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I nt er medi a§e d2gae1ker a sem conductor npdule, a sem gpRdyes Pfg ul e
produced using such an internedi at.e.base, and a nmethod for producing 5 such
an internedi ate base The invention relates to an internedi ate base for a
-mo'dul e having_at. | east one sdqj conponent, conprising a flat base
body havi rége %6 REION Upper faﬁmmﬂlﬂlﬂﬂﬁﬁllﬂﬂlll nternal connections are formed
for connection to conponent conneghikfg el ements of a sem conduct or

conponent Jn"te@-mé&vé%'e bade Fo W Glmi SordfiR¥bHaRbanid h £XLeINALuesIgehians for
maki ng cont act

uit base ol es between the
O et g od, 3 Resg, LR a8t 2pE  BacRgons
met al | iSzedsuchndn eachrnekiata eameduct i ve connection between an inter nal
connection on the upper face and a corresponding external connection on the
| ower face, 20 The .invention furthernore relates to a sem conductor nodul e,
produced Jgienén%?fbtﬁoﬁnr 8P neditht AR PR 4 Ofre? HEG U BrP P88 WS ng
such an i nteastrecheatsenbemelucTire dopperadi ngovpmsataura Zadt drsefbadut gvat ed
circuits hgg led to the 25 problemthat an ever greater nunber of
el ectrical connections need to be acconmodated in . a very confined space
bet weer! tHe actdalPREmtesHd T8t YS}Plcé’ndnﬁe’E’ia cTRIPeE5ERS ARat T e ot Yy a
printed circui tcoboastd.onHoweoapondrite conmertinheclsmencs wfes s¥mitcheductor
sem conduct or cctgghg odd,of the connecting conductors, the greater is the
extent to which 30 they are at risk fromdifferent expansion.levels of the
mat eri al s 7 nvol?vég¥ey rfaﬁ?}l‘r tfheGhars 8F°YH 8%%5%5%5?% BYAFEGA™E HETone hand
and of the pri magdngicontiatt bdahdck ailrett ibgseompased of plastic, on the

ot her jhand. 35 tmeud,mlhe&@edae%eerb%e @ﬁpérnww%erum Q}éﬁe@ RO ke i N
maki ng cont act Wlﬁh sem conduct or chég}e L g on mor e ChICPS to be
t“k?tf‘ g

WO 02/ 45162 2 BEH DEFE 85287 SE Rt |eéchv&‘at f WTCH cont act
is then nmade onrluchéveicoonettilpaskeetwernt dre ipasmnadf colmsctiion raf éhe edbred as BGA

(Ball Gid Arraylet 86hROLS-QQ¥on@hgl Bk E&SARYI 88eBRSEH 108 PEOMided Qver the
area of its |lower face with sol der studs, which allow surface nounting on a

printed circuit board. The solder studs are in this case used firstly as
el ect ralcal Tleonneattiionsfandtesecondkeyatas spat ersitodorpensdiee f grroex pansi on

bet ween t he, diyf {1 RNGLORLLT i A Smebihdle bisd 0 F@Yed henb BT P10 DRt endase
and the printed circuif board. The sem conductor chip can be nounted on the

upper facesf RetNtREBeHde al?%seoase and contact can be nmade with it, for
exanpl e, by neans of bonding wires. Flipchip nounting is also known, in

whi ch the gonnpckd riﬁgq&léleeun%@yéﬁ%fsem&q@@e&th X6 Hakefdd ¥oconnect ed

to conductor tracks on pper face of the internedi ate base. In order
to prddi deLERPERST G E‘E)rfﬁ’éﬁs%\ﬁa&ﬁrblé"t%énof ﬁéeg'é?ﬁcéénﬂ?fH’teGFl%‘bﬂf/‘eﬁﬂd t he
i nt er medi ate beasecdmmotisitesi dase,veumderfiiihkd ngpaics lygmweralthe pretualr edmf-or t he

sen conduct QY Ghql AVal es: theenegessit Ve df Qhy ah 2ddidd anakyicom plicat ed

and expensive process step, which also no longet allows 20 subsequent
repalr board. However, the finer the structures ©f the semiconductor chip

and of the connecting conductors, the greater is the extent to which
30 they are at risk from different expansion levels of the materials

involved, in particular of the semiconductor body on the one hand

and of the printed circuit board, which is composed of plastic, on

the other hand.

