the manufacturing

costs since mechanical supporting or stability
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nmechani cal force on the conmponent, in particular as a
mechani cal supporting structure for the first
i nsul ation | ayer, and, on the other hand, as a passive

0 t he electronlc _conponent. This
?%%?%?%u@fgaggégcture w th a4dual function reduces the

M OF rét SR& srlgzepr o%i?trl Ht a&@' taps. Lhe dgyrgr have
R4

Si nce ‘mechani caf sSupport |
stcaﬂpdalplyoc,?la)@@dPS@Lg@n@tm 4 structure and passwe
conmponent structures do not have to be produced
separately. In a preferred exenplary enbodi nent, the
fifst @ 5 PASGRAEPEN |SWRIMOIATY or PEPOLIMENdirel ebbRi ¢ first

|fh§ﬁl£@ﬂ@n0ﬁa§eﬁahﬁfl@brm@@sasdhﬁ|@Qélé@tﬁﬂ@sua@brh%%de
OI‘?%alu .l ess than 4

e RRREripneranie ot g e T o RaTrRt he s, Bavalyss of

t hesyathuen 24 65ByOvhegr o fnatkermipdles WMplmieHantnmcﬂqﬂnstant

coral or black. diaumng, (19,00 O 2T & GaLBANI0Ped, oy

oxI des ahd ave ectric ‘constant o
Thet enid 1 s modyl bs ., arfdn exdraw e hagdnas s oof btlla@ske diamond,

’%P&Hmas.ce'mggrbtlﬁtg%%ﬂ r&k ahtyelan 'tﬂ‘é’v'éevﬁa lectric

forces can 93[6 as a resu
tFRREF R, Of nleRPs thase -heThht 8i? bt eBOIBLEFeanf ddlg ylow

Cmﬁ&%éyeo&'t e 48 em@@ef@§b§mrr{é®|n shabi bivéat ilatively
p oves t

rt cuIarI Yanta u The first
St Re BT ah0r T Srbol Parnts dhinadey ol Bydresult
sqﬁteMMLGhmhltherhéoredlvuduathhayemasen t$@e integrated
'tﬁ%@gfle%gwo hé’éﬂﬁdg!fﬂ@‘e‘“' GreaReaats Igllsghtern%eﬁcqﬁanlcal

4. t“is essentral in this caSe is th
meitakhi hizat k9Rt @ROTES aho avsr agerbienbertyc abmtt@ageous.

whose falgue hﬁsh§§§1bhanlé‘yef nnﬁ@rtawbarbé e%ﬁn@@n 3s a
I n an,  advant ageous exenpl ary enbodi nent, 't he

dretttiaegyy Sé’mbt it¥e ‘&fH%t e | dngdgdArpd Iirayers in
&derﬁ’élgG_(ﬂls\t%rride@w Jaysbelrca/w@a Bordicag riedi 6onotahbe higher

Th
oDREh | Bhabond e tBEaR R M B BN s pppt the

Imm&#llaWQWN(ﬂystﬁhe bhectarn cavecagrecdi®hgctirhc constant
ﬂ@ﬁéé&u$§1uéhPsCPQ§§CEhan 4, in particular less than 3.

In an advantageous exemplary embodiment, the
electrically conductive structure is essentially
arranged vertically below a bonding region of the upper
metal layer. The bonding region, which essentially
denotes that region of the upper metal layer in which
the electrical connections, in particular the contact
wires, for producing the electrical contact with the
contact tracks of the housing are arranged, can be
realized in diverse ways. Directly arranging the
electrically conductive structure below the said
bonding region enables an optimized mechanical
stability. It is particularly preferred if the
dimensions of the electrically conductive structure in
a plane parallel to the upper metal layer has at least
the dimensions of the bonding region. Irrespective of

where a bonding or an action of mechanical force acts
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30 wires, for producing the electrical contact with
the contact tracks of the housing are arranged, can
realized in diverse ways. Directly arranging the
ekgg&rbcabbxocwaductlve structure bel ow t he said
ing region enabl es an optlni zed nechanica

Sggmthe bo%% ?ﬁepg{tICU|a£+¥y@f¥ rreﬁsuia%bgn lﬂyer or

dimensions o eé??lca conductive struct
atpeanenpdral | etlaar tdrel wppeemperant| agen hasheatefaest be

mﬁ?o%%@é' ePSmOhebRgnROAY! HQmé%%' 88 gkLkespeGLhve of

ere bondi ng or an action of "nmechanical force acts
2002 P 09340 WO - 5 on the bonding region, the first

lm§U|&Lé0npb§%QEuQ%rl@he @@béﬁ@a@é@ﬁ&roﬂkﬁ CaRpangldl the
rotected from nechani cal danmge

2 therefgﬁ 8 % £,
deSEFRELFBALYS |FO dughivecul 8FFYCRBYENt ajBousth 1rst
athangettbe lelyect rinalductcoaducty vehstr wetteureléattheally

fir§ uc£n§%|ag£99 £ ¥8r 1Q SUED- 8 YY) ha%l%?ﬁ w1th the
el ectri cal conductrve structure I's essen
fhgshzwnthlt helanesi zant al tlpeanésr@fc tn@a‘ulrasttlon layer.

'ﬁéHlsé&hQHth?Yertheloe@@@§P&§P L)Y cohBgcel 68! rdalddhre s

conductive structure is fornme first
i hetlgli 6R aferd Lirgts detsud akdpn rJrzi’tYerpalrrt i HCh eyi g that

Ofaakb@amon:béaahal oFurchac e rafz drite 1f lst&tfade’bSLB@ttk% first
are forned by surface regio E
LB Sy R A T o FOERRE: e Syelate cragigns; pf the
161ebecnca¢aylyxnﬁmmmﬁv@es$mummmm£ i 3nf arlnted wiaksk, the
maxLpel; g &?t 'éb&{lf o 1 ISt s@ ylaglan '9§’er folrkl®  with
vertica | ONn rst 1 nsu atlon Iayer 8
eméé@maéalqﬁtmda@t i Ve stfiigettur énpatetessentdwgy yin the

i GéBEhEéh di HEBét@Bén' n '{Pfry@” ' fﬁéu%ff@ﬁ' on)aydhe and
20_mechani cal stability can g@rove again as a

redGFEri6ptKi s %qqﬁjd)é:ttereere FErH Wé%haﬁﬁaé’ﬁl | ye‘f%%%tlally
snabheleal "Gihdres i r[@glmn ohet heeftiirestl | Asukation) . The

elow t ondln | on which.is not s port ed

S B Re T R e o RRATRY Yoot vamepfen Fat Ths BePRE 188
of this since there is no mechanlcally less stable or
“softer” region of the first insulation layer below the
bonding region which is not supported by the

electrically conductive structure.

A further advantageous embodiment is characterized in
that the electrically conductive structure is connected
to a supply voltage potential by means of via
connections by means of a metal strip, in particular
contact metal strip, formed in a further metallization
plane and is connected to earth potential by means of
via connections by means of a further metal strip
formed in a metallization plane. It may be provided
that both contact strips are formed in a second
insulation layer which 1is produced from a material
having a high mechanical stability in comparison with
the mechanical stability of the material of the first
insulation layer. The elastic modulus of the material

of the second insulation layer preferably has a value
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A further advantageous enbodi nent is characterized in
that the electrically conductive structure is
connected to a supply voltage potential by means of

Vbao2CeNpeehhoRs by means of @ netal strip, in
particular 30 contact netal strip, formed in a further

WSEa'E%Q@éﬁ"khéﬂaﬁg %qga %é%gﬂ?thﬁ b%r%? hmarfa value

pot ential by neans of connections
foft HeFeaeeal Bhan p 24 oohs@piars ca et a|arn|dzaa| o]hap‘lilaﬁes of

|@r@@ﬁe?etﬁ%%N“ﬁedHo&@@érboﬁﬁ %Qﬁﬁagisétbbp%fHV%ded that
in a second 35 insul ation Iayer wWhi

P BTRRCT Pt RaCe FaE SRR ST Tetiiead in the
ssabcbhdt yinsutampani samyrt.h Thes nE@Baan@|51$1babldri t Ythe

