e3ePl: 6TPpyZ Description Methods for producing a sem conductor
onponent and sem conductor conponent 5 10 15 20 25 30 35 The invention

rel ates to nethods for producing a sem conductor conpone mm“mmm{)or
nounting on a printed circuit board, the sem conductor Cmmam rising
a housi ng, which housing surrounds at .l east one sem conduct ofjsgshi p fornmed
in planar fashion at |east partially \Riith a rear side area and/or side

areas, the sem conductor chip being assigned electrical ca Hmﬁ@wmmmans
vi ded

of which apesteiptienl connection to el ectrodes or electr m

on the printed circuit board is to be produced, which electrical contacts

are electrical I% connected to electrical ,contact areas on the %8ht side of
¥

the seni coABERPBF cHih, RARIF I BCE | SEMICORCHCECAr e §ETRPBCEFt LBREd

t oget her ws&hiBordstebtf teapbh¥nsgmal | er contact - maki ng region than the
total area of the front side. The invention furthernore relates to a

sem corrduct or conponent. In large scale integrated and greatly mniaturi zed
sem conducthe conpenenvsn, tledapeebl e t hedtoeizur sEd aprodieinsg fied ext ent

after said_co on Qtﬁ haveobeerq ngnéggvogegri gt J_e,d I%i rcglts (gri nt ed
circuit boﬁ?ﬂg? FSUTHAF i ACTRE"&Vent P f'errper Par e™PHuctUdt i B%s, % on
account ofprhetddffeiennithebmalrdexpadis orseueddnduents ofotmpenamt eri al s

ol ved, _sbrapg.rRehanicals Sty eSREcROANLSWHEN N e SaTANenL, and bet ween

t he conponen . rinted circurt board. Figur shows™ a custonary
desi giilof euneh semdevnrdurteord dehp coitueadr wodplanathefashiesndaket or

conponent iohstcopReci £6140 dhen prd Nthath,Ci IGWd heald dnlyokt sgghectri cal
contacts 5. The sem condyctor_ chip 3. in turn is connected. to the |nterposes

12 by meandF8fSel E8Er FEALCOPNEECE FAIR RF NG 2P e eLRTprbethg bonded
to the intebpeaessf ®y means? of hehpuhpase alfed®meiedll cobnséebidn zadi on by

means of an u&ﬁer&i |ler 13 Tge em_caonduct or C‘Ei 3_is. furthernore
encapsul at 821@ FRESR @ﬁcaﬁjsfﬁ: ﬁ"iﬁ PSPPI E ?fgsg? ité“easpﬁhﬁ‘? ris
of t en 1d soctoapl et ebgardcapsul tvedbes BroghtedOni whith tebpetnicak
fluctuati Ogén%c%{é” ' %ffeonsel%“a?ﬁg@%lfﬁes%ﬁﬁé%%e%cc%o : ”eiQ@tH{zgé(‘{‘

conponent foOrms on account 0 rent thernmal expansron
coef fi ci eneensfcthar#ids epentthmat EFPREs. sidyupé &he | asmiaeeduetPs in

greater detgih, ThEisaM RMGHYLIChIdbntdas aatoNer Lher nei c€Xpagsi on
coefficient a than the interposes 12, which is produced froma_ different

material . BRAISERBUNIISHihe? dPRPBALACABEF N STHH bFY t RENEBCEsRREBRGUCt or
chip @l otetheni nteapostse acdalongremchafi cethe sStimss 16ide.t ramsmitt ed

via the underfiller 13 ich is_nec ry. for mechanical fixing and
st abi | i zat FO8; and gen ‘f’x\g{}ée rF?\?? heri%ﬁft%gr%‘ose ©12.2 nSSWﬁg?néﬂﬁgoﬁ

connect i oncbrpeongns.of the electrical 20 contacts 14 does not arise here,
the thermal expansion coefficient of the interposes nust already be adapted
to the sem conductor chip. However, printed circuit boards 2 that are

usual |y usé® ha?&98 t AERARl &RpEASAERIcoBRE cPERAtLNat MiBigEBALEGIdi f f er ent
from 25 semiconductor components, the problem that occurs to an

intensified extent after said components have been
mounted on printed circuits (printed circuit boards) is
that in the event of temperature fluctuations, on
account of the different thermal expansion coefficients
30 of the materials involved, strong mechanical stresses
occur within the component and between the component
and the printed circuit board. Figure 5 shows a
customary design of such a miniaturized semiconductor
module. The semiconductor component 1 is connected to
35 the printed circuit board 2 by its electrical contacts
5. The semiconductor chip 3 in turn is connected to the
interposer 12 by means of electrical contacts 14, the
semiconductor chip being bonded to the interposer for