35 The intermediate base or interposer plays a major role in making

contact with semiconductor chips, allowing one or more chips to be

I
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In the case of what is referred to as PSGA (Polyner Stud Gid Array)

t echnol ogy, >tion-nol ded, three-dinmensional s t sed of an
el ectri cal T?/a?bn)s %’[CI ng polyner is usedgas t he |nterlr$§%fﬁgé é@?ﬁ%

whose | ower face polyner studs are arranged over the surface, which are
.integrally forned durln the injection nolding process (EP 0 782 765 Bl).
These pol yTEesEEdSCaf 8ot wWER IRERERGRFadE TRF redanchéhsol der ed,
and thus formuextlsrseal connections which are connected via integrated
conductor runs to internal 30 connections for a sem conductor conponent
which is arran%ed on the substrate. The polyner studs are used as s?acers
for the noHult&Sf Feif Qp¥iatt &8 t9ieCurY Boaf BCRaNBA LY STl AT A eteihno
conpensat eodyor adi {itereadiaepaasd ds bmnejdsdbsateweeme tdreapsf nttedietgrcui t board
and the 'nﬁatez{]rrwt@ts%lta@§estuggntvﬁﬁtchcgﬂoaesapg%e%mtang SE1 gpﬂ%ﬁt or conpo

35 nent on e upper face of the interned ate base via bo
however a FOrGH-6fPRAGHAL atlte TRk Sit8dR1E6 RS 8235 uiRd dH rEh

02/ 45162 3 RCEADE /BARE idhink f @rdenecoitdlynat spaekfs moenbmpmsaedpfanswn are
conpensat e;sianfsqg 'glet%eanai 0GQHSe TRRNRI ¢ i §1 POIcY, rlssttudéasp@fqgh&eérmgr face

of the internedi ate base. 5 Furthernmore, a si ng e-chi e 1s known from
WO 89/1b34%3kE, PrIF iRFcHY tﬁ’éli’?ﬁdeEﬁF%‘HtrrBPﬂ% fe e'i?"‘dFﬂ‘éQ’r%thHa‘Fh%’uﬁé%rat e
conposed ofe aduetettoni ciaé luppensidcat bAgheol yremehastd bhegr ankycéraned

pol ymer stugs b@na%éEew|19Wt,f§SP1ex%bf@ %"yemé’ah{saﬂﬂ%n'dﬁ!né’%rﬁgw %J,% ina

nunber of rows ng t ci rcunference Of the substrate. is 10
arr anged o P BOUROEY 80356t k‘?%'sb‘bé’tméf’etheaﬁan%‘?ﬁ?ﬂaﬁf Cifs tﬁ%dé‘ with it
via fine bmweﬂgsmroesdambrcendwirettly aoksectaldi th cnhautten tkheksehves

conneci£d AeauBEQLSt%thBP br‘?éa%%a&?aéeh%a%t %”@idecrogger‘}}dv%é éﬁ)aHEd on

t he | owner - ace |se di nent he i ntermed ate base

rel ati vel ySiQfr GameSAs@Rion RetyRgn &thn Befmltcﬁéd‘b"rté%eﬁ?dﬂ RPENtIOAR ™S ipr ovi de
an i nt er negdieaatasbase thos @ssenmmmrduclmg tedHnerailt heqt el Aentdhened
initially, g é\%};}l ﬁd&ét%quc&ﬂu% f9{e %%Eé‘ssaﬂy' P%}xe edi gl hase apd such a

nmodul e, in cont act can directl he_ seni conduct or conpo
20 nent vm?jlffcﬁj‘tteﬁnﬁ}“%ﬁﬁ%?’fﬁll"ﬁlﬁ’lﬁ’cﬁﬁs HeEPr n‘t’%‘r%ﬁ?%& @ohEIWETIAH YNt act can
be made wi sibdelieenthtrepakdi at e base on a circuit base w thout any additional
measures, and in which the different coefficients of expansion of the
materials that are used do not have any apparent di sadvantageous effect. In
this case, It HéesemiTGhdUetor SCESEREALEX 45 255 Get RetYMArt FtuherihtPeraeli at e
base is i nt@ﬂdxedo@p, ﬂhOde)éEtaoﬂimdilbethﬂ\hee-dﬂﬁkysMﬂmaﬁﬁbs{ﬂi‘y&Sé cm-f or m
ACCOTdI 10 O Ee! INQALLOMCaL P fllishe BT bo ek s QLACL, |9earfieped by an
i nt er nedi ate base Tor a u n st one sem conduc

conporéht d%ﬁfﬁpf@?ﬁ'n@“a‘”ﬂs&t 18%%% fBS%I)Pq%é(W?hgstudérﬁﬁ?p5é¥aﬁg§éeo"‘?¥n thAi ch
internal ceonrret| ontcar erd anfegkf10y camraciiingt the arponEth aeniect i ng