OhabLI9. 500 Angl BB R AL On L ALE TS e "an
| hhﬂl aSBomlaayér aprehgeabhy lods tdhevalarg a2O0 2R J93Hrips.
Ofa;0f EALEL LARN ol O 08P als,ww%@a LY the

a vaT greater than 20 gi gapasScal s
h%%%lﬁ*éESC@%lYngéa%@%C%\éﬁm LSS | tit ey aleo-hecally

p&@NtQ@ﬂ tbahecpaly t@nev@rter@@epeftehhﬁa@@ntmin SHr i fscond
second insulation layer. This is

is he 5

el o (L AT g RonGBAR ofO% et el BREPELAL y Naving high

Crmacﬂmamict&l ststutilrie yangch 1dnee s aadiiat edaar rngeieitation
hghgont %% Q%}al str S. Form n ast one

A e?%%?flcgﬁﬁy action of
d@ﬁ@@@le@lSﬁDJGEureutOpbeteteéarlcaithdObondlng region

t t e te S eco
oL PR I R L 7 e
%nqCZamawn be

%%nF%hlF%@adﬁ%Wﬂf%ﬁﬂ%%ﬁﬁ%faﬂéﬁﬁﬁbnﬁl

of o t1fed €4 €CtONE S SRAPONEAT 2 tiDERT LAPEr act i on of
mechani cal force, in particular on the bonding region

15 of the upper netal |ayer. An oxide |layer or a |ayer
nﬁde o RSG{fdwoxoky | iazataaqtgei@es@)s dief ecirt i eclretdiecally
fo h ad i tio

partlcu ar% chggﬁ?gaeg% Qf 5% % ?l%éFVeen ¢he upper
depicRit t ﬂwegcra@@hifrfge | gy@mrscablyredobelpw@ewet te mypperre .

mpial layese anching el@gtddodldy canductivg strugtdire. o
insulated both from the upper metal layer and from the
electrically conductive structure. The screening layer
may advantageously be formed as a metal layer which is
preferably connected to earth potential. What can be
achieved as a result of this 1is that the signals
applied to the upper metal layer cannot couple into the
underlying electrically conductive structure and the
signals applied to the electrically conductive
structure or to the passive component cannot couple

into the upper metal layer.

It is advantageous to form the screening layer in a
third insulation layer, the third insulation layer
being arranged between the upper metal layer and the
first insulation layer. Forming the third insulation
layer preferably as an oxide layer makes it possible to

obtain a further mechanical reinforcement of the first
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The electrically conductive screening |ayer is
i nsul ated both fromthe upper netal |ayer and fromthe
el ectrically conductive structure. The screening | ayer

2 ypa aggously be formed as a netal |ayer which
igoagrgfggggpyﬁgonnected to ggrth potential. What can

bensRhLeued1ag.a Teasul o of Ll syl 5 Lhat Lhe oi anals.
apBrEac T8t REYSPper et B Tey et chANGE BadplPs iritgned as
t aeconhdenbybnglekecori eal hygcoddettrbesuser.uct ure and
the 30 signals applied to the electrically conductive
structure or to the passive conponent cannot couple

i At Patel At yreedifecayde. fLertrhgvhntspusingd £epm be

t Bet §CheaNi wigeh atHe | Bckeedd i NdykRsUL at | Qv By Leously
tge third insulation |ayer arranged _between the
u

bei .

BEPSHetd TEYer 2at®y hehaf rtg’fgiti fSifat Pon Hhgyefcreening
Fbapengwhheht Hiakcesi na ai]jeQTterc&MGry pﬂﬁf(ﬁfca?jl\ye ?§tﬂjﬂcture
oxj. de .l ayer kes it passible.to, ohtainp a, further
o hat oXERPET Tt aant “heb ke B8t p R0 000 the
-eYectnsahalyon doageict itiee sttrwertivge | aybichay flaces the
f a i gu p S j.d r
pSE BN e 00 Jophe PLfLeRing) Sagly | BT G ErabLy
sfeprafned henelretsdradrivnganapart iive advmfttatoust ysuch
forued tRasychnatway chhat drhat pArea wfed her sateeft Aening
| ayer mhlgh faces the §Ie trically conductive |
SERURE Ur 60 SOIT 9 WnsPt echal A7Fanini Fifle S5 A ar kaver

ofotvbes ellect ocaldur cofiducthié vearsda uetfur ehahiclhedacesally
tgg?&gc ?5ge$£ch ayer. The screening |layer is
y

prefera ormeéd on'the electrically conductive
structure in such a way that, in the case of a plan

view of the SUeeNHNg Rkekaditscontour of dhe-@rfaily
of the screening |layer covers the contour of the area
of OPHBCEE ¥Rt r iSCAUGFULES chhduditiedst rigt uke. 3adP3&itance

patthethas! yaradvant agealts ihdtBeagtectyi®addore. In this
CORUCt ! {8 et Uhe 13, LIRG, 0% e capell AN cicany
conductive structure 1s produced completely as a
capacitance or completely as an inductance. However,
the electrically conductive structure may also comprise
a plurality of partial structures, one partial
structure being arranged as a capacitance and a further
partial structure being arranged as an inductance in

the first insulation layer.

A preferred exemplary embodiment of the electrically
conductive structure is characterized in that at least
one partial structure 1is formed as a capacitance
structure, which extends over at least two
metallization planes, and metal strips arranged
parallel to one another and in a manner electrically
insulated from one another are formed in each
metallization plane. The metal strips of the first
metallization plane are arranged essentially
congruently with respect to the metal strips of the

second metallization plane and are electrically
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20 case, it may be provided that the electrically
conductive structure is produced conpletely as a
capaci tance or conpletely as an inductance. However,

t?@o?'?°5§é&@'%% conductive gtructure may al so
nprise "a plurality of partlal structures, one

p@éﬁﬁé‘{;agﬁheré Ughure, PS‘cﬁgrarB 1da 2% AneAR3G) ta”%g the

art|a ructu e el ng arranged as
|ndabtanbedine0thenf|rst insulation layer. A preferred
exenpl ary enbodi nent of the electrically 30
conductlve structure is characterized in that at | east
ohet béFF?alagYﬁﬂéﬁaﬁeuﬁseﬁﬁﬂﬁédﬁﬁs%?Qﬁﬁ%ﬂﬁankﬁaprOVlded

Sbyuﬁhérchwht%ﬁte&hﬁnﬁ§%§webnétp%@@&blt@Qructure of the
i za an and me rips.arr
p%i%f Erc?£fenecgﬂgPﬁerV8ndSEﬁuﬁ HﬁﬁneﬂselgggWFﬁ%Jliﬁ an

3bndunstuhatedstrootone andt hes arte ffe@rgtedren meactl 1ization

Tetaldi zatigncpl ang, Jhe et al %he first

f
i Zat ' on pl ane”ar e arrange essen?
congruently with respect to the netal strlps of the

S@@@nd@%er_f ahbtzathghepl ARG ard c%rneca@te@ordrre@tle)a Q0% &fins

09340 connected t0 one anot her % Vi a
c%ﬁn@c?PBﬁéCtnhﬂ%? WVertheafearracingnlapiprgr dRger to an

adlvent ageausy emﬁmm‘owgﬁ@ﬂ Fsrpeavi @ederBedyn, in
the fact.that at Iea?b oae par t.i str cture g% t he fact
P RELTT AR Ty *Rordifet FUAT HQ?'f ?Hel: as gn contac

i mlet ascprstfrarcthine andahasd atinl edst o@gion outside the
;%;éx?réei 18%%’16 orP! gpe thré gﬁb‘ggran?e"éarla' 195521 I{RCK 1S the

upper ayer
cHrcYagopsedthed Ebyecrﬁeralr@alby eon,@nr:aevehéleelpn t @y be

3§§§%écﬂ‘suh@‘kh98n|ﬁ:§¥§9 t @ fasete! agi¢h cabbypeppduely Veche
glon f or ned und rneath, in Eartlcular in the third

TF et +oht 1 ByePn %El%%n?BE?c Y6fe is preferably

arranged in the reglon out si de the 15 bondi ng region

%Q% and n the ame_way t.he
%ectrl frggnduc§|%§ﬁ edi oembOdlm%n§ arrénge %ddionic

heepomeat | §cobfdengwitich t@epeovenclphezis arranged on a
substrate in an integrated circuit.