>

25 sem conductor chips. Therefore, the interposes 12, which is already
under mechani cal stress, exerts a strong nechanical stress 17 on the
printed circuit board 2 via the electrical contacts 5 strained by said
interposes. In the extreme case, this strong mechanical 30 strain can |ead
to a deformation of the printed circukt board, which, particularly in the
case of doubl e-sided popul ations of "pfinted circuit boards, nmay lead to the
fracture of electrical contacts 5 and thus to the destruction of the

el ectroni chappargiese ¢f teehdbideflorstrtidn zddeomdby | meedsabél ynl ead to
fracture i f y j [ d ief it
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[imts (haseryicertile. WO 2145 Bombidegigeabadiliatent aaxpansion,
and thus the nechanical strain, of the sem conductor conponent in itself,
that i8 t(WQ%%¢ on the one hand 5 between sem conductor chip and |nterposer,

and a sem conductor chip and encapsulation - in which a strain 18 is again
i nduced - on the other hand, |eads tf fat ye of the electrical contacts
14, as a BGRAE oFouhi HTRTRARIER L r (F04E HOMEABEs WP hi T AHE HGRS

sem conduciewharanainest sedsamy ogkae tiew. odsd riayesn Bomeohepltadmrad of a
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of a chip Q:kylmeiari@a%fa bhwgrmphﬁraﬁlumaﬂﬁnpér coe(frflme@t:ampltélam the form

of a resi sthe WoNt8rPEE€r0NhY GRAIIht B8 YlRkiced 8o b MG ent _
sem conductor chip to the printed circuit_board. This would agal nresult in
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suffi i entd il ong; dd {6, cagnpevaridielss be Readugeds-Lomli gatedand thus

expen5|ve ousi ng constructlo are necessary for se uct or conponents
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coefficient that is greatly different from
25 semiconductor chips. Therefore, the interposer 12,
which is already under mechanical stress, exerts a
strong mechanical stress 17 on the printed circuit
board 2 via the electrical contacts 5 strained by said
interposer. In the extreme case, this strong mechanical
30 strain can lead to a deformation of the printed circuit
board, which, particularly in the case of double-sided
populations of printed circuit boards, may lead to the
fracture of electrical contacts 5 and thus to the
destruction of the electronic apparatus. If the
35 deformation does not immediately lead to fracture in
the choice of many instances of strain and strain
relief it will then lead to fatigue of the material of
the electrical contacts 5, which then again ultimately



Accarding to the invention, it is provided that a 10 conpliant buffer |ayer
'is applied on a rear plate, which at least forns the rear side area, that
**t he sem conductor chip is thereupon applied to the conpliant buffer |ayer

by its rear side and fixed, that a conpliant buffer layer is applied to and

around the 15 sem conductor chip excegt for the region of the front side
within which the contact areas are arrainged, that a contact passage plate
with a cutout provided over the contact areas is fixed on the conpliant

buf fer | aybsadsm the thenfracderef theressm endddcﬁtm)irts:hitpe e rfhecaret hod

according {0 éh%éi-‘%(ﬁ@éf tI%ORQéﬁSdE?Q‘Eet he WP e i o Cpoaq—gé%q{‘e”t be

made in SUC he very cons ruction O nduct or

conmponent & Gh@@l uidee t mechendicad oftrei@i noin t‘—hﬁn SeTel QuHbEHEm or 25
wth a prl&s KA CULh bp@ééilpn »e/ﬁlaeh idecgornpnesh ihd 0ohe rgﬁr@' led. As