el erent s _of, & S8 £OMIYES OfcsCOIPORRDL, mjolgfrn]épwdéaﬁ%% o M6l 51 i gy ded

wth exter connecti ons acircurt ase and
VO 02/ 4516204 SPEFAEEOLOB 2B be t3lgatplhandsthst fieh erRernadpesniesce and t he
| ower facetiozosriomlars edreeated adat ipagtrhadd wonetialdri zetk tanthieaahl nake a

conductd ve GONNEes | onpef V!%ﬁ@eé\m%%@&é‘c{?m%héﬁt Q ﬁﬁ‘%“?PﬁJngfe@C& qpd a
correspondi ng external connection on ce, wt
substrate. The polymer studs are used as spacers for the module from

a printed circuit board, and are thus able to compensate for differ-

ent expansion levels between the printed circuit board and the in-

termediate base. Contact can be made with the semiconductor compo-
35 nent on the upper face of the intermediate base via bonding wires;

however a form of contact making is also feasible in which the



5 - the walls of the through-holes being at | east partially exposed in the
region of whed/asern2face of the base bosly by means obcappwharoqmiches which
are incorporated adjacent to their circunferential edge, and fornming
freestandi ng studs as external connections. 10 The production of the studs
by’ means ooflfqugrh@%hganélh%owwleaésc%fote g;;h%lbmaegemégrha;s’ﬂé Rage3s;envi saged
according to the invention re sults in th recesseﬁ in the
| ower - f ac s GPFERPUENBRTHEE PBtdjPee YTy StBES il fhe h’é’lp?rn%atc&l Pf Zttei dn-1 ayer
proj ecti ngrerabovetelbasd s surface. Nevertheless, they are able to adsorb
and to conpensate for tenperature-dependent di ffer ent expansion |evels of
the internedi ate base on the one hand and of a circuit base on the other
hand. ContEEEPEEHEde® i3S sHYPL MPH e 1§ HFPOUGhE ¥ e "Aet HIOPB 4@ d Ihok®s whi ch
run withi nviikee pod yagecisitondsoldedt berdeppenerfsaeoaa DfsubBerdgat ebrﬂiﬁ)s%@ diate
base, wher n ONG sem conduct or
conponent saqll %E%é@%?g %&%E%tﬁ%n’g con%alggts ﬁéﬁ %"f%r"&e W&F nal
connect i onEudthen tHheolYthéped aPechridret anged o’r”m?ﬂe clette e AT rlirbal nyui t hin
the 25 stu:daSr osordwiat aldiey kRé t@rchasereact Wiukne iosehiteeynd ikapcoafi gura
Lo, NS0, %%C@n%u Bep! fRU0EERAL DGlAGED t%%&@&&%%@ poleg.and studs
i's alsofeaS|B (i Tatter ap roxmn the formof a
tubul ar segidntt 3@ Alrpearbppemewwewﬁﬁa@fn%ﬁg{ rtl}éf’l‘%m wha ah bfefeaéh?@ved i f
the inter nfﬁhedll'sal‘ﬁesba:SSn@ﬂ:@Grdid’l@lbﬂed—hﬁrbnm;tehbl.ém tioSt R rekeeriyl aoht| m
conposed C}Iec%%?sftorﬁ cﬁmofne"chﬁ 10/20SE, %C’@Hdsc' SRt Q% EXRANRLAD t?n oaPpr OXi
mately the sane as at e sem conductor conponent, generalTy Silicon.
In this casemefirtes@aPe diiduet BrlatobnponeAtITEKtPRt pl aced WD 02/ 45162 5
PCT/ DEG1/ 04287 with its conponent connecting el ements di rectly onto the
| nternal SRANGERI QNSO L8, HARGEAL AGE 8Ntk QLoLIG LT gHANalel 85 La00 can be
made conta hat no connécting con uctors so ever
the form ofoTb8nEFHERPIRSIOROEBRdAE e EYRR FENBEhere i tiad B cﬁrﬁldt he upper
face of theddaterdrediah®i lIaSESchOHﬁ)&ﬁ&ahhélﬂafterbiﬂef ted wrh & heame,
coefficients mr‘%‘xc%%”%'o%ansbé N&fe élr%”tcif] i¥ rﬁ%“' Led oLy, brEtc‘é%e” the
i nt er nedi at'e "base an e circurt base tH ensatl on i's Brow ded
via t R pdl%ﬂﬁewl%ft%sanwnéﬁr%lﬂélp‘ﬁ(ﬂn deel Je{t?éélﬁ%ﬁlﬁ@etl??stehea‘il%\Fé’th@ﬁ in
the | ower Jaalcﬁeaﬁaﬁﬁ RitH heel Iﬁtﬁarrﬂiﬁdiat]aOb@ﬁé? ohaseirBuit Ivaseonposed ofy LCP
(LI qui d O 1onaq.| %ng L}re%r a e ac‘:l W&e di Igw]: In I‘ ghglrég‘en eXp%nSI on
characten |cs I's par el art |gtHly suita F Use a5 the maferial for
t he int er magisaee Hasbe mlal’ﬁe§l?r3a'5 1£5at eatieaps¢ds dgerey |hBé€I,arTYoPPIé§<reﬁ?}§l @isin the
j our nal fAmatﬂ?eMSCéﬂ@dteﬁtm Q;rmilesGas.leul yb{e%gus&onhal%or l%a@%nelr&f to- 13 bI n
one prgferr refine rhal, ¢onn nents are rmed by a
nmet al :%ayegi' EEg‘n th lethOltJ F’érlnﬁe%%qf%)&%e St c?] n\%{% %9 8 ?m(ﬁce baure