In a method according to the invention for producing an
electronic component, in a first insulation layer, an
electrically conductive structure is formed as at least
one passive electronic component and as a mechanical
stabilization structure for supporting the first
insulation layer under the action of mechanical force.
There 1s produced on the first dinsulation layer an
upper metal layer, which is formed as an electrically
conductive bonding pad layer, in particular, on which
actions of mechanical force are exerted in particular
during bonding or during mounting of the electronic

component.

A structure having a dual function for the electronic
component is thus produced in a simple manner

exhibiting a low outlay. As a result, the electronic
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electrically conductive structure. 20 In a preferred
exenpl ary enbodi nent, the electronic conponent
according to the invention is arranged on a substrate

I fip@h bn@ggg@tﬁg circuit. Infa_wethod according to the
i nvention for producing an 5 el ectroni c conponent,

I 86 héﬁE E?ﬁmﬁglfgéll %{ 19” elggtrlggbh% manner and
conductive structure 1's fornmed as ast ne

paestvef éeeeiveohve conmponent and as a mechanica
stabilization structure for supporting the first

insul ation_ | ayer under the action of nechanical force.

30 THER e F4VH RIIRRES orPXFRPFIF%t FTPRUMLRG D | e ahirst
uppetlaeiah llayerr, wBi cfoimed orred as amtelracilri ﬁélthg a

conductive bondi yer, articul ar

d%%? %%éﬁfchSHQEgggloﬁbr r%h%ie?te&ll?ﬂ£5%94¥% rhess

dumnamg 3bondli regpreri dduaibrige mnmptomgmefltt hef ekbet mosdttanical

3 n A hav fqr
tggfg ?fohﬁg Eﬂéfé%%ng %dﬁy%éﬁfﬁﬁ%riyggiégfg 9 the

n%@ﬁ%r Oéxhﬁbphln@eéhﬁﬁwﬂééﬂwayunﬁia@lﬁesmﬂd tﬁﬁiatlvely

eseed 10N E 2002 Pi P340, M0, - Sscomponent ah betion of

reallze in € ace-savi ng manner and

cost™ %@*%%{ %¥€ *In an advant ageous exenpl ary

enbodi nent, the first 5 insulation | ayer is forned

f om a, naterla having. a di rlc const nt of_. | ess

than 4°in Baf % el ¥3F9Vessa A % Scon der§%13‘ the

i¢¢ﬂ@Wenemllpf thednEChaalcatruﬂunndltWebam t ber éimnding

Q% 5%68th%'1déﬁﬁf”$¥téf Fgﬁerc§%ﬁ S §h .result of

ani ca unst e and re Ively ‘'sensi tive
n%h%rm%m%tvm@hOFeEb@cbOﬂélﬂEeoécﬁh@nedﬁ¢hﬁ§ﬂ¥ﬂﬂQﬁmponent

f@a@@lcuaﬁy pakt i exld ardayy 136V apt aggouS & ObBQElE‘hE}here ion,
Lectrlcall Gcon UC%IVG structure _bel ow a bondi hg é;

YN SFENRDGFder fREteP IT/& &fheer and F@é/m%e%@ to
t&mmagnnﬁmdmﬂewtIMthmmdlng of the electronic
conmponent particularly in the region below the
bondi ng regi on,
Further advantageous refinements of the invention are

specified in the subclaims.

An exemplary embodiment 1is explained in more detail

below with reference to the diagrammatic drawings, in

which:

Figure 1 shows a sectional illustration of an
electronic component according to the
invention;

Figure 2 shows a perspective illustration of a first
exemplary embodiment of an electrically
conductive structure of the electronic

component according to the invention;

Figure 3 shows a plan view of a second exemplary

embodiment of an electrically conductive
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| arge nmechanical forces take effect and may lead to
damage and destruction. 20 Further advantageous
refinements of the invention are specified in the

S ai enpl ary enbodrnent is explained in
ng?gbdg?g?F@62@ébelom1mﬁth rgperence to the

dlagrannat!ﬁtghg%h?gs, b& thph':%hé%ékgﬁﬁé'3h8¥ﬁpgnent
sectional ilPlGstration Of an =~ el ectToni ¢ conponen
accordi ng t ecthedihgvént itba; 1Rivgotéo2;shows a
perspective illustration of a first exenplary

enbodi nent of an electrically conductive structure of
t heJeF8ctr ofiPEWS3% RAPIRHM IR cotdPAGrEbiPReof a detail

i nvention; Firgurehd shewsradghay \daw it asesontkture in
exenpl ary enbodhnent of, Bn electrbcally conducti ve
2002 P 09348°Gprdange ¥LFcEaPETEf Srhe el ectronic

conmponent according to the invention; 5 10 Figure 4
SFRMBtﬁépeqﬁ éé\ﬁaﬂdéﬂ€¥d§¥l an Oguﬁcg§8§5%1 frfgéﬁﬁfcal
electri cal condhqtlve structure I'n "accordance wt
FeyemenBs anet heotiidadewlthdéhei saheorefamenicenalyinpols.
identical elenents are provided with the sane
reference synbols. An el ectronic conponent EB (Figure
15haR1BCEFPREC | FRWPRARTVN 1Ty er(PEIWHA ch)i shRSrned first
f iABudaBBbAr i Bdyehadi NOwi LOWidi ekeeheHC TSt aNtmdterial
tFe exenplar¥ e”QOdi”EEt~ An electrjcally conductlvel
sCPUEPEre®2 1871591 Rtegrat8d FAMEhPR i t8t FRSul FTBALarY
| eyerdimeiihe rel eelectaltyltpnductduce ister ustuuetdres 2 is
;?gg§gﬁ§§ﬁ§taﬁﬁpa%hﬁénc%i%%%“cﬁﬁﬁﬁué&ﬁéﬁS‘%ﬁ?%f“cf?d The
electrically conductive structure 2 1is formed as a
capacitance structure and is constructed from the metal
strips M1l to M33. The metal strips M1l to M33 extend
in the 2z direction parallel to one another, the metal
strips M1l to M13, the metal strips M21 to M23 and the
metal strips M3l to M33 in each case being formed in a
metallization plane. The metal strips M11, M21 and M31
are arranged congruently with respect to one another
and are electrically connected to one another by means
of via connections v. This also applies analogously to
the metal strips M12, M22 and M32 and also M13, M23 and
M33. The metal strips M11, M21 and M31 and also M13,
M23 and M33 are connected to a supply voltage potential
~ DC or AC voltage. The metal strips M12, M22 and M32
are connected to earth potential. The capacitance
structure 1is arranged in the first insulation layer 1
in such a way that the metal strips M11, M12 and M13
terminate in a planar manner with the lower horizontal
surface of the first insulation layer 1. Equally, the
metal strips M31, M32 and M33 are embedded in the first
insulation layer 1 with their surfaces in such a way
that they form a planar surface with the upper
horizontal plane of the first insulation layer 1 in the

x—z plane and essentially have the same height level. A
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strips M1 to M33. The netal strips M1 to MB3 extend
inthe z direction parallel to one another, the netal
20 strips M| to ML3, the nmetal strips M1 to M23 and
tb@oz"@t@b3§brWBS M31 to M33,in_each case being forned
in nmetal i zati on plane. The netal strips MI, M1

a@GrWﬁér amféﬁé@@ dJESQQYUEBt'V MA% 8B§EEGCI to ?%e?ner

anot her are electrical Iy connec 0] one ano
bydieandngs tdie vEaresnrgutdlarisian Tayerallsoangpliisesformed

a@@bﬁg@usfhaftéplai hﬁav%el Sthi M@%haN@%aqndst!\ﬁ%l "%, in
al so ML3, M33. "Th al strips M1,

M3 e nme
MEEMRAGLEPE0 ME? Nﬁéeanﬁﬁﬂﬁ?Q%Q§%onﬁ%@?éélﬁﬁ aOf the
smppbylumlkﬂgetm@ten&sw insDG0TorACL ¥OkEage. Jbﬁponents,
taI Stri N? and MB2 3Q are cqnne ted to 1
earfheﬁgpgﬁtlaranﬁﬁf ApHci TERCcEOTLEAudfurd s 1nsulation
atagagedbi.n Thies flagéri dAbuliat | Dorheyeonla igukschatee (not
“@XlEQ?EaEQS metal strips MI, M2 and M3 term nate
in a planar manner with the | ower horizontal surface
of the first insulation layer 1. Equally, the 35 netal

STﬁép%tN%%tuN%zZﬁn@o@ﬁgda%% %ﬂbéggggthnEge'@ﬂﬁgfure may

ulahlon layer 1 with their surfaces in such a way
gFO 8y oFWCa 15 Sha¥resef f 4R ES wibhafrd tdpperto the form
hmuzsnratepl aire afhd hexfenpStariynsehBbbemehayerad |fhrther

D8aragBLE0R FRLaERIILLEL LV BBHS A E A LA e

'ﬂ§Hh@§'°nah@yerbﬁanlca staEPFﬁ?r££8g]a %%terlf“te >grated

havi ng a yin conparlson
t%@?%éh@ﬁ?cal 1&EEDI IJQLyrr@rl t hefs fatléd-&tage t Helrcuits,

fvest Bmsukatian layer, 1 CD@@Qn@@@S’wﬂf&heéﬁgp%%own in
transi stors, aﬁi forne hi s |nsulat|on

Ia .
TRFSPEGht Yap ROLRGE S3Sosit Sy Rt 5 Yo 107 The
| tapstivbedy. stOutherst 2uctay eaPsd opsedeasided as a grid

c e rucgture e fornmed in divers
vv%gggef%{ilgttgzld|otsl'|I o%%t ogt hﬁ@%,o Saclr%ﬁtl Ust ratedi %Hﬁlcondeucmr
exenpPRaeYt enbodi nent. As further configuration

possibilities, mention may be made of the

There is formed on this structure 2 an electrically
conductive screening layer 3 as a metal layer which is
arranged in a third insulation layer 4a. The screening
layer 3, formed as a plate, 1s arranged in the third
insulation layer 4a in such a way that the structure 2
is arranged completely below the screening layer 3. The
third insulation layer 4a is embodied as an oxide layer
in the exemplary embodiment. An upper metal layer 5 is
formed as a bonding pad layer on the third insulation
layer 4a. The bonding pad layer 5 is connected to an
electrically conductive region 7 by means of a contact
hole 6 formed in the third insulation layer 4a. Both
the contact hole 6 and the electrically conductive
region 7 are arranged outside a bonding region BB of
the bonding pad layer 5. In order to obtain an optimum
mechanical reinforcement or stabilization of the first

insulation layer 1 with regard to the actions of force
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structures in Aparicio, R and Hajimri, A : Capacity
15 Limts and Matching Properties of Integrated
Capacitors; | EEE Journal of Solid-State Circuits,

Vi 3 03102002, pp. 3845393, which are shomn in
ngg%e%tpgg |IWustrat|on the?e in Figures 5 to 10. The

t t & 2. be,realized as, a
SBREE, hEPaR. AL IEL" LonA Y ABelire R Tl ok Cene
c@hp@hénnlCTNQW®qm§mem&dlOnarmewsim@thhe Ztamucture 2
e!LECters!s(‘é’Hﬂ1yall%9n9995h§8d305é5f5hnglhléegykl?é]%%}r?z?l 3 ®mLA Bs.

X arra Inath ayer
eThkéO%%%%‘émrrf@PlcPray@r 31sf opiedugeda prat eempgal, for

aékamgeé by e ddided o r@t&}@im@n bayehe4a dye SUCh formed
that t he structure arranged conpl etely bel ow

% PGy &2 l%ﬂ%r Fﬁlrﬂngzgﬁlégpoﬁh?aﬁgﬁ dgg and

|slerrfodell édaymaam oxindie 9 ayehe3Q dyet hEOe)i%l’Tpf@fryed as a

e i e er_ tal, .layer r

bg%g?ng %fla&er on ﬁ?sﬁﬁuW% il 3&%&“%% %Egﬁgﬁ 4hn  the

Theehphaigepaddimger.5 is connected to an

el ectrically conductive region 7 by neans of a contact

hole 6 formed in the third insulation | ayer 4a. Both

3EhehECEBRPARE HAEIYET6 hnks t Aenereked| ¢al laprddndueteveial,

rﬁ@l gihagt ane aigartgﬁéislqmem @9 apb@ogh*agtar e@o%ﬁ%tgofof a
t he 0 I N a r (0] aln a (0] I Mum

LR SO R R B L LI A
i ssulat uoa Bayefei wotipliegaraf t 8 tdignadt ihssoft f atceche

2002,2. 09949 YA 2. Lbgly REeyLqdvEiag bondi ng andor

duri ng noun nrc cgnponent EB in a
housi ng, the structure 2 is essentially arranged

beOVMcI hgck}eegme &.q)f,@fl BB. IST%M' NG 1 egLon . BRIS vy
pro duced { r enoval exanp y exposure or

e%r&ha%@me% tihd Uskyert ero f%%%%e én -t Her porwiary pad also

| oy efmale a@aa/ Cﬂox@rflrtd"let}@é(dl a@eaeelcaupl denldayeive8 Aahon
e S a

9 h 0
(Pribt oF SahereFObL BoR &R AB FBger) 1R ERD C e B P E TP
didbdioeMd3 are also arranged.

Figure 2 shows a perspective illustration of the
capacitance structure 2, the metal strips M11l, M21 and
M31, the metal strips M12, M22 and M32 and also the
metal strips M13, M23 and M33 being contact-connected
by means of only one via connection V in each case,
viewed in the y direction. The electrical connection of
the metal strips M12, M22 and M32 to earth potential
and the electrical connection of the metal strips M11,
M21, M31, M13, M23 and M33 to supply voltage potential
are effected by means of via connections (not
illustrated) and metal strips KM (not illustrated). At
least the metal strips KM may both be formed in a
second insulation layer (not illustrated) which has a
higher mechanical stability than the first insulation
layer 1 (Figure 1). The second insulation layer may be
identical to the third insulation layer 4 illustrated

in Figure 1. The material of the second insulation
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10 The screening layer 3 is connected to earth
potential, so that it is possible to prevent a
coupling of a signal present at the bonding pad | ayer

5, h Q% 0pt tpycture 2 or_a;goupling of a signa
p%%gén¥ 253?§ WalS structure % into the bondlng pad

LS AL 18 SLSRRLNOLAYS e LBl (e che
pravésiah ody @m@oflb@tnadmsmkﬂti@mnﬂagemhel The second
el et Tacably m@pcwaﬁ/e 80 PPododal kddbxample. as

metal 1 zation plane | netal strips
MBRLEE e 1alVes éﬁ?aﬁ@e@ R yer emadghsvis ﬁnpéﬁ§bé%¥¢kQ?trlC

i hbwstens i on m‘ayt f@ls&a@@%han%@s@t rieduiren2y bhe of the
metal stri metal strj

S
VT e S it Hha L PR ot iRt PPRSTRLS Tkt Lon
ahalydB3 [ei nigs cenbactpaonineet edo [y rmeatise otoatkytometal
v negt i on ip h .\ e [n the vy
d%?%%??oﬁﬁ #ﬁete?e ?ggafggggﬁg% #oﬁgg?k %he nmet a
strips M2, M22 and MB2 to earth potential 30 and the

e#fg&fécaé cwmsg&geeef thegmahal Skl PSMdwed 'V%Jn the
MB1l, ML3, M23 and M33 to supply vol t age potentla are

SIeGREREC Y FRARStHPNVI 8EcanFEditing¥s P lary embodiment

i b ustihat edlecand Rt siddcpﬁcﬂ&Md nogt+hitgteat ed) of an
At. least.the netal stri g both be forned.in

35 SREEH ¢ nGATRAGTY a9 FO( 69%IF?BF?ﬁieﬂ?VﬁﬂF&ﬂnhaghe
aelécghieca heg hamirchictsitwebi kittrycthae the ifd r Sormed as an

| F : d_j '
| Sheranty I chdd | O Sotls | sReeleE ser B aLae"
4spirabt metted thaFkgifid 1havhagne eriesit agiguliee séeond 1s

| psthay i o 2092n l@9§éQaY@Eza%§onl%M%heha@H%|Mé¥§¥ track

nmechani cal, stability than the material of the first
i el &S oﬁn|t§9ératfd The sté't%néflrlsﬁsuFLﬁFPéﬁtll%}erl%?r 1,
beh peioduced hot exanplsarasean OXi dEhiayeFlguras ®. The

Ia [ de of ,.an ESG digle LiCe ver, |
Xg %99 SEEECRAE on y%éne 6Fﬂ?he%egbn agPl§F¥i6¥3tal
P@Waskfth@d MﬂYthelsecohd i Asumati onn a plurality of

metallization planes, in which case, as also in the
exemplary embodiment of the capacitance structure in
accordance with Figures 1 and 2, an essential point of
the invention is to be seen, here as well, inter alia
in the fact that the entire metal track MB4 extends in
the first insulation layer 1. At its inner end of the
spiral, the metal track MB4 1is contact-connected by
means of via connections V to a contact metal strip KM
connected to a supply voltage potential. The contact
metal strip KM is produced in a higher metallization
plane (viewed 1in the vy direction corresponding to
Figures 1, 2 and 4) than the metallization plane in
which the metal track MB4 is formed, and is formed in
the second insulation layer. In this case, a
metallization plane arranged higher is to be understood
as a metallization plane which 1is such that it 1is
further away, viewed 1in the same direction, from a

substrate of an integrated circuit - on which the
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layer. It is also possible to formthe contact netal
strips KMin the first insulation layer 1. 10 Figure 3
illustrates a plan view (viewed in the negative y
dbgest bopd30h Rofurther exenphary enbodi nent of an
electrically conductive structure 2 of an electronic

?ﬂ@@@f@ﬁf?cggﬁl ?Qnﬁp é@eabEXQBEhgn h@he nventlo is
e t

rrcally co uctive structure orrre as
i AEtREARE e ~st FluRR utd s m%W%lé&@hb@@r?l@m@odlmleCA the

spi&atr ik al vt eagkuMB4 vhawig & yrect angyl apef %mnﬂ $f the
formed.in a S|Q%{e netalllz9t|on pl ane. The net al

t FRRRCIMBACT s ST S da N ?ﬁeQﬂqsﬂnpﬁgﬁﬁﬁFFoﬁW%ﬂﬁﬁure
lis whooheds nDb ithilst r@i@@blmryhlémk?m@ns Tthgao,ZO the
[ yctur in the fo n1of the. s

QQ&%%B%%S‘E allé)(r)l bl ¥S8 JE3Y Jpql%ﬂ % g? r{%e third
nemamlaza@mohapeanés,lihUﬂhrahedase Faguaksd.in the
exenpl ary enbodi nent of the capacitance structure in
accordance with Figures 1 and 2, an essential point of
2BNe heUEAVeMEcoMd 1 BE $8en StHgiad asebwel | LrRpAkeB4 is

ali@ewi@etéﬁeéﬁﬁicémﬁy EBﬁn@BEbHetge%%&t%ri@&éﬂ%ﬁal by a
i

extends in sul ati on ts inner
hEE of SERECC Bty RO el A A (9He K RBa®: SurtheT |Contact
cmatabt staripecked @yt meabssotaved) cormeint | e08tMek0 ngetal

t tr connected to a supply. .
F’tt%e %@t g}{'ﬁ kgel‘g)Tt}?"le\z/lrrg’on %&gt ms?ca s?frl 15 kM s utation
pl@ﬂ@teb ﬁlQUhegﬂér<n®t@hd|$@¢®@® lpsahet@vnewe@emnor a

tﬂfgﬂeﬁ'f€9éw88 QOr 'GRPOREL NE; $O Hg%%%%l%n fﬂghfg ion

han the nmetallization plane In |ch he neta trac
Ma%y% toabels RPYSiklYophe8eRh- 35 the second
insulation layer. In this case, a netalllzatlon pl ane

ranged higher.is to be understood a ,
R Rt IR e T s LS G has T £hes elaRiHGally
avayduwt ewedsicmuthersarfe threbei planf ramva (BuysteaBe is

Vé)f a%fj:%tn%ﬁ%rrﬁ{ r on§%£g%liﬁ%%nen{} V\ghglgcgh%rﬁtg%?jopt ﬁgﬁéo

i ver ) oretal hBreralgéd acrhadanke wathl IFiigatieor maamalso
i He WAkER tffhare, for example. Equally, the capacitance
structure in accordance with Figure 2, in the case of a
plan view 1in the negative y direction, may have a
rectangular or square contour, for example. In a
particularly advantageous manner, the geometrical area
configuration, 1in particular the contour and thus the
dimensions of the electrically conductive structure,
are chosen in such a way that the area of the bonding
region BB of the first metal layer 5, when projected
onto the contour area of the electrically conductive
structure, is completely contained in the said contour

area of the electrically conductive structure.

Figure 4 shows a perspective sectional illustration of
the region I depicted in Figure 3. In Figure 4, an
electrically conductive structure 2 formed as an
inductance structure is integrated in the first

insulation layer 1 and is formed in four metallization
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el ectrically conductive structure 2 in the formof the
capaci tance structure and/or the inductance structure
5is formed. In this exenplary enbodi nent, too, the

Se60 dplgggh@twgn | ayer may be identical to the third
insulation layer 4a illustrated in Figure 1. The out er

fﬁ;gﬂgse”%n%f dfe I?y glta'irmt%jaé:tl{a%lt%o

i each
ew seé electr i ca connecte o ear Pentlalrb

acepa conmed i én (o mlertaétlﬂataédpnartdl@néwtiw@nch metal
cephagt nEtal stebp KM (ROt 'ééﬁ%ﬁé@uéﬁanec 8iS o one

further netal strip KM may be arranged In the flrst
i ABAFAEFoAD FaF8r CESERyurEans if tHe sgyirrtions V. The

msal abhascktayek 8kyablkd firgher a(s\/lxﬁé/ﬁdldam th€llars or as
|t v i nsul ation that 1s

PR LehisH ol SRt b vt SR & 250 G giRGak ohracks

oMBthexEIMBﬁr|caichcconducﬂ?thstB@ehaﬂdaa|Muéfmmch1cal
PLABCKEENALEL OUI? %h?h)ol'oitlgézo fiegadary, JJporance f Ay,

e I nvention splra netal SA o
a@ééhdalm,fer%ﬂnqq glurséaglcmy Bpsbdtive nmddisgqaaien)fofrom

exadpl i ERRld Vg, t hgagapaci tf@%h%d SxIJ{‘H}Qt lér €1bBger. cross
accordance with Flgure 2, 1n the case of plan vi ew

i ASFh&CReght Ve Py adiedectNen, ww?/ ﬁé\/elacgsaﬁéeaar@m%@nce

o«psguaﬁeecqpt@u&eCEangxaﬂpbﬁ drie @ anamidrcul @hky second
advan%ﬁ?eous nanner {he geo

R e AP ast on TavAT - T ot Pt 833l ang ¢ e e the
dtnehscongﬁablth@tei@c¥M|ca*lyrcengadtlmenstbecﬁ@mmed on

ar gCchasen 'Dngyflﬁtﬁ?e@ana%qr thna@agq et:faﬁybogﬁij&gmg

30 region BB o irst ‘metal |ayer
prefeet ed Layirs t he téont Yurcaogdliol t he éll@@trrel chl mpy be

copduggbye apPhiUctnie, hs Ul Bt ekyesontai pedud the the
salgecontour area of the electrlcally conduc ive

stRAethRrRCC 35 LENGEME €4 Shblhs ERCpdrdFectt vENSedistgdalcOlls
| MBUStyat MBd ofs tdibess eficrmdd depi csechi m Fiwgyr etBat!l nthe

Fi 4. an. electricall ond ctlve ructu 2
ég%f%ee reﬁlonnductéhcelg rugtﬁre ISME% rznéhf j§ortace
th@gionstoflﬁéuian¢bml|ayecklMahjanﬁfﬁwnmddlmnf@urplanar

i RhLEZakiiQRe2002, PHR340 MO,1248) with the surface of

the first insulation layer 1. The course of the metal
track MB4 within the first insulation layer 1 1is
illustrated by broken lines and by way of example for
the course of the metal tracks MB1 to MB3. The first
insulation layer 1 directly adjoins the insulation
layer 4b, the insulation layer 4b being formed on the
substrate S.

Provision may also be made for forming the electrically
conductive structure 2 in such a way that it has a
first partial structure corresponding to a capacitance
structure in accordance with the exemplary embodiment
in PFigures 1 or 2 and a second partial structure
corresponding to an inductance structure in accordance
with the exemplary embodiment in Figures 3 or 4. 1In
this case, a mechanical stabilization structure and two

passive electronic components can be realized with the
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pl anes. One of the nmetal tracks MBl1 to MB4 is in each
case forned in the netallization planes, which netal
tracks are electrically contact-connected to one
aggb?eg bBz§achocase by neans of via connections V.

Vi a connectlons may be ?orned as vertica

p eIo t d strand running par IIeI to
EHE8£? ?ggﬁgcks Eh acgount of partial

s@tcattedehr@aar@m(ﬂﬁranqﬂér@@anbesldechh@l@yhenrmx one

metal et FAEkscYBLl to MB4, with increasing distance
(positive y direction) fronrlO the substrate S, nmay be

formed with a |larger cross section (x-y plane) and

WrhE &N ddiarieasiing dbsbanteve (RASIUdNE Y Hiyesld 0Mdalized
from.one another. The second insulation |ayer (not

|FPU§%V§F§8)w%ﬂ?\ﬂﬂ%hl?h%OtCSEFaEﬂCﬁﬁgmt%nqhﬁ)@@ﬁm%lary
aemangdedentay imbﬁmwrnﬂhuy1 15hbheeﬁetstlta$uyat¢@mduct1ve

lgyﬁﬁcgukg %a&l begdkgkﬁégglnﬁqpner ers %ﬁg{ four

accordrn gu e 1 my arranged a ove
A@ebahlbéaéeén imldesr e Mualiley, | ndect anselstiaot ukayers

mé? Egeddﬂgﬁfgcﬂiﬁ PP&@' ?ﬂd%aﬂ%%btgfwﬁéyb§smﬁﬂ)each

formed in such a way that t 20 surface regions
tﬁ%sﬁetaFr?Va%kO%B¢nahd 2heosup¢ ackade egiohs Brmieg the

n@é@éclt@ﬁKeNBQtﬁu@tuQéneﬂn|na@c@f@@ﬁéetﬂ@f?@r §¥Q§M@9 1
e I rs

th |, an with sur.f ace _of
| PaGI S PR Aforhe mrhe LdoaRSe ol PIRGSTAIRl: Adh R MRLe
mfbhrprb@&cingsbnrpsuhatmeﬂana36f1@s|M125 MiLbushaawmed.
by broken lines and by way of exanple for the course
of the netal tracks MBl1 to MB3. The first insulation
| Byemeangi raflct e agilechigonie igmuwatdroh atagedidp, tichethe

| DSPERELOR %%ﬁeﬁjﬂp Q@tﬂgdfQQﬂEdpPQd&gfngS@Q§tn§ﬂé%é%on1c
30 Provision nmay . al so be nade formng t

eF PP EaFt y ltcohducﬂcrsrﬁelkélt?uc?@(r gNe2nH é’lfchtﬁevva‘i}«lltable
thatmatibas ashhipisiy)pardh@l stirdelereneor respoadi Ningle

to,a.capacitance ructure in accordance.w th the,

exe%%?%f%ajeir%odlrr%?r%u%%lY% Fi YUt est4ror XHMEL selfdnd an
pansibht sémutéuee, in particular a dielectric layer made
of a material having a low dielectric constant, to
produce both a passive component and a mechanical
supporting or stabilization structure for the
electronic component EB, in particular for the
insulation layer in which the electrically conductive
structure is formed, against damage under the action of
mechanical force, for example during Dbonding or
mounting of the component in a housing. As a result,
optimum utilization is made of the region under the
bonding pad layer, which region is otherwise

essentially not required in the electronic component

EB, thus resulting 1in a component topology with
minimized dimensions and optimized functional
utilization.

What is essential to the invention, then, 1is that the
electrically conductive structure has a dual function

on the one hand in the form of at least one passive



corresponding to an inductance structure in accordance
wWth the exenplary enbodinent in Figures 3 or 4. In
this case, a mechanical stabilization structure and

t PaSSs| el;gectroni c conppnents can be realized
m??%ztﬁe§%§§% @609340 WO - 1%71 el ectrically conductive
S ., . Th ] ruct.ure y r ed one
oLy SEEbRLe o ReRBEhERL, ShirUGH PR bl TRARE U .
ehechantaply sdevdudigard o3t r aEructunay e r 68k zbectyenic
di¥RbSEeMRYEBARHAG $nNPh rt8ElniaGt 8¢t @ Her BX8MP M Y1ation
enbodi nrents shown. Thus, the electrically conductive
st?¥@fure may also be formed in two or nore than four
netal i zation planes. Equally, the insulation |ayers
10 may be constructed froma plurality of layers in
each case. Provision nay al so be nade for formng the
capaci tance structure in accordance with Figures 1

and 2 only in one netallization plane and, for

exanple, for producing only the netal strips MI, M2
and ML3. 15 By neans of the el ectronic conponent
according to the invention and the nethod for
produci ng the electronic conponent, it is possible,
by means of the suitable formation (shaping) and
arrangenent of a single 20 electrically conductive
structure formed in an insulation layer, in
particular a dielectric |ayer made of a materi al
having a | ow dielectric constant, to produce both a
passi ve conponent and a nechani cal supporting or
stabilization structure for the 25 electronic
conmponent EB, in particular for the insulation |ayer
in which the electrically conductive structure is
fornmed, against damage under the action of nechanica
force, for exanple during bonding or nounting of the
conmponent in a housing. As a result, 30 optinmum
utilization is made of the region under the bonding
pad | ayer, which region is otherw se
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essentially not required in the el ectronic conponent
EB, thus resulting in a conponent topology with

m ni m zed di mensi ons and optim zed functional 35
uphhl Zﬁtbg§4oVW6t is essentigh to the invention, then,
ist at t ectrically conductive structure has a
dual function on the one hand in the formof at |east
one passive 2002 P 09340 WO - 17 el ectronic conponent
aRdtentt péadmhAer hand as a mechanical stabilization
structure for the electronic conponent EB and in
particular for the first insulation |ayer. 2002 P
09340 WPCtiI8nipafeRPORPRENBAY1INEI ectroni c conmponent
havinga $irsa fhegtatnsdl abiyer liayer (1), an upper

netal |ayer [ rei Iar an el ectri cal
conduc??veuﬁgﬁglnﬁmb §%¥ T whileh’i's nfoﬁﬁﬁay 4 an
felsttrmsalaylouomayetléd) bqndhngznpad edhwemallyhlch is

CEB?@&&'XE §BEU%EHE€ ﬁ%ulﬁ?%?ﬁ hSyve e anl ghéted I nto

I rst insulation layer
stablIﬁ@e@l?ﬁ§rﬂﬁ§&ﬂatﬁ@@dwaﬁéwe(EﬁHMﬂﬂyre tﬁéfaCWWxﬁh is

OEnH§§P§Bé83| frarce, thd pq&&@%ula{nggiéagonthqag%&dln91
per metal layer (5) and/o m)untln(gLai
s gnder

th
t%@CE?@éF?éth56éﬁ&oﬁéﬁﬁ (B , l%ﬁﬂl?gloaslﬁdﬁﬁed
paﬁél%ﬁﬁﬂxﬁﬁtb@rHMédHHﬁﬂﬂmﬂntfcheE|Qﬂir@@kﬁlégﬁﬁQnaﬂ&rlng

a ng,.to C characteri in the f,irst
68 BT e (e uBPRraGE AT ola st "y ARGy OE the
hmvunglagdlefecthec ebastaobiof ¢tessondan 4(EBjp and is

Papthet! 85 LesasLhon 31cdc.Bheet Lonbencagponent

according to alm aracterized in that 25
the upper netal layer (1) has a bonding regi on (BB)

apd theceteshikcabhyorOAdUsEE¥RAShEUELUERAER) 11,S
characterized in that

the first insulation layer (1) is formed from a
material having a dielectric constant of less than 4,

in particular less than 3.

3. Electronic component according to Claim 1 or 2,
characterized in that

the upper metal layer (1) has a bonding region (BB) and
the electrically conductive structure (2) is
essentially arranged vertically Dbelow this bonding
region (BB).

4. Electronic component according to Claim 3,
characterized in that

in that the dimensions of the electrically conductive
structure (2) in a plane parallel to the upper metal
layer (5) are at least identical in magnitude to the

bonding region (BB).

5. Electronic component according to one of the
preceding claims,

characterized in that
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essentially arranged vertically bel ow this bonding
region (BB). 30 4. Electronic conmponent according to
Caim3, characterized in that in that the di nensions

FobgePebg?gblﬁ@IIy conductiyg _structure (2) in a

ane parallel to the upper et al | ayer (5) are at

(E% L QRGN RIS UACE Oyl he o32,800dknd Feg on 4

ectroni onent according to one of
pEeeclrhgadildi men e t'e? i BEPL K M@éfcaz@op@@gtswol and

Wosrth9 gl ectri calelsqbe@m%qty ve BT UGkdHs (2bfl S via
electrically connected to sup ga% voltage potential and
y

eGPTRSHOL AP dIV) rdkhett FUEl S CRBAASCof tRigps (KM), in
cpapectlL0as ctYhtand fmkealrisealipeontact strips (KM, in

5 particular contact netal strips. 6. Electronic
conponent according to one of the preceding clains,
charactéectzednin t hatmpt@eat | eastoroiiecel ectriaad | yof the

cgpgggahxgr Fgﬁglng | ayer (3) is formed between and

a mann ectfically insulated fromthe upper
neharafhgsetzeg) 1an8heke el ectrically conductive

S&E uqeuarsec (Zhe 181 dct EL €811 9Nnidopimonant s@%@h%@g 1&yver
characterized in that, the screening

GV Ly ST BELieea pendoid o8 cEnRBeFode | oY ShtenLly

gfhennaaéd 26r8thkEetr@ppercomaamentlﬁy@ﬁrdxﬂg t&nd the
im6.or characteriz e screening

R ES R A R A A S P R D

the third insulation |ayer (4a) belng arranged

b?t“BeﬁléBF Fhﬁét %@?thhhoﬁché¥ﬁﬁnélioaﬂ§aERe6,25
upper netal [ayer Ef ectroni ¢ conponent
agedrarhgrigcenénot&tai ns 6

the screening layer (3) is a second metal layer and is

connected to earth potential.

8. Electronic component according to Claim 6 or 7,
characterized in that

the screening layer (3) is formed in a third insulation
layer (4a), the third insulation layer (4a) being
arranged between the first insulation layer (1) and the
upper metal layer (5).

9. Electronic component according to one of Claims 6
to 8,

characterized in that

the screening layer (3) is formed as a contiguous plate

or as a grid structure.

10. Electronic component according to one of Claims 6
to 9,

characterized in that

that area of the screening layer (3) which faces the
electrically conductive structure (2) 1is at least
identical in magnitude to that area of the conductive

structure (2) which faces the screening layer (3), and
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to 8, characterized in that 30 the screening | ayer (3)

is formed as a contiguous plate or as a grid

structure. 10. El ectronic conponent according to one

0 ai te~9, 35 charactgrized in that that area
o?ogkebgngéﬁiﬁS | ayer (3) m%?ch faces the
eLgCtééfaﬁlgdcqqguc%i%e gtr%gtuk%an) %S aﬁjhga%kea are
i d8nticaT "7 h nﬁgni?uae to that ar'éa of "the condiétiVe
sprageared( 2pmhicte f azestide, scrbeni sgidayerrga3) ,oandthe
aﬁggegnQ%§4QaWQr’ & éémﬁié@@gﬁdcb0e§QCQh% way, d hates of

en the areas are projected on one another, the said
aFB8 6PNEHEt1¥6r 8EARRGUESYdr) (3) conpl etely covers the
said area of the conductive structure (2). 5 11.

ElL ectrgni c,_conponent accordi ng to one of the
ot ECedERECEEaITE  CREPRERE - ef G ding dio ome of the
ebeeteddabl ylaandycti ve structure (2) is formed as 10

a Ltac stru e and/or as an inductance
sgﬁgcsﬁkégg%gq Eﬁegb%%nic conponent according to Cl aim
1the eHacdctiorilded dondueitive atriiebgtreorié) parst ifdrmed as

regi oy fctihg &l ecteigatliye Conilcd veast rugt ur§n§@étance

is formed as a capacitance structure and has at [ east

t % rHEFRFPiF zati on planes, strips (M|, M2, MZ3)

arranged parallel to one another and insulated from

RS B pRELnOC S IR 1 e B0t el Lzt o

rebpeetttoithd shricpat(M21, M22, M23) arranged

DAl ik, 0% GLhEL P bos ol o5 {19 008} gericaty

sEPhgycCEivEE, pnuctiire NMED; M3, fopBeydamsangedcaprcitance
structure and has at least two metallization planes,
strips (M11, M12, M13) arranged parallel to one another
and insulated from one another being formed in the
first metallization plane, which strips are arranged
congruently with respect to the strips (M21, M22, M23)
arranged parallel to one another and insulated from one
another in the second metallization plane and the
strips (M11, M21; M12, M22; M13, M23) arranged one
above the other in the vertical direction in the two
metallization planes being electrically connected by

via connections (V).

13. Electronic component according to Claim 11 or 12,
characterized in that

at least one partial region of the electrically
conductive structure (2) is formed as an inductance
structure and has at least one metallization plane in

which a spiral metal track is formed.

14. Electronic component according to Claim 8,
characterized in that
the upper metal layer (5) is electrically connected to

an electrically conductive region (7) by means of a
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25 above the other in the vertical direction in the
two netallization planes being electrically connected
by via connections (V). 13. El ectronic conponent
agggﬁdbnggggOChgln1ll or 12,,,30 characterized in that
'east one partlal regi on o% the electrically

Y, f.r ct f n |nduc ance
s??gggéke%éﬁﬁ'qhs at ¥easb oﬁg netéQS&aﬁ on! #%#ﬁf hal,
whheh ed esyfindada Inet atondweckive fegmed. (38 m@ing arranged,
Ek gCeniicuaemongnt  @cceeding e ¢ Hg%s%ﬁs%%st%%P layer

characterized in that the upper neta
elé&trlcally connected to an electrically conductive
region (7) by neans of a 2002 P 09340 WD - 21 contact

the third | ati on | aye t he
eﬁgctrF&SFF§286ﬁgﬁEWb$8ehgzgﬁgo%?}nﬂelﬁg g gnéé in

pahtireukarized tthetsacond or third insul ation Iayer

( : l ect ronic nponent cording.to alm
i5he RatGarer e A coRfacr o alon (et Bhen Ly
t Rendecdhticelregticincal 1y aCQndmaamwednﬂpnﬁzqdnakﬂm offset

a&&@ﬂg%%éﬁgdgoeéawﬁé(%IééﬁrléQlf%thJ%ﬁﬁ%ﬁ% s{fﬁbture

el ectrically conductive structure mnth r espect
é%héns‘or‘@tﬁg LRI (1BB) the ?ﬁ@dlaapéﬁgﬁ@tnal HBe)yeqf the
(5bpei6megbecu59€kc gpnponent accordlng to one of the

15 preceding clains, characterized in that the

electrically conducti ve structure (2) is formed in a
pﬂanarEmanneonmtthcbmpohentzoat&br@um@aces>oﬂnkhe of the

fi syl atiens! ayer (1) and surface regions of the
%Eg%ﬁggﬁgogg Ve structure (2) formpartial regions

oﬁharh@tﬁﬁiﬁidn@altbatfaces of the first insulation
| 84€r electrically conductive structure (2) is formed in

a planar manner with the horizontal surfaces of the
first insulation layer (1) and surface regions of the
first conductive structure (2) form partial regions of
the horizontal surfaces of the first insulation layer
(1).

17. 1Integrated «circuit having a substrate and an
electronic component (EB) according to one or more of
Claims 1 to 16, which electronic component is formed on

the substrate.

18. Method for producing an electronic component in
which

- a first insulation layer is produced,

- an upper metal layer (5), 1n @particular an
electrically conductive bonding pad layer, is produced
on the first insulation layer (1), and

- in the first insulation layer (1), an electrically
conductive structure (2) 1is formed as a passive
electronic component and as a mechanical stabilization
structure in a manner electrically insulated from the

upper metal layer (5).



10

15

20

25

30

35

(1). 17. Integrated circuit having a substrate and an
25 el ectronic conponent (EB) according to one or nore
of Clains 1 to 16, which el ectronic conponent is

f?bUEdP°693hbe pdubstrate. 18aﬁN@thod for producing an
e

ectroni c conponent in ich a first insulation
| ayer is produced, an upper netal |ayer (5), in
particular an electrically conductive bondi ng pad
| &Yer , MpShpHAodgeeddiong theCllpdist 1Basul ation |ayer (1),

aRHadactekRztReihi Ehci nsul ation [ayer (1), an
electrically ,conductive structure (2) is forned as a

p5B&i vElrEfectPoNitetdomponéerand lds d Srechuriedl from a
SmabekhzatmmvlmgTMCHuéerﬁr@cmﬁwﬁﬁtéﬂﬁméf'Q@EEythan 4,

i nsul at netal |ayer (5). 2002 P
09348 ; i@SSNEBEBd 3according to O aim 18,
characterlzed in that the first insulation |ayer (1)

i sof or gedy, ;&Iesgofﬁ Hgtgrlﬁh 9 Fgg a gbelectrlc

constant o rcular”fess than 3.
ZQhaNQ@ﬁgéla@doidlhgato d a|n118 or 19, characterized

| B hat el%ctthc%hqg/t ri cabd yu congluct i ¥‘ér§EEHS§EUf €

)
IS essenilall formed bel ow a bondi ng region of Fﬁ
upPEFITHBLAY [RYEFY( Se ety 3 HeO B RSP BHS OBf Ofheihe upper
ehethli calky @nMIN@eSBEMéhgﬁ@nébel the pépé@trlcally

llel.tot | ayer (5) are ced at
Igég?u?%éﬁ |caru%#¥) Rgéanbd £ %% ﬁif e§Porthe
(Eﬁ@erzmetwﬂthy&mCOBulagdnpmn&uaéd(hala5ak&txnéﬂtical
char t e [ onducti ve
stURareeedy 18 EOR e Bt b SR ety Connect ed to
supply voltage potential and earth potenti al ,

rgﬁpeCMéﬂﬁb&aa@&oﬂ§§H§ to one of Claims 18 to 20,
characterized in that

the electrically conductive structure (2) is
electrically contact-connected to supply voltage
potential and earth potential, respectively, by means
of via connections (V) and contact strips (KM), in
particular contact metal strips.

22. Method according to one of Claims 18 to 21,
characterized in that

between the upper metal layer (5) and the electrically
conductive structure (2), an electrically conductive
screening layer (3) 1is formed in a manner electrically
insulated from the upper metal layer (5) and the
electrically conductive structure (2), in particular in
a third insulation layer (4a) produced on the first

insulation layer (1).

23. Method according to Claim 22,

characterized in that

the electrically conductive screening layer (3) 1is
formed as a plate or as a grid structure and is

connected to earth potential.
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of via connections (V) and contact strips (KM, in
particul ar contact netal strips. 25 22. Method .
according to one of Clains 18 to 21, characterized in

t bgt t upper netal ,hkayer (5) and the
e gg%r?cgﬁﬁwo @gnductlve stru%ture (2), an

electrically conductive screening |layer (3) is forned
in a manner electrically 30 insulated fromthe upper
nétal Mayeed(s¥ycandinpetoeléstimi 2al by 28mnductive

Sthyshufer{22q kp pagticular in a third insulation
produced on the first |nsulat|on | ayer

| ayer (4a _
(?% 35193t ThBR hbY aceRidrhyveo TFEPRRDRY layer (3) is

Ch@fﬁ@ﬁeﬁhzemdﬂ1éhabthﬁdﬂfﬂ&élﬁakEYOQQQdU%Mééi extent
screenin orned as.a plate

st?ucture® 19% %&ﬁﬁéct%% F@g@éFPﬁ%p&Féngﬁﬁﬁsh%ﬁkﬁpﬁi 1
O@Bd@lV‘@x—teri 24. thiet ok @ccical hy tonBuaitiv22 otrZ3;ure

C a r d h I tr|c | ] GO ctlve
Sgggeﬁﬁﬁgk 8 akg?g %&t%ng %fe% ﬁfgﬁb mé@ %?PQuctlve
|$%r%©tm2©nﬂév aseapmékeéﬁﬂy p@V&KéUe@M Uhﬁuﬂn&aﬂ éxtent

n@ﬁ”tﬁ@délé@tibéabP¥'éQH&é&tl@éeQEr%§§§gﬁd by the 3

el ectrically conductive structure e area
extent of the electrically conductive structure (2)
| 35 conpé ehedl yacoved eflgbyot bee apeat1exhents 48 of,the
Mé%% |caII onducﬁlve screening |ayer (3). 25.

acco |ng N5 dhe of Claims 18 to 24,
ch@@aeﬂectzeda&hyth@mddmihﬂaﬂﬂvnumﬂu@ecOhﬁu¢Bii@rmed as

sér uga% L8162hceS TOf PRI @5, 1§n@/8?pa6ég an%ﬁ SR W Fhce

/or “as an i nductance structure
a%%%?@?%@eto Claim?25, characterized in that 20 at
| east one partial region of the electrically

ruct ur 2) is forned as a capacitance
C?gdu%ﬁégﬁb accordfné %o Claim 25, P

characterized in that

at least one partial region of the electrically
conductive structure (2) 1is formed as a capacitance
structure, electrically conductive strips (M11, M12,
M13; M21, M22, M23) formed in each case parallel to one
another and in a manner electrically insulated from one
another being produced in a first and a second
metallization plane, the strips (M11, M12, M13; M21,
M22, M23) of the first and second metallization planes
essentially being arranged congruently and being
electrically connected by means of via connections (V)
and the horizontally adjacent strips (M11, M12, M13;
M21, M22, M23) alternately being connected to a first

and to a second electrical potential, respectively.

27. Method according to Claim 25 or 26,

characterized in that

at least one partial region of the electrically
conductive structure (2) 1is formed as an inductance
structure, a spiral metal track being produced at least

in one metallization plane.



structure, electrically conductive strips (M1, M2,

ML3; M1, M2, MR3) fornmed in each case parallel to

one another and in a manner electrically insul ated
fpoppopep3dsangbher being preguced in a first and a
second netallization plane, the strips (M|, M2,

ML3; M1, M2, MR3) of the first and second
metal | ization planes essentially being arranged
c%%gru%ﬁ?h?daHEO%en?EPdwﬂkﬁﬂ|ﬂa@alﬁyt@gﬁﬁéeﬁedbecnéans in
ofih¥ER caNNeGiHsMsiteY) 89 a%ﬁo{/tﬂﬁeaor'aﬁgnt Al Y electronic
adj acent strips (MI, M2, 3, M1, M2, M23)
a?%@?ﬂ%?%Fy(Bg?néc88ﬁ9é89e80t8n§ O Sreamf tolaims 18 to
s2tond ebemntdi cal thot subsakateespectively. 27. Method
according to Caim?25 or 26, 35 characterized in that

at least one partial region of the electrically
conductive structure (2) is fornmed as an inductance
structure, a spiral nmetal track being produced at

| east in one netallization plane. 2002 P 09340 WO -

24 28. Method for producing an integrated circuit, in
whi ch a substrate is provided and an el ectronic

conmponent (EB) according to one or nore of Clains 18

to 5 27 is fornmed on the substrate.