a result of e insertion of the buffer layer, the different t
expansidon lé%@ﬁ@%l cREBiGPnENEtarf f Ghdm rARSr | ARECEPESEBAPeAdSt e f or and

strains Cafefifcd@eEoPCCitiip TS enaldfssdhadapt al i ot guihen 4
t her nonechani cal Eropertl es, of r| nted ci rcwt board materjal, which

enabl es a PeFdEhent, 1§t AEHT r BRILSHAect iBh Ht weERepr Ny 49338 t board
(for exarrpt@ pekthtad @fr cthd ) ebadtseoalondutiaet scamponant a ThesCldrponent s

have a Ion 5%l|cfe agg t he Ie L ni,c C|cro%l,é|tst1produ d t her vvlth can be
used over |g‘ﬁ +Penp sturs Fangé “and can ¢opret e & hour

oper atlidon. Semlconduétor)neommxnmmm m&ytalbsoebeodesmiabyeﬁe pr oduced in one
pi ece plate. Costly individual steps result. proposes that the together

with the can be obviated side rear as a 5 Preferably, after the nmethod step
i n which aDéveptinhacenerer of agesems capgce@rt ¢hdmd Qteural Rivnted

sem conductorceht P Bdadd S ohrlgnt b§l dReRd ash Ol S d8S, oRgslde  yal |

formng the side areas of housing is formed on ‘the 10 rear plate. Steps
that are oPﬁ%V?\ﬁl’éer?’méﬁ/l nEEEESHRF [ OF c] E¥JRSThES paPEerMie%edt t he side

wal | aarae ?bﬁ‘bﬁt eﬂn@ér@di@@mlayé’sﬂsﬁdvc&?@éﬁgm redhievent cipé tdiea et hods
prOV| es

si mul taneoﬁ%F’\:}L?rtﬁ Eé:?l %I agéssem glqlécﬁ O\ 815%%:%?'2% i%t & b?elbfg}g%ﬁgggent s
conpri si ngsemscogiec pounthnyg phdt ehEhmrlmeyhtcnmee: shompd acaEuheto f orm
i ndi vi dual bée?}rro&lu@:teﬁs l’:yn @hk@t ?r[ea%fse.p'Mgpéévgggbla%%etsqgréi}Signding
of a chip by means of bumps with an underfiller, for
20 example in the form of a resist, would here only carry
the direct strains from the semiconductor chip to the
printed circuit board. This would again result in
deformation of the printed circuit board, with the
abovementioned difficulties. In particular, in the case
25 of printed circuit boards populated on both sides, it
would lead to a destruction of circuits situated on one
side of a printed circuit board or of the electrical
contacts of said circuits.

30 In order that electronic circuits with a sufficiently
long life can nevertheless be produced, complicated and
thus expensive housing constructions are necessary for

semiconductor components.

35 Therefore, it is an object of the invention to provide
a method for producing a semiconductor component, and a
semiconductor component in which the abovementioned



20°wal ls to be produced in a particularly effective and i nexpensive manner.
‘Following that, it is is [sic] advantageously provided that the boundary
“area is formed by a side of a 25 conpliant buffer |ayer of an adjacent

sem conduct or conponent. Additional auxiliary structures are avoided as a

result. A preferred refinenment of the nethods provides for the 30 nounting

plate to have the spatial extent and form of a wafer. This makes it

possi bl e to use existing production apparatuses and standardi zed sequences,
whi ch f ur tdiesadesnicages hedeostst of opreducandn. 1135 winian advanteggous

manner, th r ! £ hy egi on of the
electricalg%o %éﬁtdésﬁgé %%tﬁ%ﬁ€§gﬁg?€gggm%%%h#ﬁ§%Q?é%él el ectrical contact
areas on the front side of the sem conductor - 6 chip. This reduces a

tenperatU“ﬁhﬁéCbBE@@td%EOGEHﬂé¥bdﬁb§hﬁeaﬁgnbﬁgHH%f%ﬂé%héébf?ﬁuﬁgrrpunding
structure. _The contact passage_ plate advantagegusly,has material, 5 within
its cutout ERREURSE Bfelthen PTOBIALI T MRIRACPL aFéddi™ Fhiddd (F13id reduces