with a very compact physical form.

According to the invention, the first part of the object is achieved
by an intermediate base for a module having at least one semiconduc-
30 tor component, comprising a flat base body having
- an upper face, on which internal connections are formed for
connection to component connecting elements of a semiconductor
component,
- a lower face, which is provided with external connections for

35 making contact with a circuit base, and



20 the formof a continuation of the netallization in the through hol es.
Thi s can i wi th an additional ;sol der | ayer -holes in
the rnterﬁg)rWZOMtSﬁggstuds can al so be f|4l led with SOFSEPS {] . 25 1n
one particularly advantageous refinenment of the invention, the |nt er nal
.connections are each only in the formof a continuation (which covers the
upper - f ace” operfilAguBT PPRRS RESHEER iNPE YRRIGUGRChGIPE) BT LPKeT fgcat | Yhesei on on
the i nner wal | vaolstdre dhrieugh- ﬂsmiteslly metrBl 5i Aed$ €and lash medkal bizat- on
layer which fOlqis, 1N JBh&NRh § %%ﬂgya-f BiRORY] efle dIJRelLycl o the
conponent connecting el enent the al rea i"tted sem conduct o

conponent, thr @tﬁ‘ﬁhatcf?éfrf?ﬁﬁ’?ﬂ?gﬁﬁo?’@serfl?brﬁopﬁécql&ﬂe?nfté’@el@)"rert ace nt‘*érth*edl ate
base. 5 WO 02/ 45262218 sPeT/ O thOARB I hdhes peihpdtateytdphge 120 14 heéxddreant i on
For P OuCt ng aCPANGRLL 09 hAsh. . 2l Bast GRe,SEMEaDIUF QL Camonent
conprises the fol Fow n connectin sem conduct or
conponent is fi®@dl®¥h “S’t?‘l"l%q m’ﬁb@? afrﬁcénciﬁrparﬂeét apiaenolly Weéh that its
conponent connegktcofreasialordtde arppesrifiagef afestbedasetbndys exter-

t hrough-hol es are gchnlecggo through the base body fromthe |ower face as far
as the upper face in order to expose the conponent connecting el enents of
t he séfi conductor component; 10 - the inner walls of the through-holes and
t he exposerhecpnba@nitishrédmaas efudshey Seahsosrluct e sCoApPaienbwér Eaceadsed Wi th
a netal | r I a . | .face of the
base body a%% égEeIt"E%l§g(grrn%g g?ﬁe%ao? ad gn%%&%ﬁk q'fo %ggemo?g%h%n %gse body is
at 15 Ieasft‘llﬁaﬁrl“il dAhe 'é%(lﬁ’@séﬁrweﬁefaﬁfﬁséﬁd amcFF%LﬂrﬁWéFe?ﬁqeaFuﬁ&C@ha“q'he
annul ar nQ{dth@Soferl'tlﬁgpQﬁ:l BELY h&xehﬁh&tl’allﬂsza’tﬁgnpl’ﬁ/feerﬁiﬁj}élclﬂl[@gj,uﬁﬁdvén t he
sane S ro e e rocessi ng
In th| S case % l?aﬁ%r' Ilt‘éé';seer%ng% r%étg)rg%bngg% Sl gﬁ%ggﬁc{ dr ?r%oggj gtructure
can be car¥itedIeutteaperHersaneraidfat oh Fﬁ’éerltoﬁ/é?a‘fsééé BvelRechdde body.
Duri ng thiﬁerﬁkeﬁ:eﬁé batemn thesmemrbnd asuréneesivhiichvase onothd equered are
removed, gnd héorh% '{‘é ’?r%drem&laé aSHSACeS. & %hP{B(@g\H ded &E'ﬂﬁé‘ecf‘ﬂgh%' onal
nmet al Iayer In or der produce a greater thickness, addition sol der

| ayers (usimght FWQBVlItéa‘H)th@aﬁo%’é‘eépi)Wdédt‘f’ JheneRReIERSE Oft FhR titesTEor

sol der2ong, dis@et Bade,t hRES |t$1en9em1eeddddﬂoracqmrp@ﬁeﬁts ofromm&t aufsd Mbieng.
However, a saonewhat di n t.hg q S S [ i.n which
the studs on the otv?/gr£ % h srr?Lhe ’gaasg gg%%%gée aq‘rdo ?J%:e egéeﬁdaéis bef ore

t he connec‘tlit@nth% Jtnﬁér%@mcééﬁﬁfétoﬁﬁ conponent. In this case,

The through-holes are preferably formed concentrically within the

25 studs, so that the latter have a tubular or chimney-like configura-
tion. However an eccentric arrangement between the through-holes and
studs is also feasible, so that the latter approximately have the

form of a tubular segment.

30 A particularly compact construction can be achieved if the interme-
diate base according to the invention is formed by a film composed
of a plastic material whose coefficient of expansion is approxi-
mately the same as that of the semiconductor component, generally

silicon. In this case, the semiconductor component can be placed



the studs can be produced both by laser structuring and by stanping on the
| oner fac se body. In this case, the semc 02/ 45162
~ PCT/ DEOG"}C&&QtEf;11 C(%%ponent woul d be fitfed onto the ggggs%@{i/yoﬁ ovided with
the studs, and the drilling of the through-holes would then be carried out
fromthe |ower face, through the already prefornmed studs, to the upper face
of the bas&Wodys FBPPRYR CRYN&{tB 8 RISHE N e tCAF PE et PBke BheThet4nmaént i on
will be eXciﬂrﬁIeBeﬁodsnoﬁDﬂ& depeaddfaca érhﬁofOtiHeO\ﬂhfnggﬁan&lé!ﬁl Bgd exanpbary
enbodi n‘entrr'?‘ d%ngo acq [;Jﬁ her %gg& %afu echqr aV\A r(‘%h &1 gond ct ysrew a tO 4
show, schemat i ca e i ndi vi ases in the f8 o8t % &n
i nt er medi aﬁ‘tV(-,erba%et%céBFfﬂlor‘?gb?’éfthnﬁew}lfﬁﬁeﬁf|Qﬂi‘duFFPrcéﬁF‘E#ﬁ:talrénr%utlhe@t
sem corsducdrortheommemce Iafgtmiee 15t6hﬁ=Wiaﬁe RRIss pednipdfs M 10W, f&Odiespondi ng
to Figure y, d nterne te . base and Figure 6
shows, schedr};a?ne&'ila\el 8%‘%_(1&@8?%% al%' %\grﬁscg%%hftsg?gtla&?% uefqe 52%or di ng
to the i nvaii bﬁt"tﬁ?“atlb? |1r1i‘tté@“€tﬁlraéa|ktaslﬁoalfl41 LhEj ghicagt 1base, 4arhdWis he
pr oduc:1 i orbdm‘peaaat:rbtnenmoawed)azlse acg:@gdyxﬁeg: tseud&ewlafwferatrﬁ%howaea\hh ch
case the inter te rea en cannected t e; sen conduct or
conponent , anﬁggn%% Efg clglr\’ta 0611120 V\nx‘h o du?‘fengarie?s fgrtﬁé’aucrfl oR°and
pr ocessi ngateThéS‘Fnt ernedi ate base 1 has a base body 10 which is fornmed from
an LCP filmwith a simlarly | ow coefficient of expan3|on to that of the
sem conduc conponen s,.known, . t h coefficient -of pansi on
of LCP is ]gslofrrhl r‘fposféaﬁﬁfl}sflﬁqgé% Cr%’og?%@%li UcH 87 base "bo h‘al cég?‘(be con
25 nect ed qjs.nrléeﬂvxetr@ah PR & BT G B BACERIL Bo e aﬁwarrfcsku}@frl@lllflfgé‘rl§nt
expansi on sieAnssbjrctied 40 thbalatalkidnads. trAS ihtesRaNId Babkgue sl mat he
base bedy 10.is con d Vi iate. s [ 8
sem cg%duc eorrl Zh scwﬁb ?ogrégne‘r%f ’(r:rgﬁn%ct 8\9 ngafn%\'{g I\%’[Cﬁgef or m of
met al padsleZ?IrOfla@:Se tjhéyft?&@ésbdcﬂ?slcpagﬁﬁelﬁim?eé?ve | ayer 30 3 may have a
t hi ckness of 25 to 50 umfor exanple while the LCP filmwhich forns the
base body 10 may, for exam ve_a thickness of 100 tq 200 dun It is
al so feasi é’n{eopﬁesfgerﬁe?m %meélr f % eerrn % ¢ nnceé%en CERalEt 6F St rack
struct ur e tamed| ko abelemibxhadeél CblettWeewtlenerJlﬂayérfshe gsuds \W\Bh O 45162 8
PCT/ DEQL/ 0428 Fokh ¢ hUEdh8nuREQGLSS SlCRet A iSAOWH iR fHOWhEoh-
through-ho}f es 11 are drllled fromth face .10a %fﬁthe basc% body to
A

h e p w1q‘1 Ia ditional 501 laye
the upper THEE of "th&Ba¥e "63E) fO Be®Priecrse Such 1 hat “theyeach neet
one of t hetffﬂoazghcfmmnemt}@oHﬂ*@ﬂlpﬁgo%ItéPrefl*ﬁl@SZQ%H Thes e fhhkest Wﬂgh ele 5
ments are ihusrexpased:. The drilling process is carried out using a | aser
drilling method, with the | aser beam being set such that the conponent
connecting elements 21 are not renoved. In the next process step, the inner
wal | s 28t e ophr paghichbd ey advargageeuprefirkagnemt tepyinventien,| ghst

partially, iWedrRa@ Ja%a!cti&ﬁéearel%acw ddiyt Db ScHEB S gy 8rclc$Qudraiong
deposited on .t he exposed cong nt connectl eI errentg 21 W|tho L a)n
fetor ect th the

di scont i nuf*ty P TRE F&nt DR ac(‘?h?%eninf’hus CLR (N e e
i nt er medi at®e thaseetafiézapisini eattireniofien Welhetcdl the dhirovghtRoddso Ial I ows the

ot her areasiqf cLbe, J&lgqmralmgaeclmalafertmcblas@rnaowe 1tkenbe c%ﬂhé&el y or
parti Iy govere annul ar

S |
ot chetd A8 RoiHRIcst sDrst et Srorin ameirdr ToBeehrslgheRar e ot1,
each case Proddcezry Z@t‘?ﬁﬂ PREyCINdRet g (FEBPABNEAI| tﬂroa@@ tdwer ahg@whrecessed in
the base bgdws1@yo@nthddudrheycd@rnoke RHOE BRIy Madet he | over face 10a,
The rins of the studs are already covered with the netal |layer 12, as a
result of the previous netallization process, and can thus be used directly
as external connections for making contact on a printed cir



25 cuit board. The depth of the notches 14 is governed by the required
thermal | i since these studs 15 can now rb and corrpensate
for the Iggcgsczt/%gﬁ(%ccur in the event o% di fferent tﬁgf“ZB‘Fo 4(?)%183 ion of the
internediate base 1 with, firstly, the sem conductor chip 2 seated on it
.and, secondly, a printed circuit board. 30 The notches 19 are ideally
arranged cO¥cBAERICAFFYrdiirehte edgettvansionefarhpoedyisinel @sontectsimat hat t he
studs havepskesysmeitr ieadd Y¥nkUbiHiabnshaRe. ciiPaBESt .combrisesak8® fAasjble, for
specific reaso s or as a WD 02/45162 9 PCIT/ DEO1/ 04287 result of

di nensi onat"%? cpepanm es, for a notch 16 (Figure 4) to be |ocated
eccentricatly \Mhtehcwe@eéeng tsddehef coperisoddéty chrmnght hd €1%4d drhus
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sol der | ayer 1Sheohposéddpf andn-| ead. Figure 6 al so shows that the tin-Ilead

alloy 19 also fdhl 8ionE ehe tﬁaﬁeg hsrough- Me@sfélcje of W @3&.459@6@ 19 ar
PCT/ 1/ 04287 Pat ent aorglé%fs An i ntermed | te base or_a %e}}jhaw ng at
r

| east ‘Ohe seni ¢6RALC SXBRT d(fy)meacnc?m%rl 5iSAG°E felraflt y (10)

having 5 - an upper face, on which internal connectl ons (22) are formed for

connect i onpd aﬁﬁumnﬁeﬁcwiﬂgﬁté}@gs%@@@tﬁol(ezl).mé)fara §meeeegucptret
conponent face th ext er nal

2 | ower a)
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(15) are dgsigngd-d Qsbgo tidedl 88 Ry ppBans efr ¢ABEEHfiheimnnul ar not ches
(14). 25 3. The internediate base as clainmed in claim1,
However, a somewhat different method sequence is also feasible, in
which the studs on the lower face of the base body are produced even
30 before the connection to the semiconductor component. In this case,
the studs can be produced both by laser structuring and by stamping

on the lower face of the base body. In this case, the semiconductor
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dl chematica

to 4 nd t
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connect i ngc&h@ﬂemosq (,,2&1) é)fseal&ﬁmiuee@d@@ﬁ@&n&@nponent which is connected to
this surf t he net al ontlnuo(_glj Igngo erln both t he
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wal I's of fliiedutrﬁr ougbﬁ) Rof €5 "3 %Icq%llh cont ac?r];setfrpfaclen mhoént
connect i nglalegnéate 213 wtiarhy fladesnediatehpansghatdl es. 30 10 A

sem conducm;ruraosltglr@mst ogcrmﬁlabycaalwrﬂrfeomswl% 6ﬂ'1iaps!é/ﬁ|ié3hdh§t&0&835t ed to
an int Lgllfgte base c al rre‘genltrllogne of lgllna%egs L. 49 9b ar dV\D 02/ 45162 12
PCT/ /| 0458711 ln tth PSP R P o nE e e di A% Ypase as cl ai ned
in one of clains 1 to 9 for at | east one sem conductor conponent,

conpri si ngmt uefeEOi |tQJW'4n£'}10'i»I @RS’ pmdhhel&peaem llageﬁﬂe@egeé b&gsgm&qg)@l to[1
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| over Fmce, {08}, affias As LheawRpeh {RACErbdsCiAeI The exlnp@sfie BEse

component cqmneciing glement s, (21) jof, the sem conductor, canponent  (2):

larly low coefficient of expansion to that of the semiconductor com-
ponent. As is known, the thermal coefficient of expansion of LCP is
similar to that of silicon, so that such a base body can be con-

25 nected directly to a semiconductor without any risk of different ex-
pansion when subjected to thermal loads. As is shown in Figure 1,
the base body 10 1s connected via an intermediate adhesive layer 3
to a semiconductor chip 2, whose component connecting elements, in
the form of metal pads 21, face the base body 10. The adhesive layer

30 3 may have a thickness of 25 to 50 um for example, while the LCP
film which forms the base body 10 may, for example, have a thickness
of 100 to 200 pum. It is also feasible to use a multilayer film, in
which case a conductor track structure can also be provided between
the layers.

35



- the inner walls of the through-holes (11) and the exposed surfaces of the
conponent conne/ct el ements (21) are coated with a netal |ayer (12); and
15 - -the r¥ 5rile6%t hrough- hol es” (11) 8n the | ower P43éPBPL{HE%Ase body
(10) is in each case exposed by neans of a circunferential notch (14; 16).
.12, The method as clained in claim210, 20 characterized in that the notches
(14; 16) for sexXposhargptheessobeey, as sirenpiodigede B, khserghphotessiing. 13.
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body (10), oian:dxel ﬂlamabmpdﬁreentthcmhthmj @defdrits ate Theen chmnlekbethd ram-t he

| over face,afid, afé N@hkYexddi€al MiRr aedili$g0-ddags iy Quohrdiolgs andgt he
exposed conponent  connecti ng el emsnts of '30 the. sen conductor component are

coat ed wi t H 3%ethbtE"9) BEIPY 19)tR 128 'ﬂﬁ@rﬁﬁaﬁ‘oﬂeja‘ég SPhI THEG Fretort@cof
clainms 11 ¢tanpbéenthamaeteirigzetenantshal aaemedtalrehayear. (13) which is applied
to 35 the |ower face of the base body (10) is partially renoved by WO
02/ 45162 13 PCT/ DEQ1/ 04287 | aser processi n in order to produce a_conductor
track strubt e P95 PFARSHethoR & c’r%ﬂeﬁeﬁ P BhettT tRFARshedes dl14, 5
char acter i aed pravidiat eatitedgstot he Leams ohrtiwdlgt udsh(detalelpreaviided Wit h
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connecting elements 21, without any discontinuity. The semiconductor
chip 2 thus makes direct contact with the intermediate base. The ap-
plication of the metallization 12 also allows the other areas of the
15 lower face 10a of the base body 10 to be entirely or partially cov-

ered with a metal layer.

As is also shown in Figure 4, annular notches 14 are now incorpo-
rated around each of the through-holes 11, in each case producing

20 chimney-like studs 15 which are arranged recessed in the base body
10, so that they do not project beyond the lower face 10a. The rims
of the studs are already covered with the metal layer 12, as a re-
sult of the previous metallization process, and can thus be used di-
rectly as external connections for making contact on a printed cir-

25 cuit board. The depth of the notches 14 is governed by the required
thermal load capacity, since these studs 15 can now absorb and com-
pensate for the loads that occur in the event of different thermal
expansion of the intermediate base 1 with, firstly, the semiconduc-
tor chip 2 seated on it and, secondly, a printed circuit board.

30
The notches 14 are ideally arranged concentrically with respect to
the through-~holes 11, so that the studs have a symmetrically tubular

shape. However, it is also feasible, for specific reasons or as a
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Figure shows how a module according to the invention makes contact
with an intermediate base 1 and a semiconductor chip 2 on a printed

circuit board 4, with the external contacts 18 each being reinforced
by a solder layer 19 composed of tin-lead. Figure 6 also shows that

the tin-lead alloy 19 also fills one of the through-holes 11.
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& () - eyl M 10%M& () uppehO%uce, on which internal connections (22) are
U& ()-(F) G HI)f))A**uval | T{yS- #109%00& () - F | 10% & () - F'T10% & () - FF10%
ug ()- 10}} 101} formed for nnection to mponent connecting elements (21)

of a semiconductor component (2),
~ a lower face (10a), which is provided with external connec-
tions (18) for making contact with a circuit base (4), and
10 - through-holes (11) between the upper face and the lower
face, whose walls (12) are at least partially metallized,
and each make a conductive connection between an internal
connection (22) on the upper face and a corresponding ex-
ternal connection (18) on the lower face,
15 with
the walls of the through-holes (11) being at least partially
exposed in the region of the lower face (10a) of the base body
(10) by means of annular notches (14; 16) which are incorpo-
rated adjacent to their circumferential edge, and forming

20 freestanding studs (15; 17) as external connections (18).

2. The intermediate base as claimed in claim 1,
characterized in that the studs (15) are designed to be tubular

by means of concentric annular notches (14).

25
3. The intermediate base as claimed in claim 1,
characterized in that the studs (17) are designed to be ap-
proximately in the form of tubular segments, by means of eccen-
tric, approximately annular notches (16).
30

4, The intermediate base as claimed in one of claims 1 to 3,

characterized in that a film composed of a plastic material
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10.

that of the semiconductor component (2) is used as the base
body.

The intermediate base as claimed in claim 4,
characterized in that a film ccmposed of LCP (Liquid Crystal

Polymer) is used as the base body (10).

The intermediate base as claimed in one of claims 1 to 5,
characterized in that
the external connections (18) are in the form of a metal layer

on the outer rim of the studs (15; 17).

The intermediate base as claimed in claim 6,
characterized in that the external connecting elements have an

additional solder layer (19),.

The intermediate base as claimed in one of claims 6 or 7,
characterized in that the through-holes (11) are at least par-
tially filled with solder material (19).

The intermediate base as claimed in one of claims 1 to 8,
characterized in that the internal connections (22) on the up-
per face of the base body (10) are formed by a metal layer on
the component connecting elements (21) of a semiconductor com-
ponent which is connected to this surface, with the metal layer
(12) continuocusly covering both the walls of the through-holes
and the contact surface of the component connecting element
{21) which faces the through-holes.

A semiconductor module, formed by a semiconductor chip which is
connected to an intermediate base as claimed in one of claims 1
to 9.
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lower face (10a) as far as the upper face in order to ex-
10 pose the component connecting elements (21) of the semicon-
ductor component (2);

- the inner walls of the through-holes (11) and the exposed
surfaces of the component connecting elements (21) are
coated with a metal layer (12); and

15 -~ the rim of the through-holes (11) on the lower face of the
base body (10) is in each case exposed by means of a

circumferential notch (14; 16).

12. The method as claimed in claim 10,
20 characterized in that the notches (14; 16} for exposing the

hole rims are produced by laser processing.

13. The method as claimed in claim 11,
characterized in that the notches are produced by stamping the
25 lower face of the base body (10), in that the semiconductor
compeonent (2) is then fitted onto the upper face of the base
body (10), and in that the through-holes (11) are then drilled
from the lower face and, finally, the inner walls of the

through-holes and the exposed component connecting elements of

30 the semiconductor component are coated with the metal layer
(12).
14. The method as claimed in one of claims 11 to 14,

characterized in that a metal layer (13) which is applied to

35 the lower face of the base body (10) is partially removed by
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