,e3el @6, T a Process for producing a conponent having a conduct or

Descr Ppti on The | nvent i on deal <. i n genetal erm win E' 'tﬁ 1|ﬂ|| Wn I B

radi o-frequency circuits, and in particular the S
process for 10 producing conductor structures whi ch are swta e"f

radi o-frequency applications on a substrate, and to a corrﬁmmmmlmmmmnmﬁ
conductor structures suitable for radio-frequency structu own
that the tseprdciae the sem conductor industry ie toward 15 eveigddgher data
transm ssion rates. Frequencies in the gigahertz range |ead to increased
signal attenuation at the feed and em ssion systens. Htherto, primarily
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after they have been psisuiesbis Ebr Gaath-EFrbstoncgy@ipiicattidnBat ed and
sintergd, realize a three-dinensional 20 or multilayer wiring for a

radi o-frequency circuit, have been used for systens of this type. Moreover,
organic nu@iﬁgﬁ.i@.t_lﬁayers whi ch are not hernetic are al so used. However, at

hi gh frequencies, the transm ssi on losses in wiring 25 systens of this type

i ncrease a t ion i e, i nterconne se of
t he high ;ﬂ[ eg\%‘g it %?]IQI S ?761 1% %%gttiegﬁsg’flt htéhel %?eﬁ%o%nﬁ% lg g1esglligll(’i%jy by
means of t#ireRi%e,| and eehmﬂtegylaﬁ fihe dmveeiloar rohptAR Aies aowr°§éﬁieéﬁ>rpr| nting.
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radi at i on.swusmretsheulé;pph dari g of frequiecyHFOMcARded TCC mat eri al s used are
limted with regard to their radio- frequency properties, in parti cuI ar 35

the DK and_tans, val ues nd . con nt radi.o-freguen
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hermetic are also used.

However, at high frequencies, the transmission losses in wiring

25 systems of this type increase on account of the attenuation in the
interconnects. One cause of the high attenuation is the application of
the interconnects, usually by means of thick-film technology, in
particular by means of screen printing. The interconnects produced
using this technology have a considerable inhomogeneity of the

30 interconnect contours. The inhomogeneities of the interconnects act as

antennas, leading to extensive losses through radiation.

Also, the applications for the HTCC and LTCC materials used are

limited with regard to their radio-frequency properties, in particular

35 the DK and tand values, and consequently radio-frequency wirings



15 However, the sintering of the HTCC or LTCC materials to produce the
wiring stack required in previous processes still presents a major problem
Forexanpl e, sintering of an LTCC cerami c requires a tenperature of at

| east 950C. A tenperature of 1500C is required even for the sintering of
HTCC ceram cs. These tenperatures lead to 20 changes in the interconnect
structures, and the choice of interconnect materials is [imted. The
invention is therefore based on the object of providing inproved

i nt er connewplsystt ehthertn WahtHTGl er LTACtlewymss clant drelyr bheliwefirayiency 25

properti eSe o JtM2:00) RCht Igtea86HH %e@hz | Bl BYEE YandULRId 8EAG]1Ye SHRB! £n WaY, by
a process as clained in_claiml conponent as clained in, claim?24.

Advant agemvbﬁ?ﬂngﬁaﬁP}%YaﬂﬂcPeﬁsné VETT DT T He CBub}eltdiftit t er of the
cor r espondireguesitychripaBt ie30 akd dends ngl yhe tihteraoueedtisodnipraratelbshargimocess
for produglpg,a CQ@P&@@%J&% NGB SRAGUECTE OF Al gRORABRL | eyl S suitabl e
for radlofrequenc plications, in which a structured gi'ass | ayer having
at | east dﬁé‘%ﬁf@nﬁ?@ﬁ yerlizecHifEatt - connect i on region is deposited on a

substrate by evaporation coating, and at |east one conductor structure 35

is appli edpwtggh%ﬁ%rgl %ﬁﬁtémasrmetvgeamnﬁ%o,eo Skl oflac\ﬁgng el ectri cal

contact wi't e contact-connection re 3 Accordi ngly, the .process
accor di ng 98 EFREeF nVAFR dirkeanithaitiisy ’ch°p?‘E)‘H’l§€EeJé’ BBh‘bt(?r’rén‘?eE’Hﬁ ng a
conducd or ameadigesent which is suitable for radi o-frequency applications

whi ch conprises - a substrate having at |east one cont act - connection
region, 5 - on at |east one side of the substrate, | ass | ayer of glass
deposi t ed Moye XRSEBF ASVBHPRISAES r’i’g"vevﬁﬁeéht‘?’fﬁ‘é”da’fepllé‘éjs"(g gh"e opening with a via
which is |dlsedmem;agmls tiirtkatilmmédhrohegyc Gpt @Cingceaiens I pegieonss and - at

| east one %0% %wféo%gctvwbﬁm\;agggagalkﬁlbéogt%%(} paftttggm%ar for

radi o-freque app icatlons on s in ectri cal
cont atl wioMeYde ey Sipfeninpsolshe dECC PordGe MBtostaldctvmEsids ERC ar e

sui t abl e fvarifqadicack rzequmwyna@mevraaisl pieabes ts0ile puaskaltst oathjbA

parti cul ar a on canduct and
transmt oi g’?ﬁ% %?%x%‘?%l%ueg%ﬁéggnitoﬁ %Lgﬁr@?ﬁ\gghﬁﬂ QQ&J]Q:%Q )ﬁ| S context,
the term (f(?ﬁ‘ﬁ%‘-f?éﬁfel%f 26 %ésﬁn?fé’rgt %He‘&seréﬁ‘é‘iﬁ'rﬁés]s"'i°ﬁﬁcrf§t reftiyFedn

el ectroni eveanpanemd .sihtedihg €oAtrextcedfmidae PR:spreseriratureenidadntot he term
conpopent &'aﬁgese@ﬁomaﬁ@e%c@n&%@t e SUPSLS akfs Whi N1 £adi01 L SAURNCY
conduct or arrangement of radi of requency conductor system which then as a
unit servewtgsiadscit diiBiteshd for the connection of further conponents.
Simlar conponents with carrier material and radi o- frequency conduct or

systems arg JeRLLALdLY 169 8P kP LEEd P En tReBG RY! Or TLEANAREY mHBSLd at es.

interconnect systems, in particular in terms of the radio-frequency

25 properties. This object is achieved, in a very surprisingly simple
way, by a process as claimed in claim 1 and a component as claimed in
claim 24. Advantageous configurations and refinements form the subject

matter of the corresponding subclaims.

30 Accordingly, the invention provides a process for producing a
component having a conductor arrangement which is suitable for radio-
frequency applications, in which a structured glass layer having at
least one opening over a contact-connection region is deposited on a
substrate by evaporation coating, and at least one conductor structure

35 is applied to the glass layer, the conductor structure having

electrical contact with the contact-connection region.



The gl ass | ayer can preferably be deposited using an apparatus as
described, for exanple, in the German utjlity nodel bearing application
nunber 202 05 830.1, in particular by el'ectron beam 30 evaporation. The
content of disclosure of the utility nodel bearing application nunber 202
05 830.1 is hereby incorporated in its entirety by reference in the subject
matter of the present application. According to a refinenent of the
invention, the glass layer is applied 35 by evaporation coating through

pl asma i onaass&idashed, depopirbters fEYABIng lte tid Sneagdgonaran ba dredntd s

direct ed Ogigducge Sé&n{:@r?e%tvm\gl}lgl§ c%gdmogoﬂr%q%gwnltn&nclﬂels suitable

evaporation-coating process. This |leads to furt densification and a
reducti on |fﬁrtrﬁélﬂ'e'q‘féﬁ’t‘e‘tfé(nﬁﬁwcatl%s%ﬁht‘F'Fé“PEb?ﬁ?onent according to the
i nvention i-s praducedraid hadingoaducher @kr cottare-anhedtios repsvhated with
especk 1o the ghbstrals §¥e aéldé”é#‘tﬁé's%ﬁaséﬁa\ﬁ%r of 1@3@&%@@ £0at i ng

gl ass, is possible to dispense with co-f |r|n hi terrperatures
conpar ed t o t hedsPysisaddi 6YPR9Fab’|ﬂnoF°ar_"F€€' d?hl descdhpGAthtEe e "Fakes
it possible, fowiexanpiewhich useidralestsrlsl vddinchict tvibiascheotortiatherto been
possi ble to enpl or anpl e al um num which do not have to be
stable up to theg’%necw%b rgér%turrgas( required for co-firing. 10 As well as
conduct or struc?ﬁr%‘?‘stsﬂ@nca%dufcé?r SEaRpTUEe] thichchhreétaple tin s al so

possi hlge for on@agfidiie PSEIME- £leRGbfidyCabp LiREAPOHRBNLS the §Easappiyead to t he
gl ass layer and br uggtm %FLQctCrQQSf‘CJon%JJ‘ ?Eh %ﬂ@”ﬁ%t ed to the conductor
structure. By vvay exa I's possible for a capacitor, a resistor, a
coil, a varistor, a PTC, an NTC, to be 15 applied to the glass |ayer as
passi ve el Eﬁtﬁﬂlﬁaborﬁzﬂﬁppmﬂﬂucﬂbﬁ‘ ftucauddsl Weichehesrenttdlebecmppliied to the
gl ass laye t n i n

provi des fgfeﬁ'negg% a{gggéﬁ%ﬁn%g s Ecﬁr ee&?e&?ﬁ%ﬁoﬁ%rgich@? +Eg3\§lg$ﬁcn%nduct or
syst erh520 Gﬁn%}lcsfxabs%tlrat:@reﬁo‘fh%chl @ EPHHSE, aphEraRWRE Hangepdditki ng a
struct ur ed rgtQaacieyor mrEedft@ppl YirAg at | east one conductor structure are
carried out a nunber of tinmes. The individual glass |ayers and/or conductor
structures may be structured differently in order to produce a

t hr ee- di meAsi BHal cevsdticttde S3K8t ePRPoRpnthdPt FC PrarnderserMadPng 25 passi ve
conponent S en¥ipaBs AL nbOIHBY £ e 06 rBhii dTRBRApdredt Viudhe lcayess of tree

mul ELAYer cCONduCl alorpYSt el LA N 3p0RRE: alo LR-ARMANALCRK POSSI bl e

for aCondBEEor sttucture stage to be connected
to a cont a@tlb%téﬁﬁeeﬂtbna rr@gi orf reHueCy oOPRNGREERT §F¥%RSF[!}’F%': &PpfadEa@-at an
earlier st agequesxeytdwtiu@u%xelsﬁaﬁem calicBOcrRanaect uoit issredeat ed claefmen t wo

i ndi vi dual %ytfo )| cghr?tcherlguitzgurt r;aﬁr&ggg&tw rkdjﬁﬁkﬂg%'c%ﬂbé/ﬂe u Wltﬁyers

can be |inKe one ano cor ) ereby possible to forma
conmponent RAFEIPrhadtexind|and| wmde- E’Eﬁ%ﬁ’&‘iyo@’é‘?‘“rc&ﬁ@eﬁ?'éﬁ?m%afﬁ FoerdEst two

gl ass Jsayenssahiegebriraveo beepadippEtepichyy evubparaats on coati ng and each have a
conductor 35 structure applied to them with a conductor structure on a
first glass layer being in electrical contact wwth a conductor structure on
a second glThegljagyelayer wan preferably ppRapepitgd uping,pe ARREE3LUS 85 for two or
nore vias whk&hibad e feSétdmpDed in the German utility model bearing

application number 202 05 830.1, in particular by electron beam
30 evaporation. The content of disclosure of the utility model bearing
application number 202 05 830.1 is hereby incorporated in its entirety

by reference in the subject matter of the present application.

According to a refinement of the invention, the glass layer is applied
35 by evaporation coating through plasma ion assisted deposition (PIAD).

In this case, an ion beam is directed onto the surface which is to be

coated during the evaporation-coating process. This leads to further

densification and a reduction in the defect density.



above one another or offset, to be brought into contact in individual glass
| ayers | ocated above one another, so that, by way of exanple, a
contact-connection region of the substrate is through-contacted to the 5
outside through a plurality of glass layers or is connected t.o a conductor
structure of a further |ayer. Furthernore, an advantageous enbodi nent of
the process provides for the step of depositing a structured gl ass | ayer
having at | east one 10 opening over a contact-connection region by

evapor at i Gvhef Ofiei BgnpOREMY iasesrdihg 3t ¢ps imfventicapps wiradueedswitictur ed

| nt er| ayero i L 8 ShEpG L e GAYSEc Uik, coplae! oanReaiimategi on, -
appl|cat|on or a gTass ayer %% evapor ation Cpatlﬂ% to,the strate and

: he 15 s
t he structhur e inaekadighelavwhi ¢h oV PPRESTHCE HEPed sfh%FtlﬁiE?ﬁﬁégge(ﬁp t he
gl ass | ayefispéefeewadil yobeimgg|asiigthaempdratuods thepasedust thed i nterl ayer,
and - remvi t.h I it Lt 11@NsoHfivide gl ass
| ayer g\’/\/ni a{oggcetllogcga% égf%;}ln L? e Osr}t ﬁéccsgﬁ%ni\éﬁ%rltrgpi?\ag?n Olifted with
it. The stioucexamedei Fersayaremays Worh Sahpt &0t 1%&868%&%8%‘3?““16
phot ol i t ha@r aplicy, SédcHCairfiorgexaimpde SUutbime WPhchodeaiosthaviente fHes way, it is
possi bl &, By, APRLYLOGRENE fi Bhel-atlesbie RN ARPIBL QLi0aIY NG and 25 then
lifting it OP , to achieve very accurate structuring of the glass |ayer
with well-defined, snoboth edges in the region covered by the interlayer. In
addi ti@n tg pbot aki édiageeghisEridtaied, stelGbULdomgxatmweverercpindcssaligo
possible for an interlayger of thi .Q.b L e i r
exanpl e by %f ?srﬁ' REF1P36 %rcgfl%ioﬁg%?%eygg?%ﬁf hglre%\tl:g?‘%%ntg ?@%‘Jn'? ﬁ%é 3&0 o]](s:ﬂss,
maski ng ofapphéed tbstheapdadss laydeand droyohte dAte CPRERGFaYktY GEatdRepE veen
target and.suhstdoabigetdur stGictine: e¥aparabi ehaesat, i g ipr pcesdle fior exanpl e a
mask which is securely bonded tg.the gubsirate, 32 Furihergprg a variant
of the prot®8S*provi deS for ‘a” conductive material which projects with
respeti tREPdythIFe Hhtj adesh leven pe RVALWR eLEGHSaE | GHPPRYITon°arid@®i3 cover ed
by the struatir @iehedtheoi v¥ appaar té anbegiappl idrt 0o the at | east one
cont act-connection region 6 prior to the application of the glass |ayer
by evaporation coating. This produces a conductive, raised structure on the
cont act - commectigharbyirdyantiaeeuss eepPddaeRth QL clhter PBEESIPT HGVidstanpt e, by
the interl@wepriricBgordBet Hlhi-bogriaphiieak] brsiitat ayed congethersyascet a | ayer
of 5 conductive material, in.which cas yer t ial is
removeéd frdmt BPS éﬁ?edn%bﬁmﬁhéﬁ psulfP?%eUngh% %ge %rﬂ%ag?goggg%g%% i %%&rcgg% eg]
t oget her vetalsst kpver mnsy P& yamply M 2| 88t | APeFORMMA PSS TARIEAt 2Jeousl y be
appl i ed by.£vaporcati HHhueBSt ioAGtindsSUMR Endiaydidiaglads 1bhéckassdr

material, %0 that arter e gf ass [ayer above the contact-connéection region
has been |4 ftheee clifensgiosabscafestal| SY¥EANd™ BHFFEEERT $1p? d€&REY According

t 0 yebs anof@k vy dompdtendt, tWhech Nit@Ntdmad dr b8é «af madel indbridexariplyeras
expl ai ned oap(%gg’mu%tag.iaaysei é()a'rpé%rctcl;lra\éiygt%ma.‘t lex %@1%; c%gg, 019;3@!; nagivantageously
possible for a conductor structure which is applied at a later stage
to be connected to a contact-connection region of a conductor
structure applied at an earlier stage, so that an electrical
30 connection is created between two individual layers of the conductor
arrangement and the individual layers can be linked to one another.
Accordingly, it is thereby possible to form a component which has a
multilayer conductor arrangement with at least two glass layers which
have been applied by evaporation coating and each have a conductor
35 gtructure applied to them, with a conductor structure on a first glass
layer being in electrical contact with a conductor structure on a

second glass layer via a via.



15 is deposited directly above a contact-connection region or

advant ageously with a lateral offset, agd the at | east one opening in the
gl ass layer is then filled with conductive material. This too creates a
substantially planar surface as a base for the subsequent application of
one or nore conductor structures. 20 Moreover, the application of a
conductor structure may advantageously conprise the steps of applying a
negatively structured interlayer and then depositing conductive material on
the base wmwelhehastbsenrleoatosdihiiet fot ltooi ot eptaysrs Witiehbasepemittinngl case

conprises (NgeSURSLEIAR 25 RRELA, tHSHSURIIhA £t LohQRE O :ABIBaaRP! i ed
gl ass layers and conductor structures ag plied thereto. This interl ayer may

al so be phdt6Pi tHEGF aTPEet 1208t PREt MCENSDr 5Br TiGc e BFY s GERTREd 2
printing. ddacondustariostiagebnreE, thorubtisraparis thayugadvantiaagedusl yhde
applied 30,8l GGLLOR 314NGw BRVLECINAY ety aNO0TARLAR LA, Of

el ectrical Ty conductive nmaterial” and brought Into contact with the

cont act confRECEFERT PEFIGHT DLt RaturSheY d@¥%0f the base which is covered by
the insulating glass layer. 35 The substrate itself nmay already have a

conduct or FITHERLE, £ %d@s&ggéﬁ d @msmmérw B ofid BLELSANIRGL e, HaESE TRY

al so advant ageously be rectly to th strate prior ta the step
of deposi t Fifg R °§t?ﬁ?€f‘h‘fjé’d’ @I%Fsré‘cFW@rglﬂsﬁ b%YreFl Raiize, a‘i tLeR8E REn

possi bbe fafendng aRbeaci contutctoiecE &g @agiah be gympyraedn odbading Nt er connect
which has 0 been appligd diirect to the substrate, and for this

cont act-connection region then to be brought into contact with a conductor
structure whi chPRREYiRfHSeBiiRITtrYEhpprIEares Hhth AsaFEHItHE® gihdsh 9858t . 1t is
in this way posaiebkeéntaetectamket onThédionayer interconnect systemwhich is 5
sui table for [ OBS, t opduct or

arr angenent V\/na%#’ql é£§%H gﬁ)é g?ams QQ%'! Hfreggé%%égggpéﬁa?(}:’a{ |t§n€kqe after the
stepsidf depositnFgrategPas Sheasferiched MRTETARYTY MREC It ¢ RER8EMBne conduct or
structure to thehegkass thayeiickiess beameCqlasisethy@ut prdfstraslceeidd 16@rse, in
this context ituls slid beRASSLBLELOLLRaLAL0. furgher |ayers of a

t hree- di nensi onal i nterconnect system 1n parti cu ar also with passive
conponent s” i nt ¥RV &P ttHérséirHCthrE‘ﬁ'ééf-@tﬂry Bty fRofe 88¥iavReckttBps of
depositing a gl gisss| Byet @idhapp Yoddred 6ORAECitHucBitdCitiedlajldr Aetiy di Ng
to a refinement, of Lhe Rracess, when the conductor structure is being
produced it is a]l SO0 possible for structures conprising different conductive
and/ or sem conducting materials to be applied. The nmaterials may in this
case al so he eordvtnesl untdérlapsdimali Nprsexdmple) ae. ptoyeaaty ons of this type
al | ow f urther PAsSEYG00AGtLya A0, £ampenanls p%gtpﬁeSR%Qd%ee'hisnwgne or
nor e i ndi yers on the i1 nsdlating Interlayer he S|ngle | ayer or
mul til ayer“’céﬁcRRStSbPlear PArApRAEHRY She t9185% 15X BT é’cYeeY%POEBFrﬁDeF@atllnﬁ g

addi t onal tnenposiiby eitf 6£f A thusdHiete @le&ﬁ SacZErét&y@trﬁdmubmgieposnet glladay
evaporatio g coyer y.er |y been
appl i ed. ‘Ifa Fa%lv%ﬂc%%qagtgf%%ﬁhe%ﬁ%%%mo ?hlgl g%é,\% g?%$%§§?%n e er#% on the
substr at e, iteriayezdvih radEces| §o phsstitkoggreteareiah SFé%f’stt“rb'i‘fé vi a through
t he gl ass hageer, Thi & ghas pokaysle ean aheiftedtaleadof nHiberyganeo w2y as the

gl ass Iayelgrsodgéec{ Iangcch ucgogr e)ggnpg rbgpggmq%l beneath it. This further |ayer
can serve as an I nsu on Tayer h®I nsul at es the conduct or arr angement
with Bespect to the outside. Mreover, the layer of glass deposited by
evapor at i oAxcepaingngo i fﬁfﬁﬁ:re{ﬂiﬂ%ﬁﬂqt sHé trabtespsmadkiagcapsukbat i on for

hermetic péﬁﬁéég ggglgfeéfhgt g? E "of a mask located between target and
substrate during the evaporation-coating process, for example a mask
which is securely bonded to the substrate.
35
Furthermore, a variant of the process provides for a conductive
material which projects with respect to regions adjacent to the
contact-connection region and is covered by the structure of the

interlayer to be applied to the at least one contact-connection region



35 Moreover, it is also possible for a soldering bead to be applied to the
via in the outer gl ass layer, preferably for an arrangenent of sol dering
beads to be applied to a nultiplicity of visa, in order to 8 allow the
conponent subsequently to be nounted, for exanple, on an SMI circuit board
and connected. Mreover, one enbodi ment of the invention provides for the
substrate 5 to conprise a sem conductor substrate with an active

sem conductor region, for exanple in the formof an integrated

sem conducgm@ercia ¢che tapplhcatips faske dlhes diaykedwt evamreoimhucbaringt ruct ure

can be conpifgt £hdhled aCQ&EIﬁ‘x‘EEHH‘ Localdl P RRuFISnaGHd ¥En SRV CONRYEI Y
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bl ocks in mnglmtompl:ln‘h@gmnhncebm Btextuned hegewreanvith goldyeatoft he ceram ¢

forms §he %ﬁﬁé%ef%e&ba sefl garduciser tﬁwIlggép@fb$&ﬁ%§t1@ms%5@%s, the
invention 15 allo he reverse route to aken t he conduct or

arr angerren‘fem%?%gfra‘bd:lhleeﬁe%of‘%dfm{% SrERi 5hY Ctoﬁgacftaf’f"é‘i‘ecttﬁ%‘? P8I servi ng
as carri ertdgethétheitcondacinyer bayeangureplassAdepsrdcay thenaadvehtapeeeaty of this

embodi mentne Loy AG!LY @vaslt 008 UL OI2 0y S8hOD v ALAANOPLroBGRALI St i de

of the substrate, osition of a strucfured g ass %@{ havi ng at
| east one DHERITHGALYE O SHREIE (O i EBI TN SF Rfi bR FOPRLE®T FRRIEHIHY
evaporat i amteofdli,ngo e 4frer SstHesyladse lagsrdabdie apeldoadidromiedthen

conduct or UEtULeL theddl g8 LUBLLAKLAY HIAGE QULE.JNE, [kalos de of

the substrate. In 25 IS case, erefore appl i conductor
arrangenment with the at |east one insulating interlayer conprising glass
appl i ed byaewvapoigatso qna:tcaaitihag VaRY&itS of htheathvene ionm dEinét afserm,comduct or

bui | di ng bg,aﬁgle Thi éxp% Lm aBé’ert' s%ﬂr Lyla%mrﬁavhh eatp%{!&n%ﬂg dpdf r?g[ or e,

inter alia, reduces the radiation |0sses. ement o
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appl i ed t ;adxaserendslyi deth whigteras ddfeeoppasi tre st deabt adfiet Beedingsin Si de

havi ng theth%t 1aesa.;n§.a}%'}elélccthl efﬁ‘?a@& QQQQUCCJHQ{ICLQ,QI Mber 91 CC}JHQ?CJ the active

semi conduct or > region to 35 the conductor arrangenent havi ng f he conduct or
struct ure,crﬁBF%\?e?‘%bséaW’eﬁlllg RIgPRHRYEERFS BP cuFRSE HErsHs eRBEIueRRi ch i s
connect ed dpplacaraBhedt bae droaedd e@endwtbangedctireshe first side, for the
activg, sem conductor region. The via for its part on the second side is

t hen connected to the conductor structure when the conductor structure is
Moreover, the application of a conductor structure may advantageously

comprise the steps of applying a negatively structured interlayer and
then depositing conductive material on the base which has been coated
with the interlayer. The base in this case comprises the substrate

25 and/or the substrate with one or more applied glass layers and
conductor structures applied thereto. This interlayer may also be

photolithographically structured or produced by structured printing.

The conductor structure, for its part, may advantageously be applied
30 by electroplating, sputtering or evaporation coating of electrically

conductive material and brought into contact with the contact-

connection region of that surface of the base which i1s covered by the

insulating glass layer.

35 The substrate itself may already have a conductor structure, for
example in the form of interconnects. These may also advantageously be
applied directly to the substrate prior to the step of depositing the
structured glass layer. In particular, it is then possible for a

contact-connection region to be provided on an interconnect which has



9 applied. This enbodi ment is advantageous, inter alia, if a plurality of

chips of this type are to be stacked, sp that the stacking requires

contacts to be shifted onto the opposite side fromthe active seni conductor

region. 5 O course, it is possible for a substrate to be provided with a

conductor arrangenent not only on one side. According to yet another

advant ageous refinenent of the invention, in fact, the conponent has a

conduct or arrangenment on two opposite sides. In this case, as in the 10

ot her enbdifierethrdied Kéreghdacths sabttangendnt EBnphiseonradscaiR of

gl ass appli@doby-ner apobati@igkDahtdGonthe: ghas s bayRictbadtigcetairel east one

opening with via which is in.electrical GONt.act y\%th a contact-connection
S

. whic 8 gsub tently lied to an insulating g8 _layer. 8
regi on | ocat&d PeRdat W the 'gf s Fayer, and a e one conduct or
structure Wristvay ghesidleairercreattsi amylsilayegoiteeeorBoRi syptenevhich, is
Fur It heg rrpréi‘bit%.lgleﬂ@@r Fraay@jtraq«&myaagausa&ifo;ﬁ hesrs Hbﬁllrt&ﬁ.@exﬂwlht_jdih@t&fle
application of the glas ayer evaporation coatin is. held at _a
t enper at ur¥ “gFIBEL ﬁ/g”éhﬁ cg é‘ﬁﬂta%ﬁé/o p]rfae‘%eo r_gﬁﬁ}leﬂ‘é)f V\agg%ll%aﬁéorésn’d a%b“lZOC.
The heat i ngheobtensecs dspes Htiagi nigdprsallpdepradeHes Rl vipg gt Leastopne

mechani cal .ot @syese ruvedes abecheat ity 1hferahs e ad¥ANMAgEDUE OJustthe
nmor phol ogy_of t ec%:%%s irg)(: [S:..at tthggeiss%psflrate Leoperatures, it was

. once. ig /contex 088 to egt
possi bl e tO producé particularly pore-Tree g as$ fayers. 25°A base pressure

i n t heo evajpothed daverraPk ry thheariddmengiron! iigtoeqenrett #yster.nirhe regi on of
10- 4 nbar, pt e48Haabl Mol Bt BakARGEHporOnts MRdgrated@hovéinl, Spequal |y
positive for the required Iaﬁer qual i tg To Qrtoduce ﬁontilnuous gl ass | ayers
with a | oW BEFERENSTEY o Bhe 505 515s Pt A8 Hord ot & 25% t19YE" &¥bedi ent | f
t hat surf sarelpina hecamdbsteraserwituch. is to be coated has a surface roughness
of less than 50 Vim Yet another advantageous refinenent of the process
according to the invention provides for the glass, |ayer to be a i ed by

d R & P

evapotat i o35 d8at? iy ™ Fu&hoktT PERCH At & 165F Hie i°.RY c(%ﬁ.rSStE ™ ayer
thi ckness ipebeimmpteducthi i hi gl sdeprrsiblofor ateuctyreseaefinrysing achi eved

WIht hout dgciirfE_QFéHt &&duh@i\ijeaﬁﬁé/cfiuQérﬁitc&&@jc&tiEQ nﬁ't@-ﬁ&l'sag@rb% apghiakl ows a
short production ti to be enent ed. r. vacuum depqsition processes,
such as fo ee?l%ﬁ?ﬁll%ﬂgﬁ'ﬁi’t’é’r ith{;? BY° caéﬁ?r%sf?g%lrlﬁeg B & euqalébr%?si tion 10
rates of ostrewtywr@Rormembisatyiens minthie tepeddpnduobharhpagsivei and artive

appl i gat i Ofmpbiieith Ay het iAKRES S nObnA By ENAROL AivOB10080yd13 Ghass | ayer may

be between 0.05 ~mand 1.5 mm preferably in a range fromO0.1 ~m
insulating interlayer.

If the single-layer or multilayer conductor arrangement on the
substrate is complete, it is additionally possible for a further glass

25 layer to be deposited by evaporation coating so as to cover the layers
which have previously been applied. To allow contact-connection of the
conductor arrangement on the substrate, it is advantageously possible
to create at least one via through the glass layer. This glass layer
can be produced in the same way as the glass layers of the conductor

30 arrangement beneath it. This further layer can serve as an insulation
layer which insulates the conductor arrangement with respect to the
outside. Moreover, the layer of glass deposited by evaporation coating
is also eminently suitable as an encapsulation for hermetic packaging
of the component.

35
Moreover, it is also possible for a soldering bead to be applied to
the via in the outer glass layer, preferably for an arrangement of

soldering beads to be applied to a multiplicity of vias, in order to




to 0.1 mm 5 Particularly suitable evaporation-coating glasses are in
particul ar gl asses which conprise an atgleast binary systemof materials.
d ass | ayers which have been deposited through evaporation of glasses of
this type have particularly good encapsul ati on and radi o-frequency 10
properties on account of their lack of defects. To nake the process even
nore efficient and to accel erate the production process, according to yet
anot her advant ageous and preferred refinenent it is possible for the
substrat e dldoherheoadedndd: whbseruentlys tathd moymiededf Ao exdrep lgaf @y AnTHE

i ndi vi dual .;GOIPORGIES adk dnhest Pt ai ned by dicing the substrate. Suitable
substrate materials include, inter alia, silicon, ceramc, glass or even
plastic. It is also possible to use conposite materials, 20 for exanple
gl ass- pl astdreotean o esbodimepardfi the dnventsonherovades fbegriet edbstgatRIct or

ar rangenengs corhﬂhggda kAl dnBusidy s%traée 'w?.tﬁ-la%OaP&?v'%' blicoh@icte¥anpl e, to
use other sem conductor naterials, such exa[?efnéﬁgal | i um arseni de.

Silicon, dlegdsnafar RIS 1&r%healf96“ ﬁé‘lr?‘? dBF%ﬁ’i%eg HUgERSt r at e
mat eri al s @rcatcounttiob ¢dwe r tikb ac dsfabi corentomfuct e rarmhctenpar® ®a bei ng

very siml k& dahas Ot:oﬁrba%t@&@igcé(@oﬁhoxhacﬁeb&@:@v@-@mﬁ@&éﬁ)ﬁt@f’%@f&ﬁ' on

coati ng. e International patent application filed by the Applicant on the
sane date Helend PP AT WppFttation entitled "G ass material for 30
radi oxd r equency applications” describes glass materials which can be used

in particyl; ghe?éosOféxorexgémepm%%é%damgs CQHP%%Htéasdgégz{ icAgdy hgre, and the

content of disclosure of this application entitled "d ass material for

radi o- f r eqtiéRBIA PRI I7CAY NS WWﬁW%’(j&PH Rugleing B}%@? MarePPa€48i scl osed
t her ei n i stdier abyaexjireessl yhi nmnapm,atsedtmy 8t refarien€erms| nhé¢ hertizxt whi ch

fol l ows, tﬂ)% l:}gev%@&i&rﬁdhgtoﬁxg ﬂd@?g }Jlgc}gpr %ydﬁ;n%kgstontﬂggnggﬁﬂoﬁmot"

exenpl ary embodi nents and rence draw n(F;
i dent tTal HAGYSithe| EFVeEPeONES tar Be pttaﬂﬁ’i‘dé’dtwtthﬁ congpcEep AFRIESMPRY er ence
nunmer al s aruingt@pﬁe&t i e&c t0 f o Va IchOpl San@ g i1 B et HrS tEaefbee cerbimedswi t h one

anot her. %E‘%}%?V\éﬂégcol%u%k& atrSRWen@a sectional illustration of a first

enbodlnent nventi on

According to a refinement of this embodiment, the active semiconductor

20 region is arranged on a first side of the substrate, with the '
deposition of a structured glass layer having at least one opening
over a contact-connection region being effected by evaporation coating
onto the substrate, and the application of the conductor structure to
the glass layer taking place onto the first side of the substrate. In

25 this case, therefore, the applied conductor arrangement with the at
least one insulating interlayer comprising glass applied by
evaporation coating covers the active side of a semiconductor building
block. This allows particularly short line paths and therefore,

inter alia, reduces the radiation losses.

30
Another refinement of the invention provides for the glass layer and
the conductor structure to be applied to a second side, which is the
opposite side from the first side having the at least one active
semiconductor region. To connect the active semiconductor region to
35 the conductor arrangement having the conductor structure, moreover, a

via is introduced through the substrate, which is connected to a
connection location, arranged on the first side, for the active
semiconductor region. The via for its part on the second side is then

connected to the conductor structure when the conductor structure is



Fig. 2 shows a sectional illustration of a 10 further enbodi nent of the
invention with two conductor arrangemenys on opposite sides of a substrate,
Figs. 3A to 3G use cross-sectional views to illustrate the 15 steps

i nvol ved in one enbodi nrent of the process according to the invention, Figs.
4A to 4E show a variant of the process steps of the process according to
the invention illustrated in 20 Figs. 3Bto 3E, Figs. 5 to 7 show

enbodi ments of conponents according to the invention which have been

provi ded wirphied.cBhikuerbedizentrigeadrantagidue ., sititer jlgianetft tortdrelPsy waf er,
Fig. 8 Shqytscﬁl r_ﬁl @gr@fmatyp% LAYRL B ls2RgRIE ko ftaat alheRbtJB2A64 @GR e s

structure, | ayer. arran ment, n c pI anar wavegui des
CPW1 / 2 C°PF©°t516°s]??0\ﬂEV\%eg ‘?é’ﬁﬁegnig:ﬁtsjf uriQe‘a ac%pt’anar wavegui des

CPW 3, 35 demgcorbhcsdrowsgson.i st of properties for measur ed speci nmens, the
measurgd val ues being illustrated in the followng Figs. 12 to 23, 12

Figs. 12 to 14 show the nagni tuq_:e of tge scatterb pararrg%f qnd their phase
profile fdf §pEcEnel’ &t ble EGF 2 £18% R =R A 7 show t he
nmagni t ude ahdbérseatdngempdr asetoels @ndne h!elis pleasedippofe Iyetffmotbhﬂe

speci men | ACPVR:2us qle%§§en%§29aﬁ tﬁé USiwedBi @ ﬁpfsbewthbecdt@eﬂéﬁtud@s of the
scatter paraneters 10 and rZTp ase roflle for the s%gm nmen, CV\P2 6
°t

(gl ass Q1B IUIET) ar%ﬁ?ge‘fl‘?’t}sm PrSS E?t(?\?vd?'?te HelgHict & of"st‘ﬁ‘e scat ter
par amed er sotard dnivetimepivasehpr efriduetdwrrtirgenprc icrepr ib6s GRACRYS 12v¢yl ass

018 - 189)¢ ?E 18 afpSRAVS, %v§]!3¢§g%|t5.£ﬂ daSBLt, | ofalg1hdd UShEAHa0MmPhea first

enbodi nent of a conponent™ accor di to the invention, which is denoted
overal | byletaéFé?Ité’nE%enr’rEtﬁe‘t‘%lh id’lén iths1y 1§uT)Jsetcrt5t%a11°§\i“'t"’}‘ft a"¥ir 8t side 3
and a 20 atddeab:-@anbdieioppegide locaeed bomathetisy dbadd lageniebhd &g a

conductor A 5@”&%”85%%’@610 *?gtt&ct% ta.a&g%ﬁe QR akhe bt Stwh@bﬁi%.s 1ﬁ)fcotnh§ct

substrate an denoted overall by reference nuneral 4. A |ayer
conpr +3i ng'icBnthfc Vi - structures 61 - 64 is arranged on the substrate The
conductor structures 61 - 64 may, for exanple, be interconnects. 25

Moreover, SONE.Qfo Lhe CRANUCLOL, SETURLYESS 64 tnebdulBYadl SQubsd ergred as
paSSI ve eI ectrical conponents. Contact-connection regions 71 - 74 are

def i ned orPRPRESRF1eBrRFuEHDIII8F? JEYEF &Y BIRRCTRRIBN CPHE PR it NE1Y&Et32of the
substrat e tempéfitelretdfc beOrdC©IC 8hd 20D e eprofertahiy [y eeert shawaneen

appliggl, afy b pS WAt hDQ ;05 33 ch %G a8 LNIRR LARO5ELRALE Nhe formation
of mechanical stresses. Moderate heating is also advantageous for the
morphology of the glass layers; at these substrate temperatures, it

was possible to produce particularly pore-free glass layers.

25 A base pressure in the evaporation-coating chamber which is kept at
most in the region of 10™* mbar, preferably in the range of 10°° mbar or

below, is equally positive for the required layer quality.

To produce continuous glass layers with a low pore density on the

30 substrate, moreover, it is expedient if that surface of the substrate

which is to be coated has a surface roughness of less than 50 Mm.

Yet another advantageous refinement of the process according to the

invention provides for the glass layer to be applied by evaporation

35 coating with a deposition rate of at least 0.5 HUm of layer thickness
per minute. This high deposition rate can readily be achieved without
detriment to the layer quality of the glass layers and allows a short
production time to be implemented. Other vacuum deposition processes,

such as for example sputtering, by contrast, only achieve deposition



30 structured formon the first side 3 of the substrate by evaporation
coating, such that this glass layer hagjopenings a above the
contact connection regions 71 - 74. These openings 8 are filled with a
conductive material 19, so that the openings in conbination with the
conductive fillings in each case create vial through the insulating 35
glass layer 9. Alayer 11 with further conductor structures 111, 112, 113
is applied to the glass layer 9. The conductor structures 111, 112, 113 are
each i n contegtofwstfewahal@eséroper gfinthe. Pepé¢ndigg drhabe threttorduct or
structuresy Hcatlén? thd3 Rt @liekhddCot |ah comeat & Loathg goNAUEL R
structures 4 of the | ayer 6. Consequently, the 13 substrate has a
mul til ayerma&omjlbetmenapr%ﬁng@nmd 1.% hven, | preiferakial ih sy epsod fapg ol.1 wfi which
are separ gled {f pgm one another by an insulating glass layer 9 with
excel l ent radi o-frequency properties. 5 3 asses which have the foll ow ng
conposition ranges, in percent by weight, have proven particularly suitable
as evapor darofrudeaty mgigiissempbont i@neorpidnerdlafenecer i pgrticul e
'1 gventl '502 Oc_;lggég%o'@ﬁﬂths cﬁnﬁmerémge ﬂeaﬁaeﬁar@rg%tzm %f%t?e@lals%c%ss 5558202
- Z -
A1z03 1 - BYE'% “’hlg‘ fﬁv‘lbrli?fser‘?eé’d’setrféipf)]?%ﬂ“lganevcf“Baf"i“H@ng?fasg%é?efsr 8fn t hese

groups ar ehgk agpeshpreogagsdubyrlgchaid eheapsntptiioe 4wl rediargreprmposi tion, in

per ceqy bx@r\ésézwates &pqpeaﬁl@téf @h@§1s ﬂcﬁﬁsaeéc%wz B4.1% 71% 8203 11 . 0 %
2 6 %WNazO ~ . 5 %LizO . . 5%BK20 ~0. 3 %1 . 0 9% Al1z03

0. 5%1 . 0 %15 The gl asses Wmch are preferably used in particular have
t he properio eskd itb¢ adtoterd laeed ablke dighiolentPagpert ieeCkess th# ass 2azo - aoo

[ 10- 6K- 1] rZé!% PR Sok¥sd O aﬁé@d%ng%z{48'55@9@1058@4&9%&%”95& ature

[ C] 562C46 ractive | ndexnn = 465Wat er resistance class_according
to |1 SO 71PreEeiredr erfigeuinte 1l i@sBOBLOT diohgth SBPNF-Ro° 15 P2 <°2Eq9 Al kal |
resi stmncevhdlasis accaidi nNg2ded tbl dhedb 232D ehedhiicidauehsdapbndnte2&ke) 4. 73. 9( 1

M-z) (40 Gi%)ekadﬁaﬁx?e%qaf}%ﬂcqné?&* 10spskladdiz) (40 Giz) In the text which

follows, glass 1 1s also referred to as glass B329, and glass 2 is al so
referred to as (V18 - 189. 5 A further, final evaporation-coating glass
| ayer 13, asshtadleseubstgaces maué:erralisnm;tlladé,onntm al be, ®@dhikeot, ocersiiact ur es

111, 112, 413, 4:S eeepgmtq@ Oﬂtlb 2153Y58 ss&ﬂlg%pagé'cagpsmecn%@yr:;ler

tructures 111, 13. "To al low cont act - connecti on_of .t hese conduct or
st r uctlr esEorn@aEBYLR IlapRRIAEFLS laninabes yAnCPRETAEUTaT abTR A@VIRG th t he
conduct or ::heegsﬁaltu&tdﬁheacﬂo]rlarﬂa}aaemé:ia arre apdasient td pilhwenf, i Malis also

evarooraticorgr;st gmte' ng,,0kassk grot{h aaggaésrraﬂctéphn%& %QSP%@E a5/ are

applied t e visa 15 in of der % nent for exanpl e,
secured t FOANS*SVRIEiFe L™ BEETHIanFioftfecPerfs and ceramic are ‘also

particularly suitable substrate materials on account of their
25 coefficient of thermal expansion being very similar to that of the

glass which has been applied by evaporation coating.

The international patent application filed by the Applicant on the
game date as the present application entitled “Glass material for

30 radio-frequency applications” describes glass materials which can be
used in particular also for the processes and components described
here, and the content of disclosure of this application entitled
“Glass material for radio-frequency applications” with regard to the
glass materials disclosed therein is hereby expressly incorporated by

35 reference.

In the text which follows, the invention is explained in more detail
on the basis of exemplary embodiments and with reference to the

drawings, in which identical and similar elements are provided with



15 Fig. 2 shows a sectional illustration of a further enbodi nent of a
conponent 10 according to the invention., This enbodi nent has a

r adi=of r equency conductor arrangenent 41 and 42 on each of two opposite
sides 3 and 5, respectively. The conductor arrangenents 41 and 42 are of
anal ogous construction to the conductor arrangenent 4 of the 20 enbodi nent
illustrated in Fig. 1. In detail, the conductor arrangenents 41 and 42 once
again in each case have a glass |layer 9 of glass applied by evaporation
coat i ng wiidenbperdi neferencevmunéralisennd itbe cizatucds vé€ vmatiens ambédimenta

pur poses idun2he &lc@biddaCaltic et aglor ML h cont act-connection regi ons arranged
beneath the openings. Layers 6 with conductor structures, which for their
part are in contact with the vial, are in each case arranged on the gl ass

| ayers 9 ofn the drewthest or arrangenents 41 and 42. Al so as in the enbodi nent
shown 4n Fig. 1, the conductor structures on the glass 30 |layer 9 are
covered with further, final evaporation-coating g:,ass layers 13, in which
there are 849l 15 for connection of the®EBtfhEnBH-IoR 1SR 3EEE Qe
cross-sectional views to showrsthembd@pent mfokkednvantiea, producti on of a
conponent according to the invention in accordance 35 with one enbodi nent
of the process according to the invention. 15 Fig. 3A.shows a substrate 1
foll owi ng ®%i%st processing step, in WiPeH & PRSP dOMpRSrerHy Cortiuct or
structures 61 - 64, such as funtigar bnigadiaents @ift €d enveritépgorimect®, i s
produced on the aide to Whi (fi,3,dc¢ L£AdhQedhnEAUSNEYrGHARAUSIQAL & Khangenent
is applied. These conductor structures mnmay, for exanple, be contact

| ocations of electronic cor‘rﬁBH%trﬁ%eof t he substrate, which are not shown in
Fig. 3A or may be connected to such contact |ocations. 10 Then, in further
process st , | ayer is.d i ; i §5:4l.288 4 V] openi ngs
above cont@%tgic%ng!éﬁon regi gﬁg %‘1%% %e%%?ﬁgtlhzl%lﬂ gcleﬁ%gf%iv% E%rg this
purpod®, first of all, as i SEERE ravelrednit paepydedimmtypg thepprqcsss f urt her
step a structured interl ayeracheniing i tHetimkestidh, whi ch cover the
correspondi ng contact-connection regions 15 71 - 74 is applied. This is
preferably realized t])ay phot ol it hographic structuring of a suitable

phot or esi st 9€ o hY.4ZAl t er nat i*P8Y \# VABI#E P HPE ROCEPR FEEBE AR t 0 use
anot her process, such as foprexessphecqrding itagtiof ihventsett i A0@trdted pmoduce
the sjquctures 21. 20 Then, F@&s.i [ﬂlﬁLEgtg ,ted by Fig. 3C, a glass layer 9 is
applied by evaporation coating, this glass |ayer covering both the

cont actconnection regions 71 - 74, which are covered by the structures 21
of the intmgkayete Aand the suhownrthbodine@gs QTS caipohbftsBetanAngftd BRe
carrier. In this context, it_j referabl.e f h i f the 25
glass layer 9 to be |eas thgﬁl’%rﬁ:gotghﬁ%%ﬁergageg%eet%‘hgr%{lfgépﬁr%gdgi nterl ayer.
The interlayer is then renpfeBIUGKPE ATRRIFEFF oRE 190p G 1t HRingfass thayer 9
whi chaover the structures 2ifef, the interlayer or are |ocated on the
structured interlayer being lifted off with it. 30 Fig. 3D shows the
substrate following this step, which accordingly now has a glass |ayer 9

wi th openifif§s & above the contact - conne&fP®nar &ifiggammaric.layerof the surface
bel ow. The openi ngs 8 can t hefan@seshd@an dmRFigrasdiemehe étidukedke,f or
exanple, with a conductive material 19. Then, a |ayer 11 conpri sing
conductor structures 111, 112) 113 and 35 passjve conponents 23 can be

appl i 84 t Fifhe® gl ass | ayer 9, as shown BROWS §.layEr FHENgHHBENENT SPSB may,
for exanple, conprise a capaéplfiar wavegSiddsocpw a ¢oi,l, a varistor, a PTC,
an NTC or a filter elenment. Capacitors and coils can in particular also be
realized by conductor structures of individual |ayers positioned on top of
one anot herigant 16 shows a layer arrangement for

buried coplanar waveguides CPW 3,
35
Fig. 11 shows a list of properties for
measured specimens, the measured values being

illustrated in the following Figs. 12 to 23,



i nsul ated from one another by an evaporation-coating glass |ayer. By way of
exanpl e, a conductor structure of the ijndividual layer 6 and a further
conductor structure, |ocated above it, of the individual layer 11 can be
used for this purpose. 5 The conductor structures can be applied, for
exanpl e, by application of a further, negatively structured interlayer and
the deposition of electrically conductive material, the conductor
structures 111, 112, 113 coming into contact with the conductive nateri al
19 in the Hi@sopenktagst 8, so t lxabwarhechaptitindalof conecitter paraantetsectri cal
contact with the respectivelyqassqci gi8d S AEtr-CORNRGHEO M hEGHI0RS 71 - 74
is al so produced. The conductor structures nay al so have structures
conprising different 15 cond§it§%&°fHterials or al so seni conduct or
materials, for exanple by the application of the conductor structures being
carried ou;gkn @& RbufAl ity of gLenseUsididcdid ber et «PRLQL! MlSmeddliss al so

allows further functionalities to be integrated into the conductor
arrangenment, for exanple t h&PEbyeF RFPAPEM T TRIUHOFPRHESP cont act's or
20 thernoel ectric contacts. ¢Therwir ed(pibeors3@h) t he vias through the gl ass

| ayer 9 using conductive material 19 shown in Fig. 3E and the application
of the conductor structures illustrated in Fig. 3F may al so be carried out
in a singl®9%5 & Ep.2By way offPe%dMS| Br9ntheds Shdihe FAter URATHEESTE9 can be
produced by el ectropl ati ng, a@8 tHedt pHaeenmicddialfowhtish speciceposi ted first

of all, starting fromthe cenh&nd, GONASEL IRAs €Qis8NS 204 - 74, fills the
openings a and then continues to grow on the surface of the glass |ayer 9,

where it forms the conductor structures and also, if 30 intended, may form
t he passi vegeormponerass 23. |t shsw alhseomfamssudd effihe bbeteonsiiGneterst r uct ures

111, 112, 113 to be pr oduceqngyth%\@pﬁ{aggimfgggtf!oggu%r S?Q&tmte;ri ng, in which

case it is also possible for the contact-connection regions 71 - 74 and
edges®f the openings 8 to IFeRAcRIEt&di9laps 13948 1 H&€%tor respondi ng conduct or
structures cone into 35 electrical contact with the contact-connection

regions 7lpig, 7f1-s§§‘0§ al Qirﬁ%ﬂiﬂ/&f 5 é‘@ioﬂlQﬁr‘iﬁGsE @Xﬁdofaggf;)i%t%ﬁbﬁd? qpduct i ve

material which h een deposited on the interlayer a being lifted off
and 17 tHe?i tAMEAREY BoFderdtosthudrigEs candafy Epperdgdcomsahkts,
i ncl udi ng deliersitef ageraf tohendlhassa |sayetrale 1 etBhd Fgrst spiace andhe st eps,

shown,j n FJigg SBal the3Bpp&icdERARI HIAAT Re %%Eé'%,“%?%a‘ihaéé 2 chUELoavi ng

openi ngs over contact-connection regions by evaporation coating onto the
subst r at e FRAEPERY iR ofdaETdredtPuErufdEstufildn hoé the erkrimare dndcont act
W t h associsatetbtednivaehl L oynecierofice aghatad cam tLagsr becsmppeatd in order to

produce -f yrt hese Layehs: et B8 CQRAUCLOL Y LANIRHE M un sk F ot Gl Case a
ich ied at a 10 |

conductor structure is appl ater stage can be brought
into cont &OPNFHR HUERLESt StonfBCTIYonT e GrYWPI6F BF dBRERFCEBEC St r uct ure
appl i=d atMoasowsar, | s@te sf afpe. conductor structures 61 - 64 may also be formed

as passive electrical components. Contact-connection regions 71 - 74
are defined on these conductor structures 61 - 64 on the first side 3
of the substrate 1. After the conductor structures of the layer 6 have
been applied, an insulating glass layer 9 is then deposited in

30 gtructured form on the first side 3 of the substrate by evaporation
coating, such that this glass layer has openings 8 above the contact-
connection regions 71 - 74. These openings 8 are filled with a
conductive material 19, so that the openings in combination with the
conductive fillings in each case create vias through the insulating

35 glass layer 9. A layer 11 with further conductor structures 111, 112,
113 is applied to the glass layer 9. The conductor structures 111,
112, 113 are each in contact with at least one of the vias, so that
the conductor structures 111, 112, 113 are electrically connected to

the conductor structures 61 - 64 of the layer 6. Consequently, the



For this purpose, once again, as shown in Figs 3F to 3G an interlayer with
structures 21 is applied to intended cqgntact-connection regions 15 75, 76
of the surface of the coated substrate I, the contact connection regions
expediently being | ocated on applied conductor structures or also on vial.
Then, a further insulating glass layer 91 wth vial through openings in the
gl ass layer 91 is produced over the contact-connection regions 75, 76, the
production being carried out 20 anal ogously to the process steps which have
been descrdubetranet hag of swleideydro cbadystBC arga@iemeht ghd Aindividuadhow a

variant of, the, Rr 96ess §t SRS cRfarkNEeAL6E5 $:8F CRL Ul@nt P dyhgni nvention
whi ch have been shown with reference to 25 Flcg]_tsT 3B to 3E. This variant of

the procesi@Fataidrdi HGeEolaE T MHERtTGRIT T aER SR BOhAFEPTRéefint eri al |
whi ch projects with respect to regions adjacent to the respective

cont ac{ - C%@g&éé %i&?g;gg% t?lgdf 119 oG OML EEEL Y e 1 DE r8hddiCt U §e0fedinBy

interlayer, belng appl t he_contact-connection regions prior to the
appl i cat i greight+ %‘é""glpég‘éeq Foeriondaply EYLLFSLatFORVRIRFAYP  CPAT S conduct i ve
mat eri al sdlhsespiEnt |y chogarent o wbeording det ahd infémtsionof all, starting from
a substrate 1 which has been prepared as in Fig. 3A, a conductive |ayer 25
is formed, followed by a 35 photographically atructurable interlayer 27, as
i1l ustrated CRMRIPePEf er ence to Fi g.CHA® T89S UB shows FiPSstiiédrate after
phot ol i t hogsaphi ¢ structuring of the7entesl ayer 27. The dsayers i s structured
in such a WQ%?that structures 18 21 ,whi,gh cover the inten

contact - connécCtion regions 71 - 74 rémain in place. Then, as shown in Fig.
4C, the condastive layer 25 is renoved frPomthe uncover @dlredi ons

surroundi ngifee contact-connection regions 71 - 74. Thi 9.ean be carried out
in a manner ich is in 5 standard ugage i,n the specialigst field, for
exanpl e by gfching. Accordingly, the c¢ontact-connection réegions 71 - 74 are
covered by &le€snductive material which 1< el evated or prfofetts with respect
to regions adjacent to the respective contact-connection region and which
IS in eac o] Y. a_ Structur t | yer 27 ... 10 Then,
ae sh%)(\sm ?ﬁggié%e%4%‘?arpt% g%p%gﬁsﬁf%tlﬁﬁg& %aF%%% f?é?/egrﬂ%é jr]}sr%g %Ia?gdg a)? EH(aas\’/apor ation
coating, tHFEIRFAGCRYISESOBE hareng|the sEqlageinagcHtRepaF s y i b deafeePéct ed in
such a waywetibri: it approxi mately corresponds to the thickness of the

el evated conductive material 19. Finally, the 15 structures 21 of the
interlayer are renoved, for exanple using a suitable solvent, and in the
process t HemperfindAs 90 of Gi#® §l ass | &eF5 P whi ch cover the structures 21
are liftekioff. The resul g4im a substrase having a gl ass layer which has
openi ngs quve the respectjvg contact-gonnection regions and vial in the
formof thé tonductive 20 aterial |ocated in the openings. This processing
state is iMeeStrated in Frhg.o¥E. As a E%ult of appropriate sel ection of
the layer t.hickness of the glass |ayer, 9, which is matched to the thickness
of the conddctive materi a?1¥ the surface of the conductive material 19
and of thexgl ass |ayer 9 apeyat approxi.oately the sane height, 25 resulting
in a planar. surface. The process can then be continued as explained with
ref erence Me®Figs 3F to 3&>%herein tHe®8econd glass layer 91 in Fig. 3G
and any further glass |layers can be produced with vias in the sane or a
siml M W%efjglés*aes QMIEHEbvﬂaéa?r&%‘%Qbﬁ%H%éd Rl BuT£f BLADGRet O Figs 4A to

4E. 30 According to an advantageous refinenent of the process, the
ConTx)nentspropertles listed in the table below:

Properties Glass 1 Glass 2
Olzp - 300 [107°K™'] 2.75 3.2
Density (g/cm?) 2.201 2.12
Transformation temperature [°C] 562°C 466°C
Refractive index Np = 1.469 1.465
Water resistance class according to 1 2
ISO 719

Acid resistance class according to 1 2
DIN 12 116




10 are produced by coating substrates while they are still joined to the
wafer. In this respect, Figs 5to 7 shg various enbodi nents of coated
waférs 2, the components bei ng obtaine y separating 35 individual
substrates 1 fromthe wafer. Fig. 5 shows an enbodi nent of the invention in
whi ch a sem conductor wafer 2 has been provided with a sequence of gl ass
and interconnect |ayers. The wafer material used for this purpose is
preferably 19 silicon, since this material has a coefficient of thernal
expansi on WHiiRals réeigtanet |c1ame chedrdimgt hat of the evapprati Gn-cog'ti ng
gl ass. Once [tdeepimaee2been coated while still joined to the wafer and once
the processi|nig $ial8cShawaad gFidcp has been pradaced, [he i3ndivi glual 5
substrates 1 are separated by being divided|al ofigMihe i nf edded®épalr ati on
axes 29, in |ager(Mbtj mately to obtain conppnentS*10* wi t h a2eoeduct jor
structure which is suitable for radio-frequency(lapgkl cat) od40 GH3)On| a first
side 3, the wafer 2 has individual active sem conductor regions 33 which

are connectedni & &ONARCHI mlbc?&atgwéts 1398 Aleottufsrﬁétt)taelm@tlam sbhe,
i nvention, the conduct or arr?g‘gemsnt ‘i@ a[a” ed on a second aide 5 of

the wafer 29 81385 2t He 4EpSE fer 2, this second side
being on the opposite side fromthe first aide having the active.

sem copduci ok, £i6g, 09§1a?13ev$3@a@fyﬁdysatt%gaglraaagfaspept134 Widd kusidsaked in
sinplified formfor th of clarit alia, .all the

conduct or %‘ttreﬁctrtfluégtll?é’l fst%f piin a‘é’ﬁg‘t“é'ifly%?ré‘cﬁﬁ}rer fli?’ erdd¢d nitfery 100. The
i ndi vi dual ddpayéresi of tthitelayewdiut tcompaieian gdventndicher sgdvetivrageddsl y be

produced ag hagPeen £XBladdaescMicbindRfi6k &ICEndR Ebﬂﬁw%@r tsQr;i&tﬁcesll or FI gs
4A to 4E. In particu t he cond ct or arrangerrent

al so pr odut¥govVs nﬁ?’fti%’ieéy‘éﬁ’asf ot'm t‘bl} A the ‘ﬁ%s‘élté‘c%‘? c?°ﬁ§‘l‘cg};° he st eps
25 of 1depostituctigres 3ty,uctzr ads gdrasgrdayermande dipkyievgreoridastoating uct ur es

100 are cogyy %§pﬂ}@!r“ﬂi yxﬁagdtzteponqu;ol%eeyx@%@a@st tyltteesa aﬂtd\%t hna conductor
structure 100 whi'ch is appli at a later stage being Brou i nt o contact

with a conti®ét 1tdmnetdsor s é@?o‘"r?‘“Bf’n%t‘tcb?tcﬁ?c’P%'r ter r‘?i‘(?f“ﬁt%' fﬁ@u’%f‘&pl:? ed at an
earlier stagemr3rbbitcdverd avid anddctddrough the substrates 1, which are

el ectrically connected to the connection | ocations 35, are introduced into
the wafer 2. The via may preferabl roduced b etching pits into the
waf er *¥ r onfitthe? SECERF §F8’é1°5‘at011a1§ g Thd Prefer SBPoMsrhIqh @ 35
connect i oncdmpoadritong Beprdimigchoe s:haruixtV&neszl ?hnasctemlasilalnn‘etlmhi agadiop. Then,

a paSSIvatfﬁQut@aweo&ﬁmtérwrQ dnOnat s val s Qfn td¥ecfd Rbbgidi t and the
etching pit I's fi'lled with conductive material 43. The con uctlve mat eri al

43, whi ch 1$efint G98red T6RPINAVEi¥de ™ CBRIYTTET \ATARIgeTSgts 41 and 42 are

of analogous construction to the conductor arrangement 4 of the

20 embodiment illustrated in Fig. 1.

In detail, the conductor arrangements 41 and 42 once again in each
case have a glass layer 9 of glass applied by evaporation coating with
openings in which there is conductive material for via purposes in

25 electrical contact with contact-connection regions arranged beneath
the openings. Layers 6 with conductor structures, which for their part
are in contact with the vias, are in each case arranged on the glass
layers 9 of the conductor arrangements 41 and 42. Alsgo as in the
embodiment shown in Fig. 1, the conductor structures on the glass

30 layer 9 are covered with further, final evaporation-coating glass

layers 13, in which there are vias 15 for connection of the component.

Figs 3A to 3G use cross-sectional views to show the steps involved in
the production of a component according to the invention in accordance

35 with one embodiment of the process according to the invention.



37 serves as a contact-connection region for conductor structures 100 of

t he conductor arrangenent 4. Moreover, 1ghe regions of the surface of the
second side 5 having the 5 vias are used as contact-connection regions for
sone of the conductor structures 100 of the conductor arrangenent 4. |f

t hese conductor structures 100 are brought into contact with the
contact-connection regions during application to the previously deposited
gl ass layer 9, the conductor structures are accordingly also electrically
connected 10 to the connection |locations 35 on the first side of the

substrates;l. 4 ghdies aWe¥bstidtd § EQRBWPRSSI BlAtl PFodeBeiarkiye, sam conduct or
regi ons 33 o be su%pl ied via, the cdgllr;duct Qr arrangement and for el ectrical

signal s f rEnft e 1881 e TB B0 G B P FEERS FS° b enttt 84°% 55t he
conduct or mstrtimiler es:it@blefintérzopmrntect by rapdunsgerrerrbe 4sidestqahépapsul at e

and prot ecly t ARy COPRANEAES céh@ﬁ%GHed}trhﬂgé?&hal ﬂeap}bl}ﬁeaepﬁfeatal @nalieesn t he
waf er, the enbodi nent shown i foc rovid 1 h arn addi ti onal

encapsul atd GRCT e ™Y B* 5§%\‘H’&Fa?‘f oﬁ%%l ORI RS é’n Fora” Pl asti cs

coveri ng Xbmpondnhe «fi doe FubBOradtieg. wig chhargs net falieyhamn BipodPnehmapfbe he
invention, J;ReMiaChy SUPSIIALES: WREghoatse | i kewi se joined to the wafer have
been coated wth a conductor arrangenent 4. This enbodi nent of the
invention is simlar to the enbodi ment shown in Fig. 5. A sem conduct or
waf eri@ 25rheht hinaetither sericeanditebor ar eli=ensai83, imiviephs tired. agisisgakakst o

i ndi vi dual, ; %Qpﬁa%%%%pémﬂg% Q&Lo%% H&&qckrb&hécﬁ%hoiﬂéﬁ%ﬁé ﬁhO\M‘h iR fHed. 6. As
in the enbodi nent own i n duri n% 8? at]13rcat Qg t he. conduct or

struct ur esSurders betee Fey §E‘1©I%‘§§°T%y§r e o EJ‘(’:‘?t(ﬁat‘é‘? Ang&hent 4,
t he connedasosn dfo€ddi ORs i3baofurther atkp e SSEWt@@ﬂ@iuclttgrlmgl dnd3 30 are
connect ed sttQuSQﬂQHC;EPRm%{ lt'.'g'tréjzr €8e J&Q‘reéﬂynhk 'cBntt.m @m&ﬂ@rﬂtre§m% In

Fig. 5, however, q ass | ayers 9, 3 ﬁ of ge co duct or

arr anfenent! 2 %f‘résa ied gyt %\/‘épB’F%FFFB‘FFYcéSSTJPF@ [L%Y PRREYF ?gr§P € 3 of the
subst r at esstipcrringiafha3duitthblaphoweres i coatiuct oklteggattinel@3 erever],so
arranged. Ihg s 133 ;;lo%saﬂlé *as et sg&lg&aﬁ&cgayersugh ofs bR dxamgiuct or

arrangenent are direct to the contact |ocations 35, with the
contact | (RF&PF%%S’:}’&CE‘&FGFWIE? P’H?dh‘Fﬁgthteh%t%’(‘fﬁP’é?ﬁ 2lonnection regions of
the substrates 1 21 for the correspondi ng conductor structures 100 on the

first,gl aslshe!nayesr lgh%s‘lgggt&ogp%ngnt% 1ga%ﬂy ghlgyeg 9bltsa59megybl;epar ation

fromt e coated ers 2, as illustr exaérripi??eln Figs 5 and
6, may, f(ﬁ“’aé?%% cp&infesthiedlags rrauro CPV%’Eﬁ‘@n]E?th FRRSTPERT N/ recept i on
nodul es f ddonhéeeguencdgsnabove ) @rzh Erg.coverstions thet sanothess atbadi nent
of subst raéh%sléte\é/@a}%} héw@ thgeghzﬂrgurnflggl ol U and adiasder sgugmCy

conduct or arrangenent le still joined to the wafer in accorgance with

the i nvent‘ia(?ﬁlerl'hénc‘iﬂ’rdu‘é?r’(‘}fax%w rlénb%rﬁ’éﬁfer&‘bé‘(’)rﬁ?ﬁ ErhgPt HEegP &5 HPayers 9,
91, 925 93gla313 andrtheociondess othast ythec turakgedd)@Lhilse ishridHuge¢ase been
appl i ed ' ﬁ@ét L, WHQS enSHRSLL,ALESerknl HRWBEE “Jaaﬂech\él ASyidhs JNerc@mponents

10 with 15 rates 1 and conductor arrang ements 4, after they have been
di vi ded er)lﬁf"P I"Fé‘y\?‘véf%Whl%‘ércﬁéeﬁsthlga%ﬁr&cﬂré’du%%ﬁ Flé‘?MlPF?fblaé'ﬁBsQ(yﬁfee f or
further comanenica whe ebrcanrée ieeariegeethetiogtligtektogffnedthcdnt act | ocati ons
of the components 10. The external contact |ocations are for this purpose
provi ded, for exanple, with soldering beads 17, so that 20 further
conpohnt sFigan3hebAvy he FUbaEr e Artiowdny Shit A6t Ate ShARTOF FPALE Yol ogy .
The subst riadses dhaB 1dyes €asendpeAdigshavavoanyticbbmeact ooporents.

Accordi nglydgctﬁzt]se 7§ubs7t4r g% Q.:h]\é/aLS{ age rgaeYLoél s.[%ebc?pe@ggs fer om 'tﬂgﬁ” aatsl ng

mat eri al for exa ass or Iastl cs. | ass whic
parti cul ar#hpwauin &bYe 31“30rbel1§é1%&d af%teéF‘T‘%iLIe fiht ﬁec%gf“é"rlvﬁrm%rllﬁje
substrat esidl ohed,he DREPONERbEPLIBiILG Badwftodatt ghasss whichihasia and

coefficient, of INhg nﬁé%néw%ewmp%ex'{ot Wil Iy aE0imckaes witholhat, of the

%fsslve mé?ﬁ

preferTed evapor ati on- coatln
Fig. 3F The components 23 may, for example, comprise a capacitor, a
resistor, a coil, a varistor, a PTC, an NTC or a filter element.
Capacitors and coils can in particular also be realized by conductor

structures of individual layers positioned on top of one another and



Fig. a shows the diagrammatic | ayer arrangenent, for characterization 30 of
the RF properties, including the |ayer jthi cknesses of the neasured teat
striuctures. Figs 9 and 10 illustrate realized structures of open and buried
copl anar wavegui des. The foll owi ng neasurenents of the scatter paraneters
S12, S21, S11 and S22 were realized on the basis of these structures. The
speci men designations for the selected 35 neasurenents, shown in Figs 12 to
23, are to be found in the table illustrated in Fig. 11. Figs 12 to 14 show
t he magni tirgalefed REC™ OaE tPrthen Rt Lyarpt jent cgbinasgdasindagxt, Band t he

phase profidyeopfexbiiplescat éidupesrabBi@itutd 2f tRe iadviddd1 ofayed ©paa £opl anar
wavegui de Psw the &I ass 832& as an |n§ul at or, bet en he _al uril riumr

{
gtTruc t bov o) ndivid
|nterconne€fs he sca er paranéters § 8 gﬁl are also referred to as

t ransmi ssi bin cae thenusrd ar dvdstrrseat t er paraneters S11 and S22 as
reflection attenuation. 5 Fig. 12 clearly reveals an extrenely |ow

reflectio S11 d_S22 of the sign a speci nren from - 20 dBto-40
dB up to }1‘er 8‘&‘%‘55 SFTBUUERS © al%ug? ﬁé’?'rrlr%)eré §?rov?/x%1 EnuBY BRI, of | ess
than -2 dB>fr er furwéescaneaetu\rpéy Arsuetured] InteniaIST] and ehapirposhtionr ofn t he

measur ed V@lle'éeﬁlcla@l'yIdouaﬁétﬁkredna't@rféng tds dRaidtor §dRQuenay10f, 202GHz. The
scatter paraneters S?tl ancLt epresen tthe val ues f%% thg t ransm ssi on
el

comlin oncac t o) ve material
of the el ectr F¥EMIstyival he e she CPPYE Y 2 JHERES I'fear phase

profi L& ofonehénasc 8t t&r thay awe@lactsmalhagnrwcw@ly OIrow gilspariserbreanpacto a

frequency @finSthdSrspekei V1 HBAULELH “BhtiRs - b8 Wit RegafRr enCe7i O 6Fi gs 12
to 14 can al so be verified by neasurenents carried out on further

speci mens, 2 EERTAT t o which: Figs 15 to 17 show measured val ues for a
buri ed copl anar wavegui de 20 with glass 8329, Figs 18 to 20 show neasured

val ues fOfT}@”c&Rﬁ@t&PQlt@uWur@@\ﬁ%guéﬁe% Whdd sgl'@cst%rgé;%%mpf‘MnF' SFrédedto 23
show neasured val ues for a burie | anar wave de wth % ass {18-189.

25 Thide niERSHrEEnTEoréddart B 15 PeAT COMMUACT JREPT H PentlHt FEAMDE Phe
scatter patteneprrisaSkd afidch82donthetoskingrtiunes Reigd asgr 301 8ui 8t a

plurality of steps using different materials. This also allows further
functionalities to be integrated into the conductor arrangement, for
example thereby creating semiconductor-metal contacts or

20 thermoelectric contacts.

The production of the vias through the glass layer 9 using conductive
material 19 shown in Fig. 3E and the application of the conductor
structures illustrated in Fig. 3F may also be carried out in a single

25 step. By way of example, the conductor structures 19 can be produced
by electroplating, so that the material which is deposited first of
all, starting from the contact-connection regions 71 - 74, £ills the
openings 8 and then continues to grow on the surface of the glass
layer 9, where it forms the conductor structures and also, if

30 intended, may form the passive components 23. It is also possible for
the conductor structures 111, 112, 113 to be produced by evaporation
coating or sputtering, in which case it is also possible for the
contact-connection regions 71 - 74 and edges of the openings 8 to be
coated, so that the corresponding conductor structures come into

35 electrical contact with the contact-connection regions 71 - 74.

The interlayer can then be removed again, with conductive material

which has been deposited on the interlayer also being lifted off and



23 List of reference synbols 1Substrate2Sem conductor wafer3First aide of
14, 41, 42Conductor arrangenent5Secondisi de of 16Layer with conductor
structures on 161 - 64Conductor structures of 671 - 74Contact-connection
regi ons8Q0peni ngs in 9 above contact-connectionregions 71 - 749, 91 - '
93Evapor ati on-coating gl ass | ayer 10Conponent 11Layer w th conduct or
structuresl100, 111, 112, 113Conductor structuresl3Final evaporation-coating
gl ass | ayer 14Evapor ati on-coati ng gl ass encapsul ati onl ayer 15Vi al7Sol deri ng
beads 19Cordgctitrademhcopduqto1 RESTUSEuLser 8t GREARBT ieh comPEIna§er 23Passi ve
el ect ri calincDupeaetie? 3tanaduchi \thel giaE 2VRkot ograpdimtal| yn phast ur abl e
i nterl ayer29Separati ng axi s31Pl astic coveri ng33Active sem conduct or
regi on35Connecti on | ocation of 3337Via through 139Passi vati on
| ayer 43CorfdGct P fFHMR N ELIBPP5te PECOM JEPREiGAR® Gt EHFIEgPdI898Regi on of
t he EVﬂpOI’I&E/E?ﬂra@Qﬁé io@gngigas&}eayeasnmtnaﬁjn)setfdnr Hé&dilbhe byd%4a§ataemn Cl ai s
1. A process, for oduci n qonmponent . (.1 Vi a.conduct or..ayrrangenment
(2, "ah CaFRa pRE S (3P R RTRA Shb Ll ) cORLL P 3BTRS N 210
conpri si ng:nt pteckripysl gpntactdelidis pesardabeds cPieaclr eenglchser ragians(9an 91, 92,
?3,1 13)74)hac\hl=_ﬂgoeatrgﬂ>&&sa ﬂﬂ@;—&k{)&elﬁbr&o&a&e @uether COPErACHE %m%ge&tau' @Eklaxr egi on

- on_a substrate . evaparation_coating., .an -..appl.yi.ng at
| ast one ORHRTRT i TECT €80 omtyauors B s Uy ke pens28Pe 'l 5!
91, 90 9Jptrewifitede vas kd drpydhtalntpgraActwIith Bheontent cronnedinact i on
regi on (7kegidftof 2.cohBEctRh0sOSSrdfe abaiiMRdat RnClaliMed, snagerein at | east
one passive 15 electrical conponent, which is in contact wth the at |east
one conductor structure, is applied to the glass layer (9, 91, 92, 93)
3. The prdesskhigsreipepfre®rrn adeanmaE, shivey éi (Figh 1R&st 3®nenointehtayzy
el enents iWvitR $3036ire@r 21 Asl §HY13E@ o Bntdidbd AnYadd-SbRfiectdol egiadk NTC, a
fil ter, elepeni o e Gl ass LAXEL (DnofhurfBad®): e JhgapLOCESS a5
claiméd in~6ne O e preceding c¢lains, ereln the steps of depositing a
st r uct ur edcoghersd oh anegionh @xpédizgpply ibagnP 5 ogatddear tappheed grddettor struct ure

(111, 112,st%gl§r)ur_é£: CrCalisd ed Pis  aTHuNTLLrE@End &B&la%h@ g@a_ﬁ@&@%% Q1 _
structure whjch is arpglled at a La’h%rﬁ stage bei ng br ought |Qto contact with
a cont act CORRECEL P8R SREBIPE ¥ TG TGPt ¢t Ut é°a %r‘%usa AVeanthSar | i er
stage. 30 dentddtecprrecesen asotdra fed 7n Wreepodducheorpbetedlicagrisddarws, wher ei n

the siep Qha8&RRASIY itdTeRe PbtldsUlEhs0lREh haVLheéD deQdrirkd, w3 13) having

at | east one_o %Qié‘ FQSQ Qver a cont act-connection region (71 - 74) by
evapor ati o coati ng comnprised the steps of: 35 - applying a structured

interlayer (21), which covers the contactconnection region, - application

of a gl assgibayal té%e Ylow 92vard3nt 1ch) chy p2¥apsy BLERN o€0Rld Blodest he
substrate and d:],he st rtH(e:t.ured I nt Slrlilc%ygérwe( %éLgn N ich s, Present thereon, t he

. Il t own er ce
t hi ckness 6F°th&9gtass® 1 'aYEP (9, w =8

25 Figs 3B to 3E. This variant of the process according to the invention
is based on a conductive material, which projects with respect to
regions adjacent to the respective contact-connection region and is
covered by the structure of the interlayer, being applied to the
contact-connection regions prior to the application of the glass layer

30 by evaporation coating. This conductive material subsequently forms

the via.

In detail, first of all, starting from a substrate 1 which has been
prepared as in Fig. 3A, a conductive layer 25 is formed, followed by a
35 photographically structurable interlayer 27, as illustrated with

reference to Fig. 4A.

Fig. 4B shows the substrate after photolithographic structuring of the

interlayer 27. The layer is structured in such a way that structures



25 91, 92, 93, 13) preferably being less than that of the structured
interlayer (21), and - renoving the strgctured interlayer (21), with those
regions (90) of the glass layer (9, 91, 92, 93, 13) which are | ocated on
the 5 structured interlayer (21) being lifted with it. 6. The process as
claimed in claim5, wherein prior to the application of the glass |layer by
evaporation coating, a conductive material (19), which projects with
respect to regions 10 adjacent to the contact-connection regions, is

appl i ed t 1 Reich chesstheriatendndacent@shnermponioneleBione 71 ~ 74)remadd t hi s
material ({9pi1dce. C@Né‘f eds taymmeinstvwct;ur&dlei od:Rukb YRS 1hd) 25715 The process
as clainmed in Ah% th C, c{ ein, the usrtrrouc uregh15 |n'r:1 cq_l_l alyn%rt$21) i's
produced BY STt RG or"a BRGVSTT1 i8G5t & S Ut U M h G & T REMSF6t85s as
clained i rv-’eanena)ﬁlthe“pr'é‘@@df:wg bel %med\m&m 3 F‘ﬁ@l&e{pplﬂ@aﬂ—ﬁolﬁl of a

conducg or ssctaw&whea&t iheast gétumu&eslém 20r EkeRSLOby aRhyhdg a
negati vel Yy str cty interlayer of dggom t7|1ng 7conductl Ve tea[i al. 9.

The proces¥ g8 cga?' %(5“3 FroRe ocfonf"fﬁc 18P STEATRY ¢l ai e TS e T Che

appl i cat i orpngfictyive| ml@h@he@nd@c@kﬁvaﬁ# et W@eebﬁ?rp‘rltée@@sdt e step of

appl yi ng elLgbid Qahéaéneowltﬁtawe%pg@&%l @Antlaytaioaﬁ&émhafégwn SPUlhesH ng or

t t 10. th di
1 A il R el fUSEoHE OB A R T OB FACTUPEE THOPAMET ot or an 30

intertonnect, ie applied to the substrate prior to the step of depositing

structur edrlghasa% s AYR! 1£9F19914D 9%he %%suﬂ-@t)lnglél-lasIhPayQEogﬁ%saﬁﬁl:.@liaﬁ}nEd in
one of the preceding cla wherei n t he aggl Ication of at Iea% one

conduct or $EPEEAUPB ‘E?(f'i‘ﬁf)?‘-i sége :fil‘)’lflﬁéesép‘bft 9555 ot 3YEE r AREF L% 8npri si ng
di ff erent lxdndustlevesdribesuchl . way @git]l2t dppeopimeteks casredpantedoi vheone of

the precedingrdAl BB crehi (Rat o€ |Md@scibe nﬁteplaaf 16lepashiifNgere final gl ass
| ayer %13) and roduc g, .at &P&?rﬁtﬁ one via n the f nal 'Igl ass | ayer

(13). 15 13F7FRE rﬁfo%?eé’ ghe 47 R8I el f%e‘?’(@f“ﬁ % Y86F%ér i ng. bead
(17) is applitekle golveatyiand( id)thelhrocehe qmeomsnasi*ocbéltﬁ@dglaﬁsoheveof t he

precedi ng ¢lak & covbergk nsttrnetMSM at-e I(J.]f):e@mr“ﬁl‘%sr@s@linE@dUCt or
substrate with 10 active sem conduct or, %%lgons wherein the at | east

one conduct®BPEEAtEURI(InE ¢ K058 LAYST 1*PICh ipg) opep! 8% BRY & P T SFPES IS Ct i on
| ocati on (@mraof-coheecdon vegsers eoddiuiet oin thegifomm (33 xhahtdnductivies bei ng

appli?@' material located in the openings. This processing state is illustrated
in Fig. 4E. As a result of appropriate selection of the layer
thickness of the glass layer 9, which is matched to the thickness of
the conductive material 19, the surface of the conductive material 19
and of the glass layer 9 are at approximately the same height,

25 resulting in a planar surface. The process can then be continued as
explained with reference to Figs 3F to 3G, wherein the second glass
layer 91 in Fig. 3G and any further glass layers can be produced with
vias in the same or a similar way to that which has been explained

with reference to Figs 4A to 4E.

30
According to an advantageous refinement of the process, the components
10 are produced by coating substrates while they are still joined to
the wafer. In this respect, Figs 5 to 7 show various embodiments of
coated wafers 2, the components being obtained by separating

35 individual substrates 1 from the wafer.

Fig. 5 shows an embodiment of the invention in which a semiconductor
wafer 2 has been provided with a sequence of glass and interconnect

layers. The wafer material used for this purpose is preferably



15 15. The process as clainmed in claim214, in which the active

sem conductor region is arranged on a figrst side (3) of the substrate (1),
wherein the deposition of a structured glass layer (9, 91, 92, 93, 13)
having at | east one opening (8) over a contact-connection region (71 - 74)
is effected by evaporation 20 coating onto the substrate (1), and the
application of at |east one conductor structure (111, 112, 113) to the

gl ass layer (9, 91, 92, 93) takes place onto the first si de (3) of the
subst r at e.si25ca6. sTire phm:e\sselatglchaﬂ peepaffieienitnell Shermlngreansine active

sem Conducv;hQ.Eh rJ?sgvafy (ﬂé§i tﬂa%cl@écf aboerd 08 anti é\&boﬁétﬂ%n(&)at(iﬂg thessubstrate,
which is the opposite side f %}d%asecon si,de 5}6? K ss | ayer

| a
(9, 91, 9Xrcgztheyzhayeg ba%rbﬁé’ﬁ’f Hee Ehet o R er ﬁ% elfr %n‘? fé‘g 111,
112, 113) tme ppplesethg whateh sBOw gl Lidess thee Btaappodducatr MGClmrgva@ualeast

one via (BJJDEtmeghlIﬁecm@gﬁaﬁbgj%anﬁm@@a&a QNohQGRk| pfn;eaaea he first
side, through the substrate (1 pr oceijs as clai ned of the

precedi ng T9PAFHE- O WHEeftr 35 © a‘t‘lqlg'aietlyoh% 5ﬁﬁrt|c‘:t°5‘?°r§=tr’rtﬁc uF”ét

111, 112, &b3p¢toshbtmicitbre whiveh ig eypirabbel for sraddanbctandndd a vi a (37)
through thaep substeate (1) . 27 18. The process as clained in one of the
pr ecedi ng cI ains, wherein the substrate (1), during the applicati.on of the
gl ass layer (9, 91, 92, 93, 13) by evaporation coating, is held at a

t enperat uren ef fhwtweiste 30Chanda RGO hagr efdivadhal betiveepeBCndwrtor20C. 5 19.
The processAs,£l:ai JBdni frPREnMccbhe PEEGRAL NG Gbaldions\WLrei n the pressure
used duringthe application of the glass layer (9, 91, 92, 93, 13) by
evaporation coating is kept at nost in the range of 10-' rrbar preferably
in the rangetbis Bob&dimeat ccfrtbelmmenthenZO:heTb@dpcgmessra@embai redsin one of
the pr eCEdalrr}gngécﬁloHBa s%gr[da'sgdé i}eogltﬁéswi@feﬁ (2 ox.glbheggubs%’sltéss 18ppl i ed by

evaporation coatin deposition rate of at least 0.1 ~tm.of |ayer

t hi ckhess Per Wi‘ﬁeﬁu?e thiS ‘-’Zef°n4‘hse1d5r?ﬁ}é‘§s°1h§h‘élcﬁipﬁ‘ébtﬁ ﬁlﬁ‘héer‘F e preceding
cl ai ms, wheinetneidachatingeast aotiereopariicagdBpr iregtibes gBass | ayer (9, 91, 92,
93, 13) ie filled with conductive material (19). 20 22. The process as
clainmed in one of the preceding clains, wherein the substrate (1) is coated
while it i BesEPIUCER BRI ERR WaF el lUsTatef el pimisEied fOFRi Tf8dt ™ one of
the precediang 6f ailasitywhertdi, niRert akiaappll cationdeftar gtassurey brifd, 91,

92, 93, 13), Qxe@\ﬁapgr@t kalar%ﬁ@é Intagefaa @sée%sdmlaxvp&garrﬁaﬁ;e% asshst ed
dep05|t|on Pl AD) . onponent havi na:tes conduct or arranﬂement (4,

41, 42) 3PIWAPEYPH AR F‘%%ﬁ”(’ia?"r‘é‘ﬁ&é PEFHICFE AT GRS P5°
parti cul arexprathegedi tis rafeddhee proO€EEs 3ast« 3ai aneld ok rFige4ftot 2. precedi ng

Cl ai s, Vm[%}a%:.&ﬁ@”éﬂ%s concﬁlc%gp%trg‘ﬂg%méllé h@M&v;}xg 1ﬁ'tF1|gea§tlsOQ@so
contact-connection region (7 %
produced in mu tllayer form, or which purpose accordingly the steps

25 of depositing a structured glass layer and applying conductor
structures 100 are correspondingly carried out a number of times, and
with a conductor structure 100 which is applied at a later stage being
brought into contact with a contact-connection region of a conductor

structure 100 applied at an earlier stage.

30
Moreover, vias 37 through the subetrates 1, which are electrically
connected to the connection locations 35, are introduced into the
wafer 2. The via may preferably be produced by etching pits into the
wafer from the second side 5 to as far as the preferably metallic

35 connection locations 35, which simultaneously act as an etching stop.

Then, a passivation layer 39 is produced on the walls of the etching
pit and the etching pit is filled with conductive material 43. The

conductive material 43, which is uncovered on the side 3, of the vias



35 --on at least one side (3, 5 of the substrate (1), a glass |ayer (9,

91, 92, 93, 13) of glass deposited by gyaporation coating, which has at

| east one opening (8) with a via which is in electrical contact with the
cont act -connection region (71 - 74), and 28 - at | east one conductor
structure (100, 111, 112, 113) on the glass layer (9, 91, 92, 93), which is
in contact with the via. 5 25. The conponent as clained in claim24, which
i ncludes at. | east one passive electrical conponent (23) on the glass |ayer
(9, 91, 97 8&vet3dg anhortack scaaonreicnedediont fry gendugsst adyucewnsdutilor
structure (100, cg,g,&uctq,;zarr;;,?gmengo‘l 26. The conponent ae clainmed in claim
25, wherein the passive electrical conponent (23) conprises at |east one of
the follow ng el enents: a capacitor, a resistor, a coil, a varistor, a PTC,
an NTC, a Mdrktwdr, etienmengionk5o2 the The feosnpdnelm sasons aided haviowetlf cl ai ns
24 1o 26, yhLchd GQ%&JQ@SC&M taohﬁ%% oﬁ%usﬁ@rfo@rgoa@g@mme édhaudior 42)

with at least two glass |ayers (9, gflled by eg oration
coating arftFrBEEHFeRatAoNgE &£iCorRRICEERT ﬁFﬂ&eB?‘é ¢10t" TPE9S °PRSUCTHH 113)
appl i ed t strhermrea TONdue thepugitr totalcentartawitilr $he gdoaSSCd—ayemedirébmg in

el ect 1 cal, COBLAGL I Do CODEUCLO IRl pHEAUSOheeneceTM b angebayer via

via (15). ohent as cl ained | n_one of ains 24 to 27 V\/nereln
the 25 subder a?rélueiar EERMTIERS aXF PERERIHE HFPY ﬁ%ecl‘t(ﬂl??)]v?nynﬁowg? als: -
sem conducdcOkhe iddnfedtlibs Ulc@bt Sddsi EDran chedlant eide ofl abs, subsplastil. 30 29.

The Corrpor&%ngzhlass wg a'l'EEgs t@eg%sggbfé @bpschgllaétQ.vngem\ﬁ/@gﬁ(ﬁfc@o} %g§&§§t rate

(1) conprises conduct or strate having | east one active
seni conduci3ofo r@g?bﬁ’?l(lﬂ)"l@nt%e FPF‘%‘%Ct?Fo@rE‘B?e“@PttW SOhAFSEE SR1), which
i s connect&dnils tthem athel #ade Odumivomiudbor eyions300 BEhemtwrgorerheas cl ai ned

inclaim2g,., m%r%&utc@&r% LGt efk GhadscbaYlrah eme%l 492, 93, 13) and the

at | east one conduct or structure (111, 112, on the gl ass | ayer
(9, 9313 92, 93) are arranged on the first aide (3) of the substrate (1).
31. The corgpene&isudstechad mdtédt ¢haidomBohennhesubisaqidnelgtoretvededy5 gl ass

| ayer (9, %af%t%on%o 1B 4! h%h@ten!bsaﬁatenensqlo@anmagr Supugtare (111,

112, 113) | ass ar'e arran second Side (5

substrat e I(IP)fldehWé‘FP a8 té%‘tﬁis?%@%%l%’-lf’fid‘ﬁyﬁﬁel‘]f |°|fs?"a§i°H%t1(°§7 and t he
substrate dohkihpglass laaasdr anglasicdcd FéyeLiMBNET toddtlicd sadeant act | ocati on
(35) (a the first aide 10 (3), which is connected to the at | east one via
through the glass layer (9, 91, 92, 93, 13). 32. The conponent as clai med
in one of Rilgaj freshpus ta f3utheghemkedimerie of (VS Fueatian). ARJMIGE gl ass | ayer
(9 91, 92&ub93ratb3)wﬂﬁﬁh€are likewise joined to the wafer have been coated

with a conductor arrangement 4. This embodiment of the invention is
gimilar to the embodiment shown in Fig. 5. A semiconductor wafer 2

25 with active semiconductor regions 33, which are assigned to individual
substrates 1, is also used in the embodiment shown in Fig. 6. As in
the embodiment shown in Fig. 5, during application of the conductor
structures 100 to the first glass layer 9 of the conductor arrangement
4, the connection locations 35 of the active semiconductor regions 33

30 are connected to conductor structures 100.

Unlike in the embodiment shown in Fig. 5, however, the glass layers 9,
91, 92, 93 and 13 of the conductor arrangement 4 are applied by
evaporation coating to the first side 3 of the substrates 1, on which
35 the active semiconductor regions 33 are also arranged. The vias 15 in
the bottom glass layer 9 of the conductor arrangement 4 are applied
direct to the contact locations 35, with the contact locations 35

accordingly forming the contact-connection regions of the substrates 1



15 substantially matching coefficients of thermal expansion. 33. The
conponent as clainmed in one of claims 24 to 32, wherein the glass |ayer (9,
91,792, 93) of glass deposited by evaporation coating has a | ayer thickness
in arange from0.05 ~-mto 1.5 mm 20 preferably in a range from0.1 ~mto
1 mm 34. The conponent as clainmed in one of clains 24 to 33, wherein the
conponent (10), on two opposite sides (3, 5), has a conductor arrangenent
(4, 41, 42) which conprises a glass layer 25 (9, 91, 92, 93) of glass
deposi t ed fivy @mpgxmsipendi@eawrr@gctcmatrlilqwtra@lel@0a<9n Ithasfirsheglmpeni ng (8)
with a viagyhich is in electrical contact with the contact-connection
region, and - at |east one conductor structure (100, 111, 112, 113) on the

gl ass layer (9, 91, 92, 93), which is in contact with the 30 via (15).
Aye Aa . AhA: 8omhonents 10 which are obtained by separation from the coated

. Al a. Agy. %Mférﬁ%a"/aﬁ&(u@é@aé@d AR G of ARYerPl &1 i nARY ABY a N AL A By A
.A(r. Au . Al u% Aya
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insulating material, such as for example glass or plastics. A glass

which is particularly suitable for use as a material for the wafer or

25 the substrates 1 of the components 10 is Borofloat® glass, which has a
coefficient of thermal expansion which virtually coincides with that

of the preferred evaporation-coating glass.

Fig. 8 shows the diagrammatic layer arrangement, for chargcterization
30 of the RF properties, including the layer thicknesses of the measured
test structures. Figs 9 and 10 illustrate realized structures of open
and buried coplanar waveguides. The following measurements of the
scatter parameters S12, S21, S11 and S22 were realized on the basis of
these structures. The specimen designations for the selected
35 measurements, shown in Figs 12 to 23, are to be found in the table

illustrated in Fig. 11.

Figs 12 to 14 show the magnitude of the scatter parameters S11 and

§22, 812 and S21, and the phase profile of the scatter parameter S12
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the electrical signal at the respective frequency. The linear phase
profile of the scatter parameter S21 has a very low dispersion up to a
frequency of 50 GHz.
15
The measured values shown with reference to Figs 12 to 14 can also be
verified by measurements carried out on further specimens, according
to which:
Figs 15 to 17 show measured values for a buried coplanar waveguide
20 with glass 8329,
Figs 18 to 20 show measured values for an open coplanar waveguide with
glass 8329, and
Figs 21 to 23 show measured values for a buried coplanar waveguide
with glass G018-189.
25
These measurements reveal a trend toward lower attenuation of the

scatter parameters S12 and S21 when using the RF glass G018-1889.
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61 - 64 Conductor structures of 6
71 - 74 Contact-connection regions
8 Openings in 9 above contact-connection

regions 71 - 74

9, 91 - 83 Evaporation-coating glass layer

10 Component

11 Layer with conductor structures

100, 111, 112, 113 Conductor structures

13 Final evaporation-coating glass layer

14 Evaporation-coating glass encapsulation
layer

15 Via

17 Soldering beads

19 Conductive material

21 Resist structures of an interlayer

23 Passive electrical component

25 Conductive layer

27 Photographically structurable interlayer

29 Separating axis

31 Plastic covering

33 Active semiconductor region

35 Connection location of 33

37 Via through 1

39 Passivation layer

43 Conductive filling of 37

75, 76 Contact-connection regions

90 Region of the evaporation-coating glass

layer on resist structure
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a number of times, with a conductor structure which is applied
at a later stage being brought into contact with a contact-
connection region of a conductor structure applied at an earlier
stage.
30
5. The process as claimed in one of the preceding claims, wherein
the step of depositing a structured glass layer (9, 91, 92, 93,
13) having at least one opening (8) over a contact-connection
region (71 - 74) by evaporation coating comprises the steps of:
35 - applying a structured interlayer (21), which covers the contact-
connection region,
- application of a glass layer (9, 91, 92, 93, 13) by evaporation
coating to the substrate and the structured interlayer (21)

which is present thereon, the thickness of the glass layer (9,
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conductive material (19), which projects with respect to redgions
10 adjacent to the contact-connection regions, is applied to the at
least one contact-connection region (71 - 74), and this material

(19) is covered by the structured interlayer (21).

7. The process as claimed in claim 5 or 6, wherein the structured
15 interlayer (21) is produced by printing or photolithographic

structuring.

8. The process as claimed in one of the preceding claims, wherein
the application of a conductor structure at least comprises the
20 steps of applying a negatively structured interlayer and of '

depositing conductive material.

9. The process as claimed in one of the preceding claims, wherein
the application of at least one conductor structure comprises
25 the step of applying electrically conductive material by

electroplating, sputtering or evaporation coating.

10. The process as claimed in one of the preceding claims, wherein
at least one conductive structure, in particular an
30 interconnect, is applied to the substrate prior to the step of

depositing a structured glass layer (9, 91, 92, 93, 13).

11. The process as claimed in one of the preceding claims, wherein
the application of at least one conductor structure comprises
35 the application of structures comprising different conductive

materials.
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12. The process as claimed in one of the preceding claims, which
includes the step of depositing a final glass layer (13) and

producing at least one via (15) in the final glass layer (13).

5 13. The procesgs as claimed in claim 12, wherein a soldering. bead

(17) is applied to the wvia (15).

14. The process as claimed in one of the preceding claims, wherein
the substrate (1) comprises a semiconductor substrate with
10 active semiconductor regions (33), wherein the at least one
conductor structure (100, 111, 112, 113) is connected to a
connection location (35) of the active semiconductor region (33)

while it is being applied.

15 15. The process as claimed in claim 14, in which the active
semiconductor region is arranged on a first side (3) of the
substrate (1), wherein the deposition of a structured glass
layer (9, 91, 92, 93, 13) having at least one opening (8) over a
contact-connection region (71 - 74) is effected by evaporation

20 coating onto the substrate (1), and the application of at least
one conductor structure (111, 112, 113) to the glass layer (9,
91, 92, 93) takes place onto the first side (3) of the

substrate.

25 16. The process as claimed in claim 15, in which the active
semiconductor region (33) is arranged on a first side (3) of the
substrate, which is the opposite side from a second side (5), on
which the glass layer (9, 91, 92, 93, 13) is deposited and the
conductor structure (100, 111, 112, 113) is applied, which

30 includes the step of introducing at least one via (37), which is
connected to a connection location on the first side, through

the substrate (1).

17. The process as claimed in one of the preceding claims, wherein
35 the at least one conductor structure (100, 111, 112, 113), while
it is being applied, is connected to a via (37) through the

substrate (1).
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18. The process as claimed in one of the preceding claims, wherein
the substrate (1), during the application of the glass layer (9,
91, 92, 93, 13) by evaporation coating, is held at a temperature

of between 50°C and 200°C, preferably between 80°C and 120°C.

5
19. The process as claimed in one of the preceding claims, wherein
the pressure used during the application of the glass layer (9,
91, 92, 93, 13) by evaporation coating is kept at most in the
range of 107! mbar, preferably in the range of 10°° mbar or below.

10

20. The process as claimed in one of the preceding claimg, wherein
the glass layer (9, 51, 92, 93) is applied by evaporation
coating with a deposition rate of at least 0.1 Um of layer
thickness per minute.

15

21. The process as claimed in one of the preceding claims, wherein
the at least one opening (8) in the glass layer (9, 951, 92, 93,
13) is filled with conductive material (19).

20 22, The process as claimed in one of the preceding claims, wherein
the substrate (1) is coated while it is still joined to the
wafer.

23, The process as clalmed in one of the preceding claims, wherein

25 the application of a glass layer (9, 91, 92, 93, 13) by
evaporation coating is effected by plasma ion assisted
deposition (PIAD).

24, A component (10) having a conductor arrangement (4, 41, 42)

30 which is suitable for radio-frequency applications, in
particular produced using the process as claimed in one of the
preceding claims, which comprises

- a substrate (1) having at least one contact-connection
region (71 - 74),
35 - on at least one side (3, 5) of the substrate (1), a glass

layer (9, 91, 92, 93, 13) of glass deposited by evaporation
coating, which has at least one opening (8) with a via which
is in electrical contact with the contact-connection region

(71 - 74), and
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- at least one conductor structure (100, 111, 112, 113) on

the glass layer (9, 91, 92, 93), which is in contact with the

via.

5 25, The component as claimed in claim 24, which includes at. least
one passive electrical component (23) on the glass layer (9, 91,
92, 93, 13), which is connected to the at least one conductor

structure (100, 111, 112, 113).

10 26. The component as claimed in claim 25, wherein the passive
electrical component (23) comprises at least one of the
following elements:

a capacitor, a resistor, a coil, a varistor, a PTC, an NTC, a

filter element.

15
27. The component as claimed in one of claims 24 to 26, which
includes a multilayer conductor arrangement (4, 41, 42) with at
least two glass layers (9, 91, 92, 93) applied by evaporation
coating and each having a conductor structure (100, 111, 112,
20 113) applied to them, a conductor structure on a first glass
layer being in electrical contact with a conductor structure on
a pecond glass layer via a via (15).
28. The component as claimed in one of claims 24 to 27, wherein the
25 substrate (1) comprises at least one of the following materials:
- gsemiconductor, in particular silicon,
- ceramic,
- glass,
- plastic.
30
29. The component as claimed in one of claims 24 to 28, wherein the
substrate (1) comprises a semiconductor substrate having at
least one active semiconductor region (33) on a first side (3)
of the substrate (1), which is connected to the at least one via
35 (15).

30. The component as claimed in claim 29, wherein the structured

glass layer (9, 91, 92, 93, 13) and the at least one conductor
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32. The component as claimed in one of claims 24 to 31, wherein the
substrate (1) and the glass layer (9, 921, 92, 93, 13) have

15 substantially matching coefficients of thermal expansion.

33, The component as claimed in one of claims 24 to 32, wherein the

glass layer (9, 91, 92, 93) of glass deposited by evaporation
coating has a layer thickness in a range from 0.05 Um to 1.5 mm,

20 preferably in a range from 0.1 Hm to 1 mm.

34. The component as claimed in one of claims 24 to 33, wherein the
component (10), on two opposite sides (3, 5), has a conductor
arrangement (4, 41, 42) which comprises a glass layer

25 (9, 91, 92, 93) of glass deposited by evaporation coating, that
includes at least one opening (8) with a via which is in
electrical contact with the contact-connection region, and

- at least one conductor structure (100, 111, 112, 113) on
the glass layer (9, 91, 92, 93), which is in contact with the

30 via (15).