an undesi rapl andefyr Tddran ©f sheetpednddctbl ACEPARINE Adddr@idgirt her

met hod, it is Eroviggd 10 that a stripping auxiliary layer is applied on a
product i ont@aFtr#EF, °fhat a spacer structure is applied on the stripping
auxiliary layer, that a layer which forns a contact passage plate is

applied on,the_ stripping auxil.ar ayer around th i.ng_structure, 15
that a con%??%ﬁal%%ff%$ |€%&H %%?%%ﬁﬁ Hd S tﬁ% |8§8§9§§9n1%§a he® cont act
passadéd pl avmpanantr duntif¢he lspyecer ist rapplied tdrat at heesempbagrict or chip
s fixed bynilh fdonh sidle eB-he epmpliant tulder Jbaver endconddie spacer
structure, the contact-mnmaking region being in 20 planar_ contact wth the
spacer str8enyFenduaiPrt heClsldni cdfductBerewppri s aRtridithdedow tHhe

conpl i ant byfhbeiah8yBurabri L18yekrd®yaneas g ididd emd St deed ! hea@ rear

pl ate, which orqg at Ie%%%ﬁégf rear ,side %;%%i is formed around the

seni conduc® o OBRLE aRd it #¥e55 180 AHR bt f 8P Araunde i s
proposed i seinicsndaseorhamdyerexdepicofibrasthe arédnbordi bt vt hbgont S t hat an
auxiliary carrier used, I,C pacer structure t.o be

enpl oyed) %%dg 6tggguﬁﬁﬁﬁH%&R%hggﬁgg§§a%?§8§a%§%xﬁ%{ﬁqﬁ?éfcﬁh?%e recess
around t hear eghtactf paseagkepileitealwiddnteactedt aurdvigla®dover atisé npl e and
effective gpapge: Breherahl vi.ald o e Eihoc Stehdfrdbi olyac campliant 85

buffer |ayer i1s apE ied around the sem conductor chip, a si form ng
the side akBasfrenfofiea 6f the pEBAGEPPBARtear Fhép-

20
The method according to the invention proposes that the
semiconductor component be made in such a way that the
very construction of the semiconductor component can
preclude the arising of strains within the component or

25 with a printed circuit board on which the component is
to be installed. As a result of the insertion of the
buffer layer, the different thermal expansion
coefficients of the different materials are compensated
for and strains can no longer occur. This enables

30 adaptation to the thermomechanical properties of

printed «c¢ircuit board material, which enables a
permanent, strain-free connection between printed
circuit Dboard (for example printed circuit) and

semiconductor component. The components have a longer

35 1life and the electronic circuits produced therewith can
be used over a higher temperature range and can
complete more hours of operation.



I n" accordance with an advant ageous method step, the side wall is forned on
" the production carrier by neans of a casting process, material being cast
into the interspaces between a boundary area and the conpliant 5 buffer

| ayer. This facilitates production and makes the |l atter inexpensive. In
accordance wth a particularly preferred and advant ageous nethod step, it
is provided that a 10 plurality of Sei conduct or conponents are produced
si mul t aneousl y, the boundary area being forned by a side of a conpliant
buffer | apar ofefimedeatenif sehecorticids pooposest thatt heher addet i on

carrier. i bl rtd cul ar | 4 I Gl.ent S roducti on
W t hout h!a;;\%ilalget?% ggdg%&?ti%yﬁaf)hét %l?éu$e§8 ?§%{fd§"%&?} :g%él ir%egvﬁpse

advant agetdsibe .prGostde tirdividuakastsost ecand heheobivdetedl |as ol ng t he
si de areas.cahfg 20 produced together, in particular in a casting or

"nol di ng" process. Wrk steps are additionally obviated as a result.
Preferably, the sem conductor conponent is separated 25 fromthe production

carrier afPt:%_rfetr@%lfT)p,r reti &P ehet R thedr ey ein Fohl oMl BY cohglLiant
accordance wth urther nethod _step, it is Rrow ded that after the

separ at i oRY¥EEER t1RS30 1F Rt 18R EQr AREr 2TRHNSIFNE SR PRIMCTOR a sof t
materi al ichigpRit eckarfrdt t Sede egh@nadfioihengl edteiscak eddeacialar eas. This
enabl es aéoft.er transition_betwe m conduct or, chi.p_an housci ng. 35 The

Stri ppi ng AP YT SePSanarar Phe SEacEr SHHdctEr 60FEo4q anHeoous y
chosehOsuctearhat pilheel. at t @tepan bdatenvard byotrremsisnd Wheoesdiaaty on or a

sol ution (S i &h.do n he semi d r nt. This
ensures the csﬁsrﬁ%@%ﬂ%%%n}dafiﬁr@%%égﬁéré?rﬁr%l égln%ﬁ%elrégb%r 8’% ggg%{}% , the
spacer sttifteh®s @& tRAWFtform 5 essentially in the shape of a

truncated cone or truncated pyram d. This ensures that no instances of
contact with |ayers which axe not desired take Ei_lace. An advant ageous

r ef i nenent®Tof 2EYRN FRIPRYS pr 6FLRERERSr Ofo e BRRNe8RJPECYLAeRi FA be fi xed
on thesconplpiitabif§ esfl i Jnditety aasatkntd otdhdel irRiucl/ or

curing of the conpliant buffer |ayer. That is rticul ar.l y..i ne nsive and
can be ef fséﬂLb]uta}ryﬁeo Yior kK-8per %‘?Bn Rﬁ?hef‘heggl a&g’r‘?entl,ry%}’iléﬁ})aﬁakes
further lsadimsidiestar thepbneatsupeefibpubssnand obinal es moverhirer ef er abl vy,
t he buffer_ I i S PL dg;eﬁg bst yee ~tr¥bq] { ngoapd.a Si r of the
. t! 1
sem condué)tloa?é/eghtl:llﬁéw tl% | anet er %lo at e.asto o SRR A R
rear plates in a later step. This enables the side
20 walls to be produced in a particularly effective and

inexpensive manner.

Following that, it is is [sic] advantageously provided
that the boundary area is formed by a side of a

25 compliant buffer layer of an adjacent semiconductor
component. Additional auxiliary structures are avoided
as a result.

A preferred refinement of the methods provides for the
30 mounting plate to have the spatial extent and form of a
wafer. This makes it possible to use existing
production apparatuses and standardized sequences,

which further reduces the costs of production.

35 In an advantageous manner, the buffer layer is also
produced within the region of the electrical contact
areas but only between the individual electrical
contact areas on the front side of the semiconductor



20 G =C~ (err)F (err)c - (err)F where Gis the dianeter of the buffer |ayer
"between the housing and a side area of the sem conductor chip, Cis the

| ength of the solder fromthe side area to the central point of the

sem conductor chip, (err)c is the 25 thermal expansion coefficient of the
sem conductor chip, (err)Gis the thermal expansion coefficient of the
buffer layer and (err)F is the t her mal éxpansi on coefficient of the

housi ng. 30 I n accordance with an advant ageous refinenent of the nethod,

t he el ect releb. cahtiact seduees oraredehpebanpsefdxedatedt hie Sermanishict or
component . o Sol der . bR, ALe) 2dya0t ageous! ¥, ehosen; a3 Lbe,fums. 35 They can
easily be T xed t & Seht conduct of conmponent "1 h~one Work “Operati on. _g
_ Likewi se in an advant ageous manner, silicone bunps with electrical

conductingﬁﬁée%nltg@tovl%sé n Q_a%epfééx%ﬁé%&is b1 BLIsNOnPELLESS for

cont act - maki ng purposes or elecfrically conductive bunps essentially 5
conpos&d oFiBRiNCceRE (CWAH i BuE B@fpLYenr Bhehed&rtad ale BRMERCT The
material ofréhg, buhfier fudteled SrOAEESS ahhY WHlHREAF B d88S ke ddher mal

expansion coefficient of the 10 buffer layer is greater than the therna
expansi on €beFRecPRARIBF - such printed circuit board material on which the
sem conduct or conponent is to be fixed. This conpensates for the

corresponding thernpl expansjon cqefficient of the sem.conducto hi p, as a
resul tpof ]i%g\ﬁrﬁccoﬁ 1 ﬁ 131% ®f %é‘t,rttill'\?él ym%]a?éed.ltbr éﬁer%’ﬁ?‘{/l,éT‘ﬁe P

mat erildl ofhébe aoustnippimgpantktliaryofléperrens phapkiedd/ om cont act

passage p'§£8§€99£8ﬁ BBFEEE%rS,i %%a"@'ézsbécgi‘oé%%u%%{}et had %ﬁlfé‘&rm 20
expansi on toeffrcient of the housing is equal to that of su printed
circuit boaRd thg e?FuirRINGhiasitlia e avatucttdatc oapdgerfr iwhich be fixed.

This avoi dg,aRsundesibadastr aiph shaljeeen1nousi ng; and,pridy ed,gi repd t boar d.
25 Accordlngéto a further refinenent, the material of the housing is chosen

such that ERELPRERGRAUEXPAASY 0RYEET ATAUSG e tIRATHIRI PET WGt YF@at er t han
that afs t henhgemaCc wsTidntCbRE£80 Aakekt ey agyanéageaus-Hefinpaent of the

i nvention Erovldest%or thg mat eri al  of h%thfQﬁr | a %é nd of the
seni conductBF™tRFpt£E HE™ ﬁ8§eP%§iﬁ$%n€%? ShéTy eﬁ?ﬁﬁn xpansTBRCoef fi ci ent
thereof togetheturs, eghal 3he os¢mitorndud her hobspng sarfdixed tley thag of such

E;' P.t )e(g dC' EeYLL Road BRt el BRpMALAR TG SEM GROdYCt 9fqCppopgat IS to

' spacer structure, the contact-making region being in

20 planar contact with the spacer structure, that the

semiconductor <chip is surrounded with a compliant

buffer layer at its side areas and its rear side, that

a rear plate, which forms at least the rear side area,

is formed around the semiconductor chip and around the

25 compliant buffer layer.

What is proposed in this case, however, in contrast to
the first method, i1is that an auxiliary carrier be used,
which enables the spacer structure to be employed, as a
30 result of which the shaping and patterning of the
recess around the region of the electrical contacts is

configured in a simple and effective manner.

Preferably, after the method step in which a compliant
35 Dbuffer layer is applied around the semiconductor chip,
a side wall forming the side areas is formed on the

production carrier.



- 10 Further advantages, special features and expedi ent devel opnents of

+ the invention energe fromthe further subcl ains or subconbinations thereof.
5 The invention is explained in nore detail below with reference to the
drawi ng, in which: Figure 1 shows a sem conductor conponent according to
the invention for nmounting on a printed 10 circuit board, Figure 2 shows a
detail view of the sem conductor coﬁpanént fromfigure 1, 15 Figure 3 shows
a detail viewfromfigure 1 in viewing direction Ill, Figure 4 shows a

di agr am of It hewcdiorelasiceni wgthf dime sehvermigenfs t hethed copdpct atheonponent,

20 Figure 5, homs nyenti an m c [ co onent unted on a
print gd m?%%?tw?) r&g rfPéﬂ‘re nshtgh § gagégé%af: Erillelrug)ra{?sfad}ﬁ of .
strains 2556f a cesténgi opabceesi comahrt il cheioentast aiptont@e circuit
board, Figuge ;%Y@e\!‘é %e%@%argmbbﬁngsl:g]o%r%%qu t%%coé&hgpgglat a first

productlon net ste ato top to bottom shows a
d|agraﬁnalb@fﬁﬁﬁhbﬂygéquﬁhéé faeaidi ﬁ@eﬁopéoﬁﬁﬂﬁaﬁplaﬁdtﬂ? dikg i on

method in $tepsraihdxGehsObatop to botton1 35 Figure 9 shows a diagranmmatic
met hod sequence according to a second production nethod in steps a to g

fromtop to bottom - 11 Figure 10 shows a diagrammati c net hod sequence
for producing bheoeleeide cakigont act pdit S¢ENSr By t 0pa ffle@Pciop 403 bot t om
and advantageous method step, i1t 1s provided that a
10 plurality of semiconductor components are produced
simultaneously, the boundary area being formed by a
side of a compliant Dbuffer layer of an adjacent
semiconductor component on the production carrier. This
enables ©particularly simple and sufficient mass
15 production without having to use additional structures
or molds.

