;e3ed"Jl i t"6" T"w02SGE.0511 SGP 1 Schott AG Process for producing a
ccorrponent haydd\%sa ductor arrangenment which is suitable for

radi o-frequency applications 5 Description The invention deals in general
~terns with the field of radio-frequency circuits, and in particular the
-invention. relates to a process for 10 producing conduct or structures which
are suitable for radio-frequency applications on a substr

conponent having conductor structures suitable for radio- HM@W@ m mr
structures. It is known that the trend in the sem conductor S
toward 15 ever higher data transmission rates. Frequencies in'th& gigahertz
range lead to increased signal attenuation at the feed a

systens. Hitherto, primarily printed ceram c (HTCC) and glﬂm ]Hm m,mm
(LTCC) nultiple layers, which after they have been print

| ayers, |lam nated and sintered, realize a three-di nensional

mul tilayer wWFt9%g?for a radio- frequency circuit, have been used for systens
of this type. Mreover, organic nultiple layers which are not hernetic are

al so used. HuEyRS fo@tprlahgélnt;r SUEDGIES ndf18gtd WSHSSEOL J2Q5SRG £ Fhilhl | NG
25 systens of this type incréase on account of the attenuation in the

interconnects. One causé Y FRE® APGH2EEPETFGrPRFY PEPHHTESHPIS i cation of the
i ntercobnects, usually by nmeans of thick-filmtechnology, in particular by
means of sc ting. The interconnects produced using this technol ogy
have a conspderzrg%e&l nhonogeneity of the 30 interconnect contours. The

i nhonbgeneities of the interconnects act as antennas, |eading to extensive
| osses t hrough maditabhOdmalAl BrO,gehé‘h&laﬂ@nisCaiﬂ}OIﬁBefﬂllélﬂhE HHGC-anehuleh €
merials used,gee L Leg A LPARLd LA ENE] Lol Adko:] LepuanCy proper i es,
in part| cul ar 3 the d val ues consecluent y I o-Trequency
Wirings0 eRPIGHGERS KPERRGTOS TiIPRtIFRECYIBICh TEC SHalhle E%Fnréﬁ%%ffﬁeq‘{féléﬂ up to
frequenci esagfliabt presemnta Sbdadate, Thad HECE adighohddECrheermntesideave an

i nevitable grany Lgrl LY W ehe has,an cadys %ggg Lffect..on the radio frequency
properties and s to the interconnect tegrate therein 5 having a
surface contour correspondl ng to the granularity, which |likew se leads to
i ne | ossesrIt F;ur khemnmore, t&é rﬁrehhrh@ Ene\sehadingut eadsndstehrisnkage-of the
substrates, Kk ff.i accur i ele

di rrens?%ns ?k{er%eﬁ%adevel}%n lrsr%lncinsr %\}se Eye %te?%%/\e/asrg* 8 gcﬁqﬁg

di sadvant agé@ﬂ?@ %?ﬂdcl@ffrqcr?ﬁi‘%ﬁ?hﬁb?fﬁdyawnaﬁlr?@ eﬂarﬁheu%eqde%reeee%@es to
apply the ipjarasnnachsrday eyﬁemm Ipeihtﬁeﬂa&érﬂs@lar I—S‘DUI taki fihss1be dHavever,
the sinteringof the, HiI'C(ia L4 Cﬁ ’E]Bt grdalg g Q.pLqdy eprtl*rlg rk?:g stack
required in previous roce sed StiT presen 53 ma| or e or exanpl e,
sintering of°TENCETCClewtwdm e3teqtsd é§da'51tné?rfﬁ@\' alf%ﬁlezéfa abreeadpeggomel A

t enper a0 ur ecPfmulbO0Gek Swirrgyi f2da ene@io f Heghdre-yStMRLE N0t HERC &L a8t CS.
These teanpeg§g€éRgsog %@EEtEQpe. Moreover, organic multiple layers which are not

hermetic are also used.

uctlve

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



-2 0 changes in the interconnect structures, and the choice of interconnect
-materials is limted. The invention is therefore based on the object of
provi ding i nproved interconnect systens, in particular in ternms of the
“radi o-frequency 25 properties. This object is achieved, in a very :
-surprisingly sinple way, by a process as clainmed in claim1l and a conponent
as clainmed in claim?24'. Advantageous configurations and refinenents form
the subject matter of the correspondi ng subclainms. 30 Accordingly, the
i nventi on peendogdes hdtphegeesstf GECHroadbBithgaersonporrehy Heavéergua tonduct or
arrangenent £ wWyjuehcics sgliattapwsefnerm adk 0 Theegieensya appt | GabkhRIShatd awhi ch a
structured gl ass ]La er_havin at .l |, east onedoeorem ng over a
cont act - conAEELI dn rgg?ounal'}s d&8pbE 38 Bn A Eibstrate By BVAPSFati on
coating, an@remueheastroprrdicorrddciendsste t}d:lteu¥r66350rm§ca?)mn|te@iratt@dt%@rgifass
layer, $he gondycs QfursiddIChbiiRirnadiRGp&lRGY N1 Lahe RBARGI 1YW | Aint e
contact-con ctl on region. COI’dI ngly, the process according to the
i nvention c eﬁ'és?)sléeﬁ to be’HauéE *¥onponent having a conductor arrangenent
which is sui tabl e for radl o-frequency applications which conprises a

substrate hayidagr@irel, e@-ﬁxtteg% QQ&F@%I}PQ@Q@&ttlooghfl%gh@en,of5trre on at | east
one side of the substrate | ass | ayer. of Iass deposi.t ed by evaporati on

coating, whf&f Ra%t wﬁ"ecé‘sf‘a et bpBhAf Cdll\h th ﬁck}’fa& iPHPFEA Re®t &l ri cal
cont actOwi t tinteheioont act connection region, and - at |east one conductor
structure which is suitable in 10 particular for radio-frequency
applications on the glass |aye which is in electrical contact with the
via. In thi©CorbeH, ‘T6HE %/“5? RPuRTUY &8¥3 EFPEFE S (" Eabl e for radio
frequency apidadeattiagasuartéitio-fhém trrdensitogpcby ns par tveciduar PES preeasisag 15

conductor sty Sh&ly%e“ﬂt‘%@c&ﬁu@c@?%‘}U&Txagﬁa@gtﬁna@émlhgs&g@ébt_ste\%ﬁ@ )
i es of her t han GHz e termconponent is to

freque
be undggsto%ﬂ’eéigr'eﬁ%nifé‘s‘ffﬁt? ﬁBtthﬁnﬁglccaﬁreIrTé:&‘P%tr‘?lréa]csoﬁﬁo‘?fé’ﬁf‘ngltﬁet he
context of theEng {rapkesepiréediventreyhoud Ipeoterses conponerseatse BIGoNpasses a

coated substrale, WD &gl Osﬁﬁ%ﬁg%’f anﬁlé%t OdraRk £ aNGEIERAL 501
radi of requency conductor s hen as a unit_serves as, a carrier

ste
and for the*TERRRCECORT G ¥ rrg?o Eon‘b&ﬁ@ﬁ?%""tué‘? Ml ar°% SrTb%rféﬁ‘t"sre\ﬂ th
carrier materdnafoandersiditerfrrgeqbeitcy condict.ofhsystenmerakersgeherdltby 2 5

al so reherrggd, ng as, Ef’?&“ﬁté&%ﬁl&!?&%t?&%&é@t 8fg tHaC Qb :R3So4 AKeLr LARect
preferably be deposited using an apparatus as described, for exanple, in

t he Ger man ‘Eﬂ‘ielri”t”yS rode™b&4r i ng appl i cati on number 202 05 830.1, in
particul ar by el ectron beam 3 0 evaporation. The content of disclosure of

the utili tyTr{EDG!ﬁLerQQ@E'lrégtﬁ‘mwo?@tﬂag@d nAmber 202-03:83014i% BELLRYy
incorporated in its entirety hy reference in the subject matter of the

present apptiEAEPHITCt ADESFBT ng Mt RFTA L PRI N e RE™D Ot AR iTATENTTE6A S e gl ass
| ayer 23 appidpedt3s5 Dyisevaportatls erhteadd, N hreugkupbasimglyonimgssi st ed

deposi tion (R AD) ., LRoddUsSa£a38indN 1h 0N REAMLS HikRGs R O @ 1fhRaSuUk f ace
which is to be coated duri ng the evaporation-coating process. This leads to

further denSi®fcati A HHAIEOeARRTI98R T 17 E ANIET HoETeifsfoyn 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.



-When the conponent according to the invention is produced with a conductor
.structure which is insulated with respect to the substrate by an insulation
| ayer of evaporation-coating glass, it is possible to dispense with
“co-firing at high tenperatures conpared to the 5 production of prior LTCC
-or HTCC conponents. This nmakes it possible, for exanple, to use materials
which it has not hitherto been possible to enploy, such as for exanple

al um num which do not have to be stable up to the high tenperatures

requi red foRcewdfingimgthe @rogesswettordéne dredbiet drvettrigetiare’s waéhtas for

exanpl e i nt gfgcgfage&tc%mpbrtenltsh@l%@ Q%ﬁh@t%rf eraﬁ@&ne@xrt We PASSEVALe
el ectrical conponents to o the g ass.la ayer and brought into

contact with°ora b%rfé@?‘éed‘cﬁ’o &ﬁécﬁ%ﬁ?ﬁﬁc‘f% BSE¥REIUFe. By way of exanple, it
i s possible-for a s#paciteohavimgr esilskor ona cyithctzopasdtstorzedac®TC, an NTC,

to be 1§ appliedof ot headl 888 Jiayedr age m%gwa&eel@@tlaggalay@prmogmts or for
a filter elenent to be applied to the artlcula

ass I
advant ageous enb8HWehtd §F EHPOFALRL F%antlﬁ?b\ﬂ 582 hf&‘Sr t H&2pF S48 uc%/ R34 df a
t hr ee- di nensi onakir anmuid whagterisconddetioricsystoprx @ipn thesedsseeat e. For

this purpose, the,ste@PsoPlredeQSkAd Ng a structured glass |ayer and of
applying at |east one conductor structure arﬁwgr e o%tl?a nunber of
to

d
times. The indi viHUEDEShI s CPHPEFST SHAFOTEE S8t iéfur'ds may be
struct &Ped diffepenticylan fgrdaeqdlbﬂfq@ngdmmeaapltlhaewdprnéha orrak Eortduct or
system in partigylarial soehamiing.? conPASSkY€r GaAPANRents, which are formed
on one or nore individual |ayers of the nmultilayer conductor system 1In
this case, it is advantageously possible for a conductor structure which is
applied at anltatiercsitage tcondetoonsteotedssovia aoateactitdminetdd oadiegi on of

a conduct or £544MGE a%p@pcﬁl 6gs at-c an, earldRbsSRA0en atidat-an abecthki cal 30
connecilon is created between two individual |ayers of the conductor

ar r angérent CaMYFCERE SEREFRATEBATM IERYAMs Ce2Che? 1Y hREW™tb B2 Hhéthr .

Accor di ngl y fréduensidshef egbighposdizbl e GHe. f orm a conponent whi ch has a

mul tilayer conductor arrangenent with at |east two glass |ayers which have
been applied by evaporation coating and each have a conductor 35 structure
applied to themiswiriest cSABUEBr cTPPIRturé oh P8 ‘fr}dre§?t°é1da§§ | ayer being in
el ectrical eomir@etsisigt hota codNCWCEbrctsdnuccunerrent a Isetiondogtagsof dyper via a

vi a. b*oweg@gsenlttldv%n@lo%o 99@%%%&9&&%% DRSO MEAS whigheare
p05|t|oned above one anot her or of brought into contact in

i ndi vi dual §rEEaFayelrR 3 66%\%‘é&ra%‘tf’\?‘éyo?fé‘déﬁ?)‘i‘héfra@Sm?%aPr BHiay of
exanpl e, a eeafw@aty conaediorosysteg) omioh thke substrigt eeiwst Ay augh:cient act ed

to the 5 outghdg, tIfOUGH, & PLUTR! EIMn0l @S5y 85 0fr iSnsoRRectadnto a
conductor structure of a further layer. Furthernore, an advant ageous

enbodi nent GRT1HFE ‘bart(?(‘féﬁjs 3B oRAYtB ST HoGP e T He ST “0F W8PYYI EF AF R ETrct ur ed
gl ass Rayer ahs&virageated| easts onsoiffkqpedy Rgbovetesn. cont act - connecti on

regi on by evaporation coating conprises the steps of: - applying a
structured interlayer, with a structure which covers the contact-connection
region, - appfiitart drveF BPgPETETPRNePe RPPETLIRSr BT 1N GRPPTRF 0%t he 15
substrat e addsd¢dibest riactanapgdle ntiertray eermeni ohiliisy prgiseriteatrhey eon, t he

thickness of, %ﬂ%agl&ﬁ%uweﬁof)rogf giahl y; being dess @nectttlaa @bt he
structuredln erl ayer d - renoving the structured_inter with those

r egi ons of Fﬁ%pogﬂaéé%“ I a%rco\‘/\h?rtthoﬁr‘bls%%sd’tr@do%ﬁhf hlétléf'f%é‘f)ﬁ?%&ef"ﬁ’t’@rl ayer
being 2 0 | kppredavidrh nuhberThe2 D5r 83t.ur €6l Hemtley liayerpomaysd fioritexampletybe
produced by bphpetf%kémogﬁ amal Qub%fercuq&a%gpgofoth@ pwsérﬁbgﬁpmgwnem st. In
this way, it is possible, by applying the glass |ayer evaporation
coating and 2 5 then lifting it off, to achieve very accurate structuring
of the gl asactayengwict b wedihemkett aeot,nesmmtnhl@dgeSe ignagheayegiisnapmveded by
the ingerl awreva:p@rmghtéo%@l@ ARGL 5&9&@ @&blag isec%'dS&ep%tswgotnurbfw)

however, is a ossi b or an"interlayer of this type to be Cﬁroduced
directly, fadf %%inﬁ?s@ b§™ prrntsafyts 3B FACES 8RRy tf‘% %‘rfiﬁe[ I‘YBJrcr\/éFl Hhtt%of the
process, naskétug afiringetisulstpataeios-cebf oot edodegsnens bfada taskrtiecat ed
between 1 ar geh, and, SUBSLIALE, Qi g, the AV aRPLAL kpdkcgating process, for

exanpl e a I's securely bonded to the substrate.



-35 Furthernore, a variant of the process provides for a conductive materi al
-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 | east one contact-connection region prior to the application of
-the gl ass | ayer by evaporation coating. This produces a conductive, raised

structure on the contact-connection region. This step can be carried out,
for exanple, by the interlayer being photolithographically structured

t oget her wi Vierathayempgfens teneddend e whet épyitior nswhiehcedsetbe | ayer of
conductive paifEiA sksudeproviadchromitbe dtegians wipeb: sur edindoihate

cont act - connecti on r.egj on_toget the interl h | Iay r can
t hen advant%’@é&ué’l‘i}‘lﬁgméblweqr Eyevea 8ﬁ%ra %or?tclz%%tgﬂgg’l ﬁIsﬁs(:%og§§Dl ﬁ

i ts thicknessspsubstvant i @-fyrioor P‘Es*pehdlseﬂper%th’éeﬁ kﬁo@kﬁ’é%dsteft*tehe appl i ed,
conduct gve g‘zgocﬂ[@%ﬁfd ak, pr&@rtmt &f tHQ‘fJthﬂﬂpgrhé&S | By ermadever tohesible,

cont act - connecti on regjon has bee subst antial ly L
surface is ﬁ?reféﬁTpleAc%%Pél Ny €6 et W%hg} I}lerha\?a??talrril1 = qfr%hkgéelnn g‘lhs?';ggn

first of alie dmpiowxanpl esatoreepimdlsedl wbove, wAigh adesndtapere H&vPhg at | east
one openi Ngsday,1kSyHeposid @.@gkd|treﬁ§éxla%u§@é3\£@q@;&an&CEo(Jﬂl}mQ@II on region or
advant ageously with a | ateral set, and the at |east one opening in the
glass layer is then filled with conductive material. This too creates a
subst ahf®i al hy welLarmesr cennicaice suatibase fugh @méosm@qmﬁptam@mpe%'oht of

one or nmor elgcéqucg;dglél@ter lf@)t: WnESor %gré/t%fa%@yeé' ,elE@th@Qp'do&@&ﬂé}ﬂﬁsOffo Be
conductor structure may advanta eouslg [gg se the step hofr appl yi.ng a
negativel y &RRUERuredt M'&rt ayer” 9 aePosi 19§ eon i vé raterial on
the base whtelthhascrbieetoceatedtunet Byt hay iofit erdmayer itThe PBa%@Henf?Was case
conprises tphe substratge.2sso.and/ 0siit he @l&@%&&at @ Mict, harormecprtcrraée appl i ed
gl ass Iayers and conduct or structures plied ther i nt eEI ayer may

to.
al so bk> photRRYEROG &PhiTarF y-ET it ﬁf‘% 8 ¢ PG dc%r?on?r uctire
printing. Thelteenelsteor =t beicippleed frorthe glpar lavemy advant ageously be
applied 3 0 by electroplating, sputtering or evaporation coating of
electrically conductive materi al and brou% into contact wt hdt he cont act
connecti on PeRitoRCHRILhAIVELTFIECRS STOPHENHESY WAT R VFRTCEVRI TR e
i nsul ati ng ghagsolayepn & 5 threesdidshsbdrali dsealltingyeanl qoaddyrdragestg@m

Conducg@r Sgﬁtgcgugseuratgr ¥ afmlseph b Be tfh@rmé%f bALREEONNARELS st Thase.amy
al so advant ageously be applied dlrectl bstrate ior to the step

of depositif scshéa%% aed lfrfeﬂp@yég% ﬁta'}%?s’: PR® 6§P%T°tﬁlrasrtrug£ure %then
possi bl e foraarieantctk-oomrecti ohnessgilon indibiaiupt mliaded aoprareridieer connect

whi ch has cpz?cgl@tzgppajtlrgguqleg%ty EQ gtl}gcts\ﬂlgét cﬁlaftf@reraeﬂg irQrorE@f Sto produce
cont act-connection region then to be broug into. c nta t a conduct or

structure whi EePsSFBeEYFent 7 SpH |séﬁt% é’?‘l RRRELTRET iy 5§ ass "Payer. It is
i n thi85wayppasisibtapboecrseatieica aud tfpkra%ﬂepnlmteepcmmecxndsym@m WhiegR is 5

sui tabl e foperadi QulfﬂFﬁQWQXan)k Csa_ytslt%S’InOEhl% Aadd, i L aver .&andugd sy
arrangement which Is suitab r adi o- frequencg appl i catl ns, after the

steps of dep®siiifgt @I%’guF%ﬂfeFtﬁ‘iﬁqu‘f’léﬁl%d yPRRI&E Tedst®Gie® iiduct or
structure taotihe cghessed ayter dranrecteennearivneckgdor qfustcapdeetor™ course, in

this cont ethth;ctlu)?e Satplphlecpgﬁsérplegriﬁrcggﬁgtee J-thgHratnh@fecltﬁygils of a
t hr ee-di_nensi onal 1 nterconnect syst in particular also }Mﬁ °§E ssive

conponéft s ICRERGEAPRA St FEFEEA be&ye?féﬁaat B R ARG S ot © epe

eps of
dep05| ti ng argdraﬁserhayed tayedindividual layers can be linked to one ano;her

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 structure 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.



~appl ying a conductor structure. 15 According to a refinenent of the
-process, when the conductor structure is being produced it is al so possible
for structures conprising different conductive and/or sem conducti ng

"materials to be applied. The nmaterials may in this case al so be conbi ned

‘W th insulating structures. Conbinations of this type allow further passive
and active 2 0 conponents to be produced in one or nore individual |ayers
on the insulating interlayer. If the single-layer or nultilayer conductor
ar r angenent Heitvehe iSubstalap ePIssipmprettec Pt mose adart yioral $5¢ pessiltredfor a
further hgl as&v% &xmellh a)iﬁtfhhetroob%deQQSftFeﬂa byo@\hapmag b@rﬂ:a@:@airl I’igdS\QLdaSlt 0
cover the ers i C a revi ous en app

contact - contieei B THe Cehrao °nea¥?°§ﬁle’é’nesﬁtLhae° t?l%_ ?r%‘?lei’ta
advant ageous¢nfraposesinpeetics esEarecfathe esazéﬁtmé ¥§ ahtfﬁl?@u@ﬁn‘taﬁée‘@lt&s§h? ayer.
Thi s gl 8SS b@eete Caltobgn Rr pduced:y Rrt fissan®ewayoraSst dmngbaas tbayers of the
conductor 3 Ocp fangenen ure(ﬁgatprt%erThls further |ayer can serve as an

i nsul ation fayer Which’imsul at s the conauctor arrangenent with respect to
the outside. Mireover, the | ayer of glass deposited by evaporation coating

is also em ﬂﬁﬁrﬁlleymo'i*éi tablaava&aa@o@emhaﬁ& Qf f1y phesdmt peopackamirng of

the conponent < s@ép I\/t% Ovoes';.tl |Ss r%lc e% fass ?afeq:r h%TSO| der| .09, bead to be
applied to e"viain ass” refera % 3 an arrangenent

of sol Heri nepanéndseves abe:oamﬂtu eelmte@taormxlemcpnl bmqvpefatwoascoaithn@r der to

al l ow the ceosmenssd tﬁgtg&@gyecmly to be nounted, for exanple, on an SMI
circuit board and onnecteg t cgver ane enbgd meg ch th(;1 v%r‘]"ge%é)n
provi des for the®ZuBstydté %Br% ABF TS YE s &f & S AR D S U P a1t th an
active sem conduégtoronrtsgitopennfotiaxaapic .in the form of an integrated

sem conductor cig&liiitatild ghlasg@@ssseaamebatedagaﬁgtlenecﬁemﬁi@QBOEheSt ructure
can be, connected to a connection | ocation on %tl ve sem copnduct or

regiontWhile it T¥58 %4 pﬁhieeﬁltrufﬁuﬁdt ﬁ%?‘atr&ay?o FOEAmSI R SR ETCC modul es,
t he path has beerhdraken t«bé ivitegr st PAghendlassduatersemfeoaducbernddrkdi ng

bl ocks i n monol i ¢{inCef Y Qi theCaViddeGSed Nntdi@ 2G6F ahg, so that the ceramc
forms the carrier for thg sem conduct or bui l d| n]gtﬁlbltocks con r%st, t he

i nvention 15 al | BWEVtHE SPEVEFSE St B 155 BE Y ak M ih r??%on@o% ucfor
arrangenent bei nglaapplaved ehicbcard dogatehl pn ahd sthactatadeintadrdpedoeiser vi ng
as cargper for thereongdyet or arrangenent. According to a refinement of this
enbodi nent, the active sem conductor 2 O region is arranged on a first side
of the substrate, with the deposition of a structured glass |ayer having at
| east one openshgayuesd dncerntaget -reenngot eramplegionrbedurgdedf ect ed by

evaporation &Q@Eiﬁﬂg@ggﬂct B@:u%\zlbﬂnrgaéﬁ,a apg. dhe &QQE&&@.&tOWnOEhIJW%ay,
conduct or structure to t he %?ass Ia%er takllpag{gpl ace onto the first Slcfie of

the substrat@e STRPSFE°tHi §Y TPV 1hPRIDAES APpPTRPTEbhYuEL B IRY an
ar r angewrent thent hiftiegatt béasttooneniiens uleali agpuratestayeuréonpti singlgsass

appl i ed by gmapoyat Qé‘llC-Q@Hrf&Q COMRES ddiesagt kg Shdsn bvarsen) carduct or
bui | di ng bl ock. This all ows part| cularly short |ine Eat hs and, therefore,

inter alia, TEabREs t fle ardﬁiﬁla’f‘l bh APBEYEE PO FPARD T8 ST SFTRETEARS0f t he

i nvention prowevees itois talec gloassbleayer aandntdréagonddctides sygeutt lree to be

applied to g Rgeond;siday, Wi.CBx A% 1ENe, GRPOSILe side fromthe first side
havi ng,t he at | east one active sem conductor region. To connect the active

sem conductor region to 35 the conductor arrangenent having the conductor
structure, horgdver foar \fuather vatiapduckdhe hpmoagsst heslsingsef ahe, which is

connect ed t&&tgwggtéﬁ@cl:&?%k' @J&msa&{ anged 98c4Q HddSbn SallGet fa% the
active seni conductor, region e via for its part on the second side is

t hen connect®FFd-a ﬁlér’cft?naﬁ%teHFp%liartﬁﬁ‘f lﬁoétb\’k‘?eﬁr??iaés(:o%uﬁf?i’}pl§t? li‘E‘Fﬁr eis

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



-applied. This enbodinent is advantageous, inter alia, if a plurality of
-chips of this type are to be stacked, so that the stacking requires
contacts to be shifted onto the opposite side fromthe active sem conduct or
“region. 5 O course, it is possible for a substrate to be provided with a
-conduct or arrangenment not only on one side. According to yet another

advant ageous refinenent of the invention, in fact, the conponent has a
conduct or arrangenent on two opposite sides. In this case, as in the 10

ot her embodP¥ient 580 HRe2RIBABRIEISr o Brthantiésentayesnpr fEeRCTAtgPassat diger of

gl ass appl i egh byremapsratcbatutoat | ngisdhetglaasse | Ay ehe kAt it -abnde2@stn ONE
opening with a via,whigch is in_electrical cont it - nection
region | ocafeegde'e?lrehalfshStt ega %gsc ré:ﬁgéri,ouéhd&art g%gemg\sﬁ%' t(;bﬁ/:tggrrll Sg%loa&gp
structure oPeingerkfitadsticgyerhiophi cstreciuned divvaeter1iBivi £hlizyse of a.

Fur It her sror ecori;cdﬁlcﬂﬁ& {aawtalal ﬂdﬁh&glﬁﬁ&ee&& iche tMQeSL@Ebﬁuetif]hjrnhﬂgrﬂaheis
application_of the glass |ayer evaporation,coating, | :
tenperaturer%r?ovﬁcétfvfcggné‘foée nd 32%}2)1(5}4 %urrép é?ééﬁf‘f/ oéltt\?\gterf °§6 e%%ﬁz”%"’izoc.
The heati ngtefethére vdabstheaterarapesr -alba gprevdarer e frennadiaghagiously
rrechﬁn: cal &tf ragﬁmsil. byDeﬁz%l pat#iBeaddalgngd anaélﬁdn advantegeaus frackidie

nmor phol ogy o e glass | ayers; at ese.substrate te ratures, it _was
possi bl e t o° rs%aﬁtclg’lgﬁrcﬁ%% pé’rnfjflatpootrtgg fPee Yy sé?‘iscéE chflea;%. 155’5 “RIBESETS
pressuk@ i nmiteeialiapor Hiatont toathnglehabeer whbth ths dapRCcHtcORDBItirn t he
regi on of 1QsAoAbads ppsehieradd ¥ek N ot b taneR 1) lndr Ak &Y ibeh@Went S
equal ly positive for the required |ayer quality. To produce conti nuous
glass layers with a | ow pore density on the 3 0 substrate, noreover, it, is
expedi ent i fcoohainstipf tate andthehevanibst rdt ehaiinedntiiont figet (farelr Has a
surface roughhgss Qf ek@SInthanosd, ¥ Plas¥etaanohlemnqaghy art ageausogat hpenent

of the $rocessd accor I(i?% to thg i nvention provides for .the glass layer to
be appt?ed by SBVRPGPALFGTCRY E8RYT Ag U PhRt & HBpOSIr 5P Pt ¥ of at |east 0.5
~m of | ayeradvantkaresslper thi ndeeerdfhp&fseitglardeposiati byestatee caeringadld |y be

achi eved W thout.detkident {at berilayerendbddubyi@f nhheighassikaygrs and
all ows a short QI’OdUCtI on tinme to be i | enent egﬁfgger vacugm de;:r)lgm tion
a

processes, SUEhcad ForsERAMIY gjpaﬁ’talre?“ir]r‘r%@,cet?ﬁ g t* BRIYCSLHICY e
deposi ti on applatesioof ofa chewmnanoaeoedsctper strupttees - Dependi ng on t he
particphar application, the |ayer thickness of an evaporation-coating gl ass

| ayer may be between 0.05 ~.Lm and 1.5~nm referablg ina range fromO0.1
~-mto 0.1 n%ﬁregver, the application of a conductcdr structurée 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 is covered by the

insulating glass layer.

35 The substrate itself may already have a conductor structure, fqr
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



-Particularly suitable evaporation-coating glasses are in particular gl asses
.whi ch conprise an at |east binary systemof materials. dass |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 another
advant ageous and preferred refinenent it is possible for the substrate to
be coated 1IBeRhpPrRtipf Figestifq thoisnegt1aset R WEP oL THE F HehFPeRRA L on
conmponent s ad@oh hernobd aenetbudyt dintbneprither sulbstd absductdit sduecstebst rat e
material s incl ude, _i ia,. s{licon, c 1 I ve lastic. It
is also pos@ﬁgﬁels’t gbgi%rugon%}géa I?ieleﬁaggﬁr_la&%mégbng?&%esxgéfﬁere' gf gsss§%I astic
"l am nates, HHspédt PEEFdlcaFSGrRANA AgPiiTlédreh a8t TEABRI OFY HtRaijéfiehts. I n
addi ti o t oswEithbTDFpritadis-Bleg0efysspdilieat fdrs, exarpheltiloydrseonddrebr
sem conduct of, Bl &L AliicrSHED, 8500 SX TRl £ HaLldHn ALsenl sy, Sid:Leon,
glass and cerantc are also particularly surta substrate .materials on
account of ¥1fePtes® Bf f@PPitingnt VRSt HEwRal e paaTs PR I8P i) Je#st §Pfilar to
that of thecgldassonBtelrthas daeerne apptd edyby navapeat tariedatitngustThe
international p t | i i.on filed.by.the.Appli t t ane date as
t he presentonacﬁbﬁ(?fggf)r%%eeHt??tihlladcqpée’étssll%mla g%lla pf)(s)(rs:ﬁg‘eo%lac ig%f requency
appl i i on&irtdesdeiypes ofl asdraatdnpationahiikesearrpet syt -niparti cul ar
al so for thefiocrsSessARttCeapOnRNtsnIdasstd hatedtaked aBeeieogont ent of
di sclosure of Lhi s appli,calion anl Liled - Qass. mberidl. [of, Ladlq frequency
appl i cations® Wt regaryél to'the grrass faterrat s di Scl'68ed Yher®in is
her eby expra®ibind acerpycaeedtbyct35eref erence. In the text which foll ows,
the invention is explained in nore detail on the basis of exenplary
enbOdilrgant SAC%%ddiV}A; t oraefrg%leqecgn% 9 ft & d[rac\:l\ésggsw einntV\é]ic%QmLCCl%Qtétcr%l tt?‘rned
sinilar” el Ements ar e provi de W th S B EEntT cal®r efer'énce nuneral s and the
f eat ures ofisvapimusredissdi herdssaiEanroe ibbalficnedt wict hrasnecwRidehes . In the
ngit\éviF_ng: Zi &-fflzéEgtggﬁno&lch@é iaa%dg lééxhiwggg%édiag Fﬁte?—-(i)ﬂslg: £@ J&Eiafg@i%. to
i gs. to S.-51 ' Fig. i g.9Fi g. L g, i rst
enbodi ment Afok?e f teerilﬁ%/%na' on, (%E WS °a dsles'(?t?%%ginbjil]%ldu"é%?la L|(I:’sourjlla(t)fmga further
enbodi nent sfructierespvéambiivat iwhs e ft Wol < dnbdectlépv diur Arrre wentiyeopndppbsia e
sides 1f a sHBSAdALCLo WRCHEIRESY SACLAORR! mdeLVBavQaddll UsldAl entthR Steps
i nvol ved i n _one enbodi merl1t of the process according to the invention, show
a vari ant o‘fnsf‘rﬁ%tlﬁlgobréts? 8¥%ps of the process according to the invention
illustrated in Figs. 3B to 3E,

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



- show enbodi ments of conponents according to the invention which have been
_provided with a conductor arrangenent while still joined to the wafer,
shows a diagranmatic | ayer arrangenent for an RF neasurenent structure,
“shows a | ayer arrangenent for open coplanar wavegui des CPW1 / 2, shows a
-l ayer arrangenent for buried coplanar wavegui des CPW 3, shows a |ist of
properties for measured speci nens, the neasured values being illustrated in
the following Figs. 12 to 23, Figs. 12 to 14 show the nagnitude of the
scatter parabetvekke @rgpertealr swﬁas@erﬁﬁmq gefrrungpécifferexa@m@IcPrw 2 CYf ass
8329), 5 Figsrcudd sard7ashovntdeesragni tude of the scatter paraneters and
their phase profile for the speci men GLACPWB 2 (gl ass 8329), Figs. 18 to 20
show t he magni tude of the scatter paraneters 10 and their phase profile for
the speci meHoRRAEWP21E ¢iglodswenBe8 thel8ent berd PFPYgles2ion s Fubheietehe
nmagni tuge of,the §§saet taegenﬁasmftef %uagérattlaewthpeasae;t@wféelneccfr@nc{m

speci nen 15 GZACE’ ass €0) owWs_a si I|f| ed

8 8
sectional i FFUSYy a?‘?roﬁ pl§ t F%? %orfﬂ‘o?j‘? r?gnl'lgcefgr%t oREBHERt " acor di ng to
t he i nventi obycuihi cin icBiddenet edhovar akisthypne efcade¢ice ﬁtlrm?fcate rernaitd has a
substrate 1c¥‘ﬂr¥e@t@d fdor Stcoph88t 13nalhkadidn QnStKle a2t LR E&@ld@ﬁ@@&ioﬁrer&jldﬁ from
the side 3, as well as a conductor arrangenent which is arranged on the
first side 3o theSsABEIY 8PR':%1d i s denoted overall by reference nuneral
4. A laQer 6 conprising conductor structures 61 - 64 is arranged on the

substrate. Ib&e(}@@d%groéxﬁlkﬁé'qnuﬁﬁ% Bdau1e89 Wpa’ﬁfl'prhag)@@ﬁl €akeB€of

i nterconnects. 25 Moreover, sone of the condJ;:J;:torégl gctures t‘11 L 64 may

al so be for hBTPIEEE g 4P L8P SFM LSRR O iFoRRTERY tcBrlecton regi ons
71 - 74 aretdsfiineckvani¢heseticonduntior st thet hescGbnic Ghron thhecdirist side
3 of the subgfratesc Aldltol rb%l@@l%uﬁicggksﬂﬁWQBHEL’%%tOfthtehgnJeﬁfgén6 have
been agglle an insulating glass |ayer osited in

9 t he
struct tiPed PbIHMSORPY ﬁé"?‘isresf"%ﬁedéo FoFatRe §iF6‘sFP%1tc€gB§/cté°\’?a?)]ifraﬁ??%ﬁt
coati ng, subhirdghapplikbsdigleasstd ay@riphasd gpeniatgsr & habefmet herving as
cont act conngg} i;qn fochltggscog;uctoz arrhES&epenings 8 are filled with a
conductl ve material 19, so that the openi ngs in conbination with the
‘conductive fillings in each case create vias through the insulating 35
gl ass | ayer AGcorAihqyter a Ide fWhérentust htet s conddoteor, sthrrugttuvessditondut?or 113

i's appbbe‘d Eggloqelgla§§§n4e%ygr( 9-f1£|!.{;es§9@q>lf0£@ sﬁgg%ﬁzyr Qﬁ.tljrlt]lwe 112 113 are
each in contact wt east one of the vias, that the conductor

structures $9Rsition of 13 sfreciredtFiacal HYeEO}PﬁYéB‘F&f £5*$h8 TSR0t %r
structures 6ier abdorafact hnhayeonbreonseguendifgctéhedy espwbsiriahecdrasnag

mul tilayer ggﬁgl‘&ﬁg Ogub§E£§crégemtt:he ta@)%li@ﬁllgh dd'ialthé %ﬁ&éct@rag'afulg-ulcg twhi Ch‘

are separated from one anot her by an i nsul atg@g gl ass | ayer
excel | ent r &0 GLEFRJGERE V2SI OPELEFR SRS [GRaS Wﬁecﬁfh‘é\?es't‘kffér?'b‘f 1 6% ng
conposkbi onthangese, ithepefoecentthbyapmiightgondavterprmeagepantt Wt ahé yatsui t abl e

as evapor at Iégystcgﬁ% IJﬂgugéte.{%éeﬁqtegiay%rcgmqngmg J;Qa@scggﬁg.'e'ang o the

i nventi on: nponents d ass range A ass randg 75 - 85 65 - 75 8z03"
10 - 15 2 0°varPratipyy OPatingseqyefs. t*f BFlyeosids 0;{ T)sfmlcofdli‘i‘f?ro?‘illdligo. 5 -
5 A1203 1 - bbodk.5Thid allowdr phericethbyapoiat Lore patitd Agd glhagssgef rom t hese

groups are %é‘éﬁ%&é’r oduced by, §ggpatttmgalvdsggst he foll ow ng conposition, in
percent by wel Conponents d ass Jass 2 SiOz 84.1 71% Bz03 11 . 0~ 26

$Na20 39 . 0$o. 5~ LizO ~0 . 3~o. 5~K0 ~0. 3%$1. 0g A1203 O .
5% 1 . 0~ 1landtergteisesemthbehthar enyeEnefer albbyidesetor mhpaylebeulager hende t he

pr()perti es ltkétédeaékéfhgtgégbLf% leﬂéMapplied 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



-Propertiesd ass 13 ass 2aza - 300 [ 10 6K 1 ]2 . 7 53 . 2Density
(g/cnB)2.2012. 12Transformati on tenperature [C] 562C_ 466CRefractive i ndexnp
= 1.4691. 465Wat er resistance class according to | SO 719l 2Aci d resi stance
“class according to DIN 12 11612 Al kali resistance class according23to D N
-52322Di el ectric constant E (25C)4~3.9(1 MHz) (40 GHz)tans

(25C) 45*10-g26*10-' (1 WHz) (40 GHz) In the text which follows, glass 1 is
also referred to as glass 8329, and glass 2 is also referred to as G018 -

| 89. 5 A fustdiepd. fhpal erdpdipmnat { opdeodtagaguyl asksed ayer 18,2 whiked is#rves as
outer insulgtignpd Qe the emdta@&ocro St rUGLREES sbldnatlle sidSkinkSrdlpposd t ed
on the layer 11 conpr Si ng gl e cond ctor structctilr efsomJtJﬁe aCJtZ 113. To all ow
cont act - conf¥ERFoh 6f °F FALE ThRATUR F8F WPPERIUFES® F8F edVef ' irt her vias
15, whi ch aseiicpnamttacteoweth t he conduct or 10 structures 111, 112, 113 are
presentsin the final evaporation-coating glass layer 13. In addition,

sol dering beads 17 are ap gl ie tofthe V|ba§ 51in bor der fdor thg gonponent 10
to be, for Bx&MWPFE’ $bcilr BFTE &N M TRPETAT bR dPaRd €dnhacted. 15 Fig.

2 shows a sewtduoral artdngstest noh @flyact wne heideedirdEm tofyed ewrpdonent 10

accordi ng t Qyd-headddientd QRencttl 51 aRBOMBAL o) a%N afarcadlt%r @&%H@Nt e@Bduct or
arrangenent 41 and 42 on each of two ospgsMe si des resrp%%tlvely
The conduct S UF A GEREIFEESAT CBntl 4 9PR 1% T 5 *48 At odloﬁgl Sni?rﬁcszt?on fo the
conduct@r arstremgeretmentel thve cOndhicenbodicargrment | apgprdesdaigiafp glaver I n
detail, the,cQaductgp: add ﬁggm‘g@;asclé& andidL QH@egl@9§-|lr&yleP rea@@hg Gase have a
gl ass Iayer 9 of glass ap by evaporation coati peni ngs in

whi ch there ‘?asstc%’ffdﬁef’?’\i‘é Y‘r’attheral‘é‘la VB?CWﬁé ﬁhreﬂ)?)%te% ?Jn c?n%acél 8ttt Peal
contact w téorcentachaconnectdadnn riegeoes banesamgete Réneatlayéhe aoperti ngs.
Layers 6 wi EJLS‘EO&{?LU%Q&\;C%EE%WE@&@ ¥high §olsst haj, PAikbnaf € ihNe&RAtACt
wth t{% vias, are in each case arranged on the glass |layers 9 of the
conductor a‘f”rté‘nﬁléemé’ﬁf‘s 41 and 42. Also as in the enbodi nrent shown in Fig.
1, the conductor structures on the glass 30 |ayer 9 are covered with

further, f'ﬂfﬂéthgyr@oqgraﬂ qgscg}%t,wgmgmé%e!j@yq&stﬁl@,sumr\a/ee Rt hef enare vias
15 for connectl on of onponent. Figs 3A to 3G use, cross-sectional views

to show thea%’cléﬁ%tﬁoﬁv?)]f \Féa 9hpse h]é‘yﬁfo%(‘?f’F%‘?Faﬁf‘o‘h Cdhgeneht "&cedtdfng to
t he i nvent i tdpenataceostlarceed550Md hnondoéabadieierdb Llgf bdtlhieeprBdéessdaccor di ng
to the bnve{‘io‘ gn The m!;}&mé%@@%"ssu%s H’;p:%t Eﬁée@ ;'rlIaOIpIrQy@n@g @hef Egﬁéatlon

proceSS| ng step a |l ayer npri si ng conductor structures 61 -
64, such as°f ﬁ‘eﬁ%"’rrtlcéhls&treéiﬁst a’B‘l’c}é’*rF‘ﬁ? é‘teébﬁ?”?eéfsalsl s2PP3EEY S of Pt 1B si de
to which 5 tdwenbashyoof reguency topductor thesargenente iSnappitveds, These
conduct or S&Jsuggysrl%ien@&/prg&{fceeémlcglaIQ? S%L@Pée g@Q?é IlQ sQf el ectronic
conponents of the substrate, which are not shown in Fig. 3A or may be
connected to such contact |ocations. 10 Then, in further process steps, a
gl ass 2ayeraimsdepessted. int thies eghmgatlayeratiayi cigprdpeniiigs iabswet at

cont act - conpegt i pnegiong Jd 1o 74 Lof, Mk%é%ﬂ;f‘iﬁ be) ohooFor dobi sopiirgROSe,

first of all, as illustrated on the basis of B, in a further step a
struct ured ]Pﬂtoé’rl%fyéfluﬁd\)’l Aositige rftff&tiﬁee§e?“l”\ﬁﬁl Jc:ar'Ye(’:'o‘%”é‘rll‘f’he cor r espondi ng
contact-connection regions 15 71 - 74 is applied. This is preferably

realized by, photgldd QQIQE aRbLE gﬁgéél%%és“gl% 21501d:20! £n000F QnesiSt

coatin Al ternatively, however, i ~ al so possible to use anot her
process? suBtPeaEateor "eseaTsF e %r?ﬁteixﬁﬁdjcﬁ“t fﬁé’rhéﬁrsf“éééce 6 ProdiRyehe
struct UI‘ es gl;]:\chzlg -Eh991co§§ed lhl usir, %L?&Q:eb¥ofdhgxes§gf @e&l aRan |5@Yﬁrﬁ 9is
appl i ed by evaporation coating, this glass layer covering both the
contact connection regions 71 - 74, which are covered by the structures 21
of the int eyé@aebtheansld\talmeawursownihe@errtegEm pfoctelae Stbtane of dnhke
carrier. Inth| .context. i referabl e for hi ckne 25
gl ass | ayer 9% %n plrgélsdetshgon tﬁg gtth cilné(gg St b%‘ éDptsl%??CJlé u?‘g F?\%lgj?ll ayer.
The i nggrl ay&iting di@na I’c@@iﬁyﬁﬂan\tattla bhetr egisans. EQQmOfthlh@eghahSSkdeayéer 9

whi ch cover the structure e interlayer or, . are ated on.the
Struct ured PH 8 P Thia RA0H iPpati TPt Natehoan resuit e WBRRLED SLLE

detrlment 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



-3 0 Fig. 3D shows the substrate follow ng this step, which accordingly now
_has a glass layer 9 with openings 8 above the contact-connection regions 71
- 74 of the surface bel ow. The openings 8 can then, as shown in Fig. 3E, be
“filled, for exanple, with a conductive material 19. Then, a layer 11
-conpri sing conductor structures 111, 112 , 113 and 3 5 passive conponents
23 can be applied to the glass |layer 9, as shown in Fig. 3F. The conponents
23 may, for exanple, conprise a capacitor, a resistor, a coil, a varistor,
a PTC, an NI@er of & ifk¥ eraneheiawat perCaprtiet: obereanthax ob | Brecanriigupar ti cul ar
al so be reak}z6dabdonGoRClUGLPL shiMcledE st af dvadbvddualcdaayey $1Resibyened on
top of one anot her and i nsul ated from one anot her by an
evapor at i onneodei privgbas’s 0F ayrernd By Sway, oireésearpl ein a vwduEtasy Ost Mact ure
of the indiyidual |ayer 6 and a further conductor structure, |ocated above
it, of the individual |ayer 11 can be used for this purpose. 5 The
conduct%r structures can be applied, for exanple, by application of a
further, negattivelarist $Lll¢TaUI£davB]!5khfalt|lary-e:roa’ai‘er thessdeposi tthammrofcular
el ectrlca"glacs%gg% HEHHBLELd ahad ft@agto@%&tyog@e&ust%@@::&tt k35 113
com ng into contact e conductive materia 10 openi ngs 8,
so that an éwétswf&étl ‘@ﬁj’ﬁné%‘t‘] SRPOYLtaR IrBREY CEAPOTES IRt WAcHCT R
respecti vel yhiaSsoed ahed ppeni atkhr CHRPOECtdn@ap 168Gt OIS ard radid-freqadBy
produceg.  The, GendUCkAr, SLLHCLUr 5, 7oy, Al 89 diaye.structures comprising
different 15 donductive materials or a?so sem conductor materials, for
exanpl e by the application of the conductor structures being carried out in
a pluralityr®fmagt eps psidags divehenent « pRiceehalasd dhiascalesataldhews furt her
functionalitje i nt.egr d.into th t for
exanpl e the?ecbd?/lc%:wena f%cesgerﬁaccgﬁd It tg? -yﬁgt %ﬁoqgg%taod et g%ggg(r)ﬁtgher noel ectric
cont acts. Th@fGFé‘%ﬂJéFFW“‘GFt tiffeigiressiticotigh ttlﬁeS\&lSaé%,tel &9 6te 9°usi9ng
conductpve wpmtieri@lis1Oighoysiden & gheaﬁfalad trlei aph ieat compdtnthare
conduct or s%ﬁuctures LI us trateP Egﬁa «3F may also be carried out in a
single 25 step Yy vvay d’f exar?’p e conductor structures 19 can be
produced by el ectroplating, so that the material which is deposited first
of all, stagdivagid rsupstlaeeCidteacit<CORORLE], Oihte€0dAAS illico 4 cetadiles the
openi ngs 8 and then contioues to ar OY"sé’%otsQE‘bl%“U%%g gof pE}QJ.etegh Srla§é/er 9,
where it fofms the conductor structlres and al so Inten de form
the padSivefeorporrdst $1a3-P1astis kndpatssssibIpart Hulehe leontRIARer st ruct ur es
111, 112, 1iddgeatrrs poaieess fyayrRptatl r@nad@aldgoosi1Spoit €kl NGalks which
case it is al sobpé)s%opl eat;no the caont act - conpr(lzec c%grrrgaqegnsl 71 -..74.and
edges of th&°Openingd &8ty 3atdd°® so PRRCCP AR CEr T espondi ng CoAduct or
structures Eomexirle @5 lahectoseeide .cHhtimon, \ilehs t41d eNmAGtareopkieCt i on

regions 71 pa&chleyimleabpé/%hbsmttehmebﬁalrseapvae:doargﬁiom tydith conductive
rmt eri ? ehff nQeeP t(IjteraS.LI t)eida OSI;].OIII hoeellqntveer l ayl?nr;l. al 30 B’lealtngfl Il’;ret ed Off
and e i n? conductor structures and any a Ill ed conponent’s,

i ncl udi ng t@t@S:?uV*flaF@ehiﬁ b agPhbed Ibay%étaPQ,ratrlémwth@gl n place. The steps,
shown in Figs 3H to 3F, of depositing a structured gl ass 5 layer having
openi ngs ovgr. co tac nect | ions b tion coatln nto the
substrat e aﬁhde appryi nlon(?gnaﬂtcet alosptE'.L(tguc ltﬁjrneglledl c gr ez%lpr% e netctmgl %al cont act
W th associ aftl@dde‘tﬁntaac‘thecéﬁ?ﬁ?@ttl mPlieytionserdnleheRlpes pepedtrediIm order to
producgof ur theo- fﬁé@éﬁcﬁfapfahﬁ:aﬁﬂmmEi@é’cr&bés’ir@ggém%teh&thﬁI&hC@ﬁrﬁ ba

conduct or struct ure w ciar alsop;g |%geatro%egges g}%grcoata chér}asbe brdought

into contact®Wi th & cont acét 2 onnéct 6 regron o HiCture
applied at bmr.eeaPIM éhe stoagent Pérdidnlgs e pbseyis orred Legfdion, s te¢tbwn in Fi gs
3F to 3G anc;la@tsefﬁaltayem Vﬁbt:hraiitlfnuﬁrte'éﬁ@r&yzlp{bls.capmn'sedwﬁt@. tég0aded the

cont act - conniectl 0 91 ons gth76 of hg grface oflthe coat etd dsgbstrate
1, the Cont% SS ma erl 1sC ose erein lS ereby expressly 1ncorpora

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



-connection regions expediently being | ocated on applied conductor
_structures or also on vias. Then, a further insulating glass layer 91 with
vias through openings in the glass layer 91 is produced over ‘the
“contact-connection regions 75, 76, the production being carried out 2 0
-anal ogously to the process steps which have been described wth reference
to Figs 3Cto 3E. Figs 4A to 4E show a variant of the process steps of the
process according to the invention which have been shown with reference to
25 Fi gs 3B tder3EcallhieSencarck antreodld hed prhecéssuaes orfdiagone afvedivangati on i s
based on a gcgnductdvensmt.erh alne WHGB, projects with respect to regions

adj acent to the respective contact-connection region and is covered by the
structure of the interlayer, being applied to the contact-connection
regions prior the dte@iapplication of the glass |ayer 30 by evaporation
coatingsg This conductive material subsequently forns the via. Ln detail,
first of all, starting froma substrate 1 which has, been prepared as in
Fig. 3A, a Etfhductive layer 25 is forned,“?ﬁfl%ﬁﬁatﬁ?ag uﬁﬁﬁﬁﬁﬁ?éﬁhfcally
structurable interlayer 27, asinsk|emsiodaned witther sfveneime 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 21
whi ch cover Ft%e?i nt ended cont act - connect i BR"F egiS6AS R - 1745 bR 9

pl ace.1T@hen, as shown in Fig.fw€het habocoimdutctdifvehé ayeent2oni sithemoved from
the uncovered regions surroungdjng.tdie.coNRRLGOBRRELLON f 60iANS 7L - 74,
This can be carried out in a manner which’is in 5 standard usage in the
specialist field, for exanpl ee¥ftE1%¢hi ng. Accordingly, the

cont act-connection regions 71 - 74 are covered by a conductive materi al
which is el gyated, qi, psoj ects Widh r&IPEct: 1.1 kRN ad] AGERLcd @nthe
respective contact-connection region and which is in each _case covered by a
structfe 21 of the interl ayetteP?. inolyebAn e SRRRAHTPH B gthUBrotHe
insulating glass layer 9 is appbrethgyoenraposanitosn,coati ng, the thickness
of the glass layer 9 preferably being selected in such a way that it
approximately corresponds to the thickness of the el evated conductive
materi al 19Fi9Si n&h 159, ¢k he 15 stipet aregiont of tifeProfteer sfer af &Mfenpved,
for exanple using a suitabl e geleentaccartingntd hee pirveessn tiheustegieasinsn 90 of
t he glggs | ayer 9 which coverF%Qezﬁt{uggures 21 are lifted off. The result
is a substrate having a glassjlayer which has openi ngs above the respective
cont act-connection regions and vias in the formof the conductive 2 0
materi al | oeads€dsitd the openi NgshowT bt dphaORS 8 NYmpbranes | &cok it cated i n
Fig. 4E. As a result of appropriate, s¢leathoh eted Ne kL aver i gkness of the
glass layer 9, which is matched to the thi ckness of the conductive materi al
19, the surface of the conductinFEcHRi &FFI9eReraili bt sthie gPRsd Fayd® 9 are
at appebxi mately the sane heig@ter,2 5 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 |ayers
can be prodBted®with vias in the same or H4Fm I%4PIEF2EY LAREE whi ch has
been explained with referenceatranbestdfor andis mddsvhesaitdisngudtaran

advant ageous refinenent of the process, the conponents 10 are produced by
coating substrates while they are still joined to the wafer. In this
respec®9 Fi §&95% 0 7 show various enbodi nEPFs dfiadparédiEerers r e
conponent s bei ng obt ai ned by sfpanat ivagedh dendirpwi dual2, substrates 1 fromthe
wafer. Fig. 5 shows an enbodi rent of the invention in which a sem conductor
waf er 2 has been provided with a sequence of glass and interconnect |ayers.
The wafer nét®ritdl used for this purpose $'€Wprefléyablafran&eRedRF si nce
this material has a coefficieniriet édpennad wexpanseorcrwhdch is very well

mat chedgt o that of the evaporation-coating glass. Once they have been
coated while still joined to the wafer and once the processing state shown
in Fig. 5 hB59béén produced, the individudlovs suBst reft BEPEPTAFS L8par at ed by
bei ng divided al ong the intengdegusepapatindisaxae 2&sulrdd ofadess wethgately to
obtain components 10 with a conduetar.,SifUGLUES LGN el 55 Sybtabls, for

radi o- frequency



-applications. 1 0 On a first side 3, the wafer 2 has individual active
.sem conductor regions 33 which are connected to connection |locations 35. In
this enbodi mrent of the invention, the conductor arrangenent 4 is arranged
“on a second side 5 of the wafer 2, or of the substrates 1 of 15 the wafer
-2, this second side being on the opposite side fromthe first side having
t he active sem conductor regions 33. The conductor arrangenment 4 is
illustrated in sinplified formfor the sake of clarity, with, inter alia,
all the conBigstofz sor Ut ures beihvy Pha) mdemidtudel dietke Pratkefrepreruetauser al
100. The individual |ayers ofarldhgh&lqngugsteo r SN @NASTMEPL c ithe FBYL ACPW2 2

advant ageousl y be produced as,6 has n explained with reference to Figs 3A
to 3G and/or Figs 4A to 4E. I?‘?l 5?t%3§3|] ar, the conductor arrangenent 4
shown in Fig. 5is also produced in rrultllayer form for which purpose

accor dingl yr{ ddze 84 eRs 2 5 of depggi &Amaem&haucc;fuwd sghass: bayslecand
appl yi ng conductor structures 100 are correbcpondl ng| g carried out a nunber

of times, and with a conduct oPSstPuct BFECLBE WHE 5 §PapBPFE at a | ater

st age bei ng brought into cont@l@t:PW_ch(almntwvvconnect| on region of a
conductor structure 100 applied at an earlier stage. 30 Mreover, vias 37

t hrough the substrates 1, which are electrically connected to the
connection T'$Cattbie 35, are | n‘ihroddm?eda?’ffttdd‘ﬂ% VBT eraBteTTRR It  Hay
preferbbly be produced by et cindngheirt shdsst prafiéewafrerhd rsparinee second side
5 to as far as the preferabl y;uBid) 6 ¢33 goRNectdYn lpcations 35, which
si mul t aneously act as an etching stop. Then, a passivation layer 39 is
produced on the walls of the etching pit and the etchi ng pit is filled with
conducti ve mafser2ialto433 The cordhwet theemamtiendalof48he whntted satareover ed on

the side 3, of the vias 37 ggr Yﬁélraﬁha?seCBPéﬂ% £anpgction; fgai on for
conductor structures 100 of the conductor arrangenent 4. Moreover, the

regi ons® of the surface of thé@ER%bhd é‘?J(TéSSGMw nf*he 5 vias are used as
cont act-connection regions for some of the conductor structures 100 of the

conductor affaAngenRiL £.ihfi L1636 LONHGE PIlu%TtEér‘&toHr&S al @0 A @mﬁdd‘}hlgﬁt into

contact with the contact-connection regi ons during application to
previ ousl y Hfeposttrencyt 4§50 U parto the @ vephifict B 8t Tudenr'es 8Y"erall by
accor di ngl yreglesenad actadacald ypnearuseat £0bstOatteo 1t hiechconniect | Onlel Bcald ens 35

on theZdl r Séld%' 9 nOfthé Q»%pgyﬂ%t g?ﬁee%rgm tIhQ gl@c& Fwaaé’ wéltl a§ grl%Hdecgz%y bl e fOI’

the active seniconductor regions be sup via the conductor
ar r angenent 2R8It ef WP ffczilrr%?ﬁﬁ‘a% tF‘Fof‘ﬁrtsﬁeSJe?@t PvE §E?n LR P
regi ons to hedendtdddedvdrall he, eonchsatornumbralcturesalbpd ototdraseonduct or

arrangement, 4.,,d9,, QtPJLCc%PééJ'e%t € &”Qs parr‘%%%ed Ebech%OQPo%QQQEeS %HQSune”t ly

obt ai ned by separatlonfrom nbodi ment shown in Fig. 5is
al so provi dERMFYH &RTHTSFES c?rlnaT @n&ébséloétﬁxdﬁp)reayéﬁ ipfegfonnects.
evaporzi i onMreaténg sghass ardlondatplt astruesureeVer i-ngs Ibyonl dchee sicdeed. 20

Fig. 6 Sho%i%aéﬂéehgiec‘%g%’ﬂ %‘Sﬂéon%té heohiy %”Eé&%cticﬂl ‘Q’Q!;PJESSHPSt Rt es

which are |1 kew se jol ne he wa have been coat ed a conduct or
arrangenent2% dﬁﬂ’?de%(ﬁdlaﬁ%ri’PnfSLfCtPHeStirh‘\?E‘h‘teisoﬁl| s %897 Fé? ﬁlds‘f hgde 3
enbodi ment shewe dudsFigre 5. Mrsenineonditttos: watettuZze? & whd Naget ioveave

sem conduct,gr, r 9;9;!1‘1@?1 33, l}(‘éul‘é@lf?‘g[ %197?_? 199%0' of 05 It@ghvde%ld%teglu9§t rates 1, is

al so used in the enbodi ment shown i'n ment shown in
Fig. 50 dur?%g‘cé‘brrﬁq €2t 6A ‘dTe fhestcshdruct of @Frﬂ&sﬁf”@se POCCEBOFHE R 1 st
gl ass | ayerc&tahgt heceanductis ardsangep@nhadl optfivgs oot é aihel 6@atacons 35

of the aCtié/o%négﬁo%OQQr}’i%QUf Qgi?ﬁ?.n%‘hgée 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



-30 are connected to conductor structures 100. Unlike in the enbodi nent
.shown in Fig. 5 however, the glass layers 9, 91, 92, 93 and 13 of the
conductor arrangenent 4 are applied by evaporation coating to the first
"side 3 of the substrates 1, on which 35 the active sem conductor regions 33
-are also arranged. The vias 15 in the bottom gl ass |layer 9 of the conductor
arrangenent 4 are applied direct to the contact | ocations 35, with the
contact l|ocations 35 accordingly form ng the contact-connection regions of
t he substratestiate o ¢ malcbrayes pondisiprcorrdaotointst Firctadesdrdb on the
first glass;layerskndThe goppenets sdmhie nedneobhabiird by sseparation
fromthe coated 5 wafers i as iI]t stratlgd by \c‘/ivag_fof egn%rrplgo iegtFeisgs 5 and
6, may, for "¥RAAPIY, IbEF 8T Yndd"HE PEARIGSRT 40ehcy S B A nd SE°6h! Teécept i on
nodul es for frequencies above 10 GHz. Fig. 7 shows yet another enbodi nent
of substrat geaskeWhighnhane beerolRhoWaeds Wibh angadi anf saquanay
conductor arrangenment 4 while still joined tlo t he wafer, .i n_ac%orrldance W th
the inventi 89" hebac‘,’Snfﬁﬁfé’teBrpaéttr“é'fﬁéh%nstulﬁa%(?nﬁ?iesviaﬁ&mf 18" 91455 " ayers 9,
91, 92, 93, gl3sandfdrhe cordusitoil stecordimweso |tOO fravenkipertthi s case been
applied to a wafer whose substrates 1 |ikew se have vias 37. The conponents
10 with 15 substrates 1 and conductqQr arrangenents 4, %at er the%/ 2have been
di vi ded from YWV Er, serve as raliEs rélfercy rew rihg sdBRIT &te for
further conmpani®ats which can be connectSed 8 the external étonfact | ocations
of the conpongpts 10. 'rhe external contacis|ocations areydarsghis purpose
provi ded, for exanple, with soldering beads 17, so that 2_Q fU{ther
conponents cal#2de mounted and connect ed as? ng surface- moufiti ng t echnol ogy.
The substratesi.d in this case do not have-any active conposents.
Accordingly, ghe substrate wafer 2 may, al so, be made from ¢ nsul ating
material, such as for exanple glass or plastics. A glass which is
particularly &a?table for use as a matérial for the wafer’or 2°5 the
substrates 1 of the conmponents 10 is Borofl oat glass, which has a

coef 1 ghent p0lseLDET ML XRANRIB0. MY 1Lkt LUK Vnsil DA S, W o it of the
g . 8 shows the d

preferred evaporation-coating glass. Fig. tr agrammatic | ayer

ar r angement PrIgFed Pyr SEASEi BAtPEnts Ho Wi e CREPHTIGHR 1 itBsPeRCRBE (Wi ng t he

| ayer thickneisses of the nmeasured test structures. Figs 9 and 10 illustrate
realized structures of open and buried copl anar wavegui des. The foll ow ng
nmeasurenents of the scatter paraneters 512, S21, S11 and S22 were realized
on the basi WP eMeSse strudtidfest The sPEdi®nen designations for the

sel ected 3 5iayeasurenents, shown in Figsigl2 to 23, are to be found in the
‘table illusgrated in Fig. 11 ,Figs 12 t9;14 show the magnitude of the
scatter paraneters S11 and S22, S12 and S21, and the phase profile of the
scatter par&iePer S12 and2S24 of an oPett copl anar wavegui de using the

gl ass 83.29_as an insul ator between thejal.um numinterconnects. The scatter
par aneters Y% and S21 are ¥-3b referred 1o as transnission attenuation and
the scattergjparaneters Slans S22 as refdsection attenuation. 5 Fig. 12
clearly reveal s an extremalsj‘ 8w reflection S11 and S22 of the si ghal s at
this speci nenofrom-20 dB t®5%40 dB up to%a frequency of 50 GHz.
Furthernore, |ow attenuation values of |less than -2 dB for the scatter

par ameigrs S12 and S21 are apparent fromthe neasured values 1 0

i || ust +at ed™ i IERYFES1IUT £6° 2TFFEGReRCY o0t i HH2EHA 1 Thd3¢Raltt%r par aneters
S21 and Sl2prapeptisentstdue ivalhgesadflerbélve:t ransm ssion of the el ectrical
signal at the respective frequency. The |inear phase profile of the scatter

paraneter S21_has a very low dispersion up tqg a frequency of 50 GHz 15
Properties ' Glass 1 Glass 2
0o - 300 [107%k™1] 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




- The neasured val ues shown with reference to Figs 12 to 14 can al so be
.verified by neasurenents carried out on further specinens, according to

which: Figs 15 to 17 show neasured val ues for a buried copl anar wavegui de

20 with glass 8329, Figs 18 to 20 show neasured val ues for an open copl anar

-wavegui de wi th glass 8329, and Figs 21 to 23 show neasured val ues for a
buri ed copl anar wavegui de with glass G018-189. 25 These neasurenents reveal
atrend toward | ower attenuation of the scatter paranmeters S12 and S21 when
usi ng the RF |[gliazssi @3iBstdB9e clakksiccotdiref er eénce synbol s 3
1Substrat e2SdnacconduseBe? waf er 3First side of |14, 41, 42Congduct or
arrangenment 5SegQngd.Si;decafscdflayessowh t h conduct or stiructufes Gn2161-
64Conductor dtructures of 671- 74Contact-conmect ibiieegi ons8@Pediizngs| in 9
above cont actl-g@enegsttonregi ons 71 - 749,91 { 93EGapLtati pn- 8640T'ng gl ass
| ayer 10Conponent 11Layer with conductor structureséi®dz) 111 149 GHz)
11 3Conduct or structuresl3Fi nal evaporation-coating gl ass

| ayer 14Evape &bk Ofvx€ O icRg s g1l136§, e_;rleapauhataileal aeyﬁerciéc\ﬁtalsz@lldﬁ isngo,
beads19Conduct i |¥ terl I 21R g:I:rStd stru Hj]l g an interlayer23Passive

el ectrical FEhPoit | ve S%ayer¥7Phot ogr aph| cally structurable

i nterl ayer 29Separ atl ng aX| s31PI astic covering33Active sem conductor

regi on35Conpecttdy,| ecahl @%;era%z%ﬁ:lﬂlbr@ll&gb 13RPass, wAldOBerves as

| ayer 4300nduct|ve fill] ng_of 3775, 76Cont act - onne &oqlrzelgj{]t%nSQORegl on of

a

the evapor ati"6n tBAFHP g F?ﬁsst ﬁy%qndiﬁﬁt?;egllé‘i ttuctute éntClainms 1. A
process f ordqpostitsi ng talecbmmnéhtw(nm@:)smgvﬂwgcanmnducqtencta%‘rleanjg]ément (4,

41, 42) whigly, l§1§UlrEaebﬂl%wfwntE@@Jc%nM&qugwtﬁe&pebﬁ&ﬁkbpr&mu@;@ﬁﬁe1 si ng
the steps of: - de 05|t|ng a s§ruc ured glass

, 13)
havi ng at I’%Qa@f’v%lhefb’b@rﬁ ng-3°8) > ovet % % niréffm% Eneﬁ% 5}2‘% rcgéllg%%to - 74)
on a slbst ratrectddesbylievapdr dtlB oarecoaddeny, irankde 1ii}nalaefyppyr¢rgoathaéa§q one

conduct or s{yruct R (19011 Tkt 42, sddeR)i£9 Jeb@s ghagse laayeied Qo t% 92,
93), which has electrical contact with thg cont act - conne;tl on _region (71 -

74). 2. The"ifolesd 859 APhedsi 1PEPTh 1° Whafeifi at*T™Bast S6R&" passi ve 15
el ectrical mosponentpiwboeid iagdieprnoeriteaict Wi th the at | east one conduct or
structure, is applied to the glass layer (9, 91, 92, 93 ) . 3. The
processas clained in claim2, wherein at |east one of the% Oel enents isa
capaci tor, E%edi¥ryr 2 €01l A VAFFRAGPD o PTOITERCRECCE PRI t ¥ el enment
on t he gl assorpayert (9, a®brdBR, t&3IhedinvEneipr.oCessasbedigienedaisna ordiof t he

preceding C%Péqﬂﬁn gy\ﬁasﬁﬂc@w%éw&?ﬂegi depgsidi by e%cﬁtafuct‘wro%gogmss | ayer
and of appl yl ng2 | east -one conductor structure glll Zi]1

are
carried out&3danbérdoft iTFERSCMEH -a RO TP T sSTTRIEE TR Hin cﬁm%s appf i edat
a | at er st agef hekhgpos oumglst riattion contaetcondtdtoa Tonrnaetentcohrdcthonr egi on of
a condpgt or Stpuetlr e aRRLied af AR earlierstage. 305. The processas clai nmed
in one of the preceding claims, whereinthe step of depositing a structured
gl ass layer (9, 91, 92, 93, 13) havingat | east one opening (8) over a
cont act - connecktail,. I:Egioondl(cﬁib{ Fkpnpsmeay apdr abd 042 coed ieggircdnpeaches t he

steps of : 35z, APPLYyd A0y ARLS yg}eqr 64 BL&Id Al 62dy) ,evmﬁhlgp\e%@lrtmlth
cont act - connect | onregi on, - plicationof a gla 93, 13)

by evapor at PRE¢BAR |lﬁngEJththhesr§bé? RPeu et "i‘f‘éeﬁar]uéf’ﬁrvelé F‘ﬁﬁpé’rs?%lfélr
(21)wh2th i slgatesent comerceomtht henttaht ekmesstioh tée ogh asgahggrebefth 91,

92, 93, 13).4u gherahly LQ%PQ d Gsen 1BAR ARt s 0t DR sStutehursd chatephayer
(21) and - renovi nggt e structured interlayer (21), wth .those regl ons

(90) of the2%fl &48s°I&Petr (160 GF v&F: 8% lTB?a%hF%TF ArE195C B ER
structured lagees| aydr tf@pnbeitng ddrkheehents Ml tnd 8.2. Thisoprocesshas cl ai med

in claims, Woetelft BRLY 1hOrighe, ; a&ﬂLl%ﬁh%rogtm%ugé@%ﬁ haygiafy
evaporation coating, a conductive material (19) %chts W th

respectVt o FEEIToRS  FOCAHTEE ShtPt Burttﬁér'cc?ﬁf‘%ﬂcte"%ﬁ‘r‘?é&?? h&ss i s
applied to theratlieastwidre Centatte ebamnest fon cowgicohor{ pX the/4pmpcaedtt hi s
material (19) is covered by the structured interlayer (21). 7. The process
as claimed in claim5 or 6, wherein the structured 15 interlayer (21) is
produced byFi#S APty 36russh Bt RS EHUGPAPhITE LT rrGc PR e Steps involved T

the production of a component according to the invention in accordance

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



- 8. The process as clained in one of the preceding clains, wherein the
~application of a conductor structure at |east conprises the 2 0 steps of
applying a negatively structured interlayer and of depositing conductive
“material. 9. The process as claimed in one of the preceding clains, wherein
-the application of at |east one conductor structure conprises 2 5 the step
of applying electrically conductive material by electroplating, sputtering
or evaporation coating. 10. The process as clained in one of the preceding
clainms, wherein at |east one conductive structure, in particular an 30

inter ConnECtEiL a' %Aag{%lwlseg StJQSEﬁ%eSP%tlﬁ.@Krsl%gpglﬂ sxt_cbrtolagss%.tngpst%fp depositing a

structured g | ayer (9, 91 ) rocess as clainmed in
one of the ﬁ?ﬁd’ealﬁg’eél Cr?ﬁ‘pr’vﬂ"}éﬁe‘i"r?dtlﬁ‘éo 6b’f‘1°’5&f?%ﬁ of %t F¥AstS oe

conduct or sShingicul £ canpHlsesnt3pcidrecappliscatidonedfonstiraict ae 6 eloimdr i Si ng
di fferept CQQQ%%&&y%rgﬁse%fc'yaé duct arm%eﬂgrp@%ésamlgaawn@ye i-B.@neoef the

precedi ng clal ms, whi InClu e step of depositin i nal gl ass |ayer
(13) and pr GERRSHEE MY e 4SF %?f?élpw'ab(éls‘)ntaﬁttlt?éaf’r%‘él Ogleé§§t 1%%y8r (13). 5
13. The proeessnastLlodi tid sips trhaé mwb2ch wher ith seowolderigngsheadn{yl By is
applied to the vi d(tJOS hlg(mT?? pIAGcess; .as clainmed in one of the preceding
clainms, wherein the su strate conprises a sem conductor substrate with
10 active sem conductor regions (33), wherein the at | east one conductor
structuoe (1R, hﬂ.lﬁuriﬁe’zn ptd3ssi staqeNnecdleds tiayar connepdsiond )| adas iasg 35)
of the act!yg SeALLontuslah,L &l o900 doAB)catibhfeditol $BELA0 7 8PPl ok cho 15.

The process a5 n chFaim active sem conduct or
region is aPPafr?@édb%ﬁWa Rorr §hissPHEPYES) BIFSENRE elbstatat BUETFatamhe? &M t he
deposi tion ghsis Strmet umzed igl asartmyrebtdPa HMrucORreD3ntek3pydravienthat | east
one openl ng %ftgyeer 2? W %ﬁaCtve%O&ne%ErPe 8 l?%n%ncc(nd:%c‘h c%%)ae%t%oﬁf L.fgqtogg by

“evaporatlon coatl ng he su strat ? I catl on
| east bRe cdhdudtofs 9ppucﬂdur%hl(511a prieforabiy3nealdzecheygphedsligyperarge o1,
92, 93) tak@srwtaﬁﬁxgoetfch tshet dd1eSphtiodes (s3) caft ihhe raubstarately, 2h5ielér, The

process as c¢lainmed in c 15...Ln which the actiy o] r region
(33) is arralrﬁged gn 50??1?’5}? to a:f) (%?r tpﬁgcesslfbs%%%t ggngo@ Q%%%EQ

opposi te si deirftriomef §é%cﬁ\1df%¢@det‘€ Byrodege ﬁh?cﬁrtlﬁ"e“fglsa%ls | ayer (9, 91 92,
93, 13) is deposited and t he conductor structure (100, 11I 112, 113) is

applie ch 30_ingl ude te i ntroducin via (37),
whi ch ?8 coh et 83 Jto 5t%aonne&§ 5% 12 (:a |gﬁs%;iatyﬁ]g 91(‘3?1? ¥ d&)%t hr ough t he
substrate (tyaporZtiotheoprivgesshiasakasai heteri ﬁOWén%beFhethﬁr é?:fétdichg cl ai s,

wherein 35 EB&@El&@@%E_}i&ﬁe7Qond'lllptv@ﬁcﬁtd’r{éctzw&e(ilkgﬂthéjslxuarlﬁes 1h3ba whil e
it s bel ngtgg 1ntedl Ls Cognel'(l:et %urr un hng reé n) tprt?xug rtfgge ol%bi'?ltlg ate (1)

18. The pro&dssas™ Y&F medSi W one cedi ng clai s, wheréein the
substrate (t}rriggriigthhe C&p?ﬁﬂteaﬁ dn Blfeﬂeﬁ'eblgl &8s qhay*érlcéges%ff 9® 93,
13) byzevapgiadd @ay@ro@ttme iSsshehsh ahe anierPRsabir@eofchetwern 50C and

200C, preferaply bet nd 120 19, Jhe pro cl one
of the preceﬁ? e 8¢t arl%nge X Q%F & the gh?résrseﬁ?‘ée us‘é’g dgfgiénreg he g%g?}tdcg% on

of the gl assl¢%1‘3/épye{199 mlchQQOVGQSthel?z)’-rWuévaﬁér af ités t@&t‘fllﬁgfrl 8T |g5t at
most in the penge &f th0- &k Abakredprefenafdy vbind herdaanger afitdQtS nbar or
bel ow. 10 20. The process as clained in one of the preceding clains,
wherein the glass layer (9, 91, 92, 93) is applied by evaporation coating
with a38epositi GR shave bie atb$tease (Pliowing phig ayer, which accordingly now

has a glass layer 9 with openings 8 above the contact-connection
regions 71 - 74 of the surface below. The openings 8 can then, as
shown in Fig. 3E, be filled, for example, with a conductive material
19. Then, a layer 11 comprising conduéfbr sffuétures 111, 112,‘il3 and
35 passive components 23 can be applied to the glass layer 9, as shown in
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



-thickness per mnute. 15 21. The process as clained in one of the preceding
.clainms, wherein the at | east one opening (8) in the glass layer (9, 91, 92,
93, 13) is filled with conductive material (19). 2 0 22. The process as
“claimed in one of the preceding clainms, wherein the substrate (1) is coated
-while it is still joined to the wafer. 23. The process as clainmed in one of
the preceding clainms, wherein 2 5 the application of a glass layer (9, 91,
92, 93, 13) by evaporation coating is effected by plasm ion assisted
deposi tion {RuAB)ed Z4om Aneomprhentby( 10)evhaviatdon-cehturvérsarramyeREnt (4,
41, 42) 30 whych dsnpudt ablenduetor %@wctfu&eqy@@gy lata@ticgetl pary%f Mhnd a
particul ar roduced using the process as clained in oqg g gfecedl ng
Sttn% vidu

cl ai ms, whi E4FEBRPTIRERSES E\t@’tffﬁ‘éter at 8T MRiengt alt ayer

cont act - conheckhore negd dor( #ilis- p¥bpse3d5 - on at | east one si de (3, 5) of
the substrate (1), a glass layer (9, 91, 92, 93, 13) of glass deposited by
evaporation coating, which has at |east one openin 8 th Vi a V\/m chis
in electricit® 68?1?‘%?5Prvﬁttrﬁct?fésc‘bafﬂ 8&t2RRIAREC LD ’ﬁggéjr {PPPIAR " and -
at | east onef comducicor rsightttalyest{rl@Oyret]inteklyed BBY tdnﬁ tlmsgtacgs oIfayer

(9, 91, 92, e?e@crlmllghcdn%u!:&v(eoﬁgtaeqtlaw thet BUbBor 3tARcullle 160TPARENt  as
clained in claim?24, which includes at | east one apassl ve e ec rical

conponent (2% CBR-AhéntH 5§§t5}%y§+th( §he gpprdyerivggnategyal g ¥h '8 connect ed
to thelat | eastingne,condiet oin steatotivale codfdstiddlor ddXletliB)call@or2@ct The
conponent ag; | @tmsb&tqlv@ma@ou\@t@&eaorrttt&ecemtyen legeidd 6@l - Ganponent
(23) conprises at |east one the followi ng elenents: a capacitor, a
resistor, a*t%iPro®cdristor, a PTC, an NTC, a filter elenent. 15 27. The
C'orrponent as clainmed in one of claims 24 to 26, which includes a nultilayer

conduct or a“F ggﬁmgr s%ruééure%zrlta}y\‘aﬁg'o %tavelﬁqﬁgtd:r\é@ QJH@§§S1:§y§I§fe(r8nt 91,

92, 93L appl i evaporation coating and each havi nP a _conduct or
structtre (‘?LW“CH&‘T mi‘iefla?s Pr1333° &pPIcedUte Tt RER 1Al oA Bt (8Pt Plct ure
on a first gleasppliajpeiobeirnthd nosdweebr i tabicoorsaeting ¢drrded ornduet or
structure OBL&a%?’&P%g gée%g uél%%eélf\@ erft \{Ja@ex(l]a?g T%gs a-ll-.lgg &ﬂ%ﬂ@nﬁﬂtthélis

clainmed in one of clai erein the 25 substrate (1) conprlses
at | east on&ustietidifdey S l’Pﬂg lﬁﬁ‘t?efralta‘li sinto Wenerighet Grrargetsat ifeal ar

silicon, - e;e:rn@ma Coherelflt @83t ingpb@fkbiduciOr2@taThencamponent as claimed in
one of,claips 24 t ecg:t28¢ Merein the substrate (1) conprises a sem conductor
substra e haV| ng east one "active seni conduct or region (33) on a first

side (3) of the substrate (1), which is connected to the at |east one via'
35 (15) . 30ne Phedcaapenanthasiel ain¥edgH rhel Aiads 2% yenwhenein tchedsitivet ur ed

gl ass | ayer mgtge’rig]?"l99ghow%3in JF’%.); . aﬂad aLQeth%t a&ﬁqggt%eogqiﬁgugén%qlctor

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, fills 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 evapoﬁation
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



- structure (111, 112, 113) on the glass layer (9, 91, 92, 93) are arranged
.on the first S|de (3) of the substrate (1). 31. The conponent as clained in
claim 30, wherein the structured 5 glass layer (9, 91, 92, 93, 13) and the
- at | east one conductor structure (111, 112, 113) on the gI ass |l ayer are
.arranged on a second side (5) of the substrate (1), which is the opposite
side fromthe first side (3), and the substrate (1) has at |east one via
(37) connected to a contact |location (35) on the first side 10 (3), which

i s connect echet dntdrgedtcdndastoronerudtar¢shrodgnyt feelgedsempayarts¢9, 91, 92,

93, 13) . 3Zic1lBEHLONPAUNCRL-ASsCliRl R mawgofre%atm 24 $hQacsl, wher ei n
the substrate (1) and the glass layer (9, 91, 92, 93, 13) have 15
substantially nmatching coefficients of thermal expansi on. 33. The conponent
as clai med The enepsof sicdwai s E24st3B 32, 3Mahef elapot heingl ass rhetyerd(@lasdl, 92,

93) of gl aSﬁﬁﬁmlkg%prlﬁalsaeott@taogaaaaéstﬁtgtl&asrealdraysy dvapskiiess in a
range from0.05 ). 0O prefera aranefrom 1l umto

in
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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
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Accordlngl the contact-connection regions 71 - 74 are covered by a
conductive material which is elevated or projects with respect to
regions adjacent to the respective contact-connection region and which
is in each case covered by a structure 21 of the interlayer 27.

10
Then, as shown in Fig. 4D, the insulating glass layer 9 is applied by
evaporation coating, the thickness of the glass layer 9 preferably
being selected in such a way that it approximately corresponds to the
thickness of the elevated conductive material 19. Finally, the

15 structures 21 of the interlayer are removed, for example using a
suitable solvent, and in the process the regions 90 of the glass layer
9 which covef the structures 21 are lifted off. The result is a
substrate having a glass layer which has openings above the respective
contact-connection regions and vias in the form of the conductive

20 material located in the openings. This processing state is i1llustrated
in Fig. 4E. As a result of appropriate selection of the layer
thickness of the glass layer 9, which is matched tc 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

+&
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111, L* @108teh & §desbingt 5O &NOYR Un1BY%.6& s ben p@%urr&'d( ) thief 10%vHdual
h& () - !stf #10%b 8 (s b.-;a'r%<§€_fa§§@é/<i<@j being divided along the intended
separation axes 29, in order ultimately to obtain components 10 with a
conductor structure which is suitable for radio-frequency

applications.

10 On a first side 3, the wafer 2 has individual active semiconductor

regions 33 which are connected to connection locations 335.

In this embodiment of the invention, the conductor arrangement 4 is
arranged on a second side 5 of the wafer 2, or of the substrates 1 of
15 the wafer 2, this second side being on the opposite side from the

first side having the active semiconductor regions 33.

The conductor arrangement 4 is illustrated in simplified form for the
sake of clarity, with, inter alia, all the conductor structures being
20 denoted here by reference numeral 100. The individual layers of the
conductor arrangement 4 may advantageously be produced as has been
explained with reference to Figs 3A to 3G and/or Figs 4A to 4E. In
particular, the conductor arrangement 4 shown in Fig. 5 is also
produced in multilayer form, for 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 substrates 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
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Moreover, the regions of the surface of the second side 5 having the
5 vias are used as contact-connection regions for some of the conductor

structures 100 of the conductor arrangement 4. If these conductor
structures 100 are brought into contact with the contact-connection
regions during application to the previously deposited glass layer 9,
the conductor structures are accordingly also electrically connected

10 to the connection locations 35 on the first side of the substrates 1.
In this way, it is then possible for the active semiconductor regions
33 to be supplied via the conductor arrangement and for electrical
signals from the active semiconductor regions to be emitted to the
conductor structures 100 of the conductor arrangement 4.

15
To encapsulate and protect the components subsequently obtained by
separation from the wafer, the embodiment shown in Fig. 5 is also
provided with an additional encapsulation layer 14 of evaporation-
coating glass and/or a plastics covering 31 on the side 3.

20
Fig. 6 shows a further embodiment of the invention, in which
substrates which are likewise joined to the wafer have been coated
with a conductor arrangement 4. This embodiment of the invention is
similar 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
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which is partlculaily sultable for uoe as a materlal 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 characterization
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 Sll and
522, 812 and S21, and the phase profile of the scatter parameter S12
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verified by measurements carried out on further specimens, according
to which:
Figs 15 to 17 shdw measured values for a buried coplanar waveguide

20 with glass 8329,
Figs 18 to 20 show measured values for an open coplanarrwaveguide 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 G018-189.
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WMOUR t& ()1-f ’ Substrate
2 Semiconductor wafer
3 First side of 1
4, 41, 42 Conductor arrangement
5 Second side of 1
6 Layer with conductor structures on 1
61 ~ 64 Conductor structures of 6
71 - 74 Contact-connection regions
8 Openings in 9 above contact-connection
regions 71 - 74
9, 91 - S3 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, 176 Contact-connection regions
90 Region of the evaporation-coating glass

layer on resist structure
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1. A process for producing a component (10) having a conductor
arrangement (4, 41, 42) which is suitable for radio-frequency
5 applications, comprising the steps of:
- depositing a structured glass layer (9, 91, 92, 93, 13)
having at least one opening (8) over a contact-connecticn
region (71 - 74) on a substrate (1) by evaporation coating,
and
10 - applying at least one conductor structure (100, 111, 112,
113) to the glass layer (9, 91, 92, 93), which has electrical
contact with the contact-connection region (71 - 74).
2. The process as claimed in claim 1, wherein at least one passive
15 electrical component, which is in contact with the at least one
conductor structure, i1s applied to the glass layer (9, 91, 92,
93).
3. The process as claimed in claim 2, wherein at least one of the
20 elements is a capacitor, a resistor, a coil, a varistor, a PTC,
an NTC, a filter element on the glass layer (9, 91, 92, 93).
4. The process as claimed in one of the preceding claims, wherein
the steps of depositing a structured glass layer and of applying
25 at least one conductor structure (111, 112, 113) are carried out
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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- removing the structured interlayer (21), with those regions (90)
of the glass layer (9, 91, 92, 93, 13) which are located on the
5 structured interlayer (21) being lifted with it.
6. The process as claimed in claim 5, 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 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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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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V. #10% & () - @ [91#51(32/(? 8@3(,)]-.3@) by evaporation coating, is held at a temperature

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

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 107° mbar or below.
10
20. The process as claimed in one of the preceding claims, wherein

the glass layer (9, 91, 92, 93) is applied by evaporation
coating with a deposition rate of at least 0.1 Hm 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, 91, 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 claimed 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
reéion (71 - 74), .

35 - on at least one side (3, 5) of the substrate (1), a glass
layer (9, 81, 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



-d@HI0% & ()-mvdA 10% & ()- C 109" & ()- F s10% & ()- C 10% & ()-109%40%40%
_@#H10&' ()-|[:vWUA4 dl"10% & ()- CY@10% & ()- 10% & ()- 10% & ()-

9"10% & ()- LI10% & ()-|[:-410v'v .#10%' v& ()- .#10W&& ()- | .#10% & ()-

"-HIO% & ()- &"10% $& ()- &'10% & ()-j EHo@10v'v !, Z"10% ()-m

DL Z2"10% & ()-m T, Z"10%&R ()-m) Y #10% & () -

10% & ()- 10v'v1Ov' vHCg| [: @10v'v @#109& ()-M @#109%K & ()-M

V, TH1I0% & ()-0 , T#10%&R& ()-0 X10% & ()- 10% & () - EFGH@ U410

S 10% 1)=& ()-s ' 10%d £&ESY ond 0RPOEA0R PETLOWRL (1P0, "1@&#10% & ¥3)- M

@#10%88 () - MAD] % [/ W10, 1aFe l QWSS ) -o30f kOB AE ) con¥adO%1&h (hres

W10% +& ()-s i' 10%( H& ()-s "10%L+H& () -s%Jd| | [: vW4l0 S 109VL+M&' () -

Dff 10%.+& ()- g$ SITWM+ME ()-@ [$ $10%* & ()-@ >$' $10%*& ()-@

l GLOYML+M& () - Normal " "Heading 13]c" "Heading 23]c" "Heading 33]c"

. Headi ng 43}¢" "Headifgnadl Gs cHeadianth 63hon 21beadicRdint3l8es ableadisng 83] c”
Headi ng 93] c"A "Default Par a%r a(E)h Font 4 gl: " CLVTY< eTrivv&I 4J<Zgz.g

2#% +G 247L: :r@ﬂgjlgefw])ec rical ;ompone t (23) on the glass layer , 91,

XQX" XpXXXXK[ 1] 3" eg&las hhursh 3i fH iichnipy {oxpiddee@iid Er¢ a5 420} OQHE@ BB Prmes New

RomanAri al Couri eg, New;h Re®s, EALr y\éor dhagument

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 second 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:
- semiconductor, 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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31.

32.

33.

34.

structure (111, 112, 113) on the glass layer (9, 91, 92, 93) are
arranged on the first side (3) of the substrate (1).

The component as claimed in claim 30, wherein the structured
glass layer (9, 91, 92, 93, 13) and the at least one conductor
structure (111, 112, 113) on the glass layer are arranged on a
second side (5) of the substrate (1), which is the opposite side
from the first side (3), and the substrate (1) has at least one
via (37) connected to a contact location (35) on the first side
(3), which is connected to the at least one via through the

glass layer (9, 91, 92, 93, 13).

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

substantially matching coefficients of thermal expansion.

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,

preferably in a range from 0.1 Um to 1 mm.

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
(9, 91, 92, 93) of glass deposited by evaporation coating, that
includes at least one opehing (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
via (15). '