It is likewise advantageously provided that the rear
plate and the side wall forming the side areas are

20 produced together, 1in particular in a casting or
"molding" process. Work steps are additionally obviated
as a result.

Preferably, the semiconductor component is separated
25 from the production carrier after the formation of the
rear plate.

Following that, in accordance with a further method
step, it is provided that after the separation from the
30 production carrier, an additional layer of a soft
material i1s applied around the region of the electrical
contact areas. This enables a softer transition between

semiconductor chip and housing.

35 The stripping auxiliary 1layer and/or the spacer
structure is advantageously chosen such that the latter

can be removed by means of UV irradiation or a solution



5 Figure 11 shows an exenpl ary sem conductor conponent produced by the
method. In the figures, identical reference synbols designate 10 identica
or identically acting elenents. Figure 1 diagranmmtically shows a

sem conduct or conponent 1 according to the invention, which is provided for
mounting on a printed circuit board._ In 15 this case, the sem conductor
chip 3 is conpletely encapsul ated by the housing 8 for protection from
external effects. Wthin the housing 8, the sem conductor chip 3 is
surroundedwiiich gogst hat laff@cky e eprmi epndurt @ oaerponeRt ngThegi on 31.
W thin thee2@,¢@8t 2bk- BRI BYiH§ILAN a3 barkheuiam ¢oadueher a3 1S
connected via electrical contaCt areas 32 via line feeds 91 to the

el ectrical contacts 5 in the formof bunps 6 (solder bunps 63), via which
the el ectrpealfeeaBligCl tReMBggadéih dheuet@ed I odss akeasopteyi degrhor 25

this ose on th rinted ¢ircui,t board surface of th rinted circuit
board (hot SFEFRSEAHLEd) 10T0 thife FFHIRE ofSG heh canfWaFatat s Sane; nat

sem conducteuncanednemyramnidpr otived enhsbrss- chlatedneonplstaricdunps 30 61,
that is to_say._c l.i_ant, _bumps. 6 . lLectrical contacts 5. .L.n this case,
i A L R R A

the actual Bl cone shapi I'n the
exanpl e, for contact-nmaki ng purposes, are coated with a thin, highly

flexible al i i n e e e Wt o] cts

bet ween bgﬁhs %é‘ée{n%tpae(‘?%%%ér]l géﬁﬁégﬁgggt Q%’jlﬁlr etf:;llgg3r2n.é\5’h%-Lil %Zfd%esgerﬁnggonduct or
chip 3l@s &heedeedigondugton hdre| 5ot ike bfired |eyethe €AUBLlHABEI uding a
strain w t ByfeFe housyae %éza@eirﬁfubkéﬁbe@efﬁ{ﬁ@t kB ofadte exhaypal

di nensi ons of ,the seni conduct or cgngonen 5 Thfrefore, t he different
ther mal exPGA&dPEn coBf f itdi%ent SOBEPof EEméﬁ‘kﬁ?&or R¥EH- andHHG nt &8 circuit
board do nepharteathlelst r shegspehsieet lendli icher ebe exppastedn Ret wegs printed
circuit board,and ser@'[.conductl_(l)r hip.,3 10 igvcu hicﬁ_ged b¥ rrgan§ of the
suf fi ci ent PP &R B ¥ oY I5§8r AGBFESv e TRFFEr ERF TBRPansi on
bet weelb semidbesdwvetsoorctihe 3 idked stipesifigia®isnandondgeri atesdshicme | nner
contacts 32, 91, 5 since, by virtue of the central arrangenment of the

contacts in a narrow 15 region of the total area of the chip, a
t enper at ur Egedexedd vexpthsi dnifiarh te¥pectis opradunsdsitrREwReN oher | eads

to di sl ocaticRRIngraddue ofiatharehedl it SOMESASudtSE denipewith

sem conduct or_ ,conponent d al.so on the outside of the sem conductor
conponent Bs HENSEHTFe P Blrod§iS Tabout as a result of this. The service
life isysignificantly increased. i_gtlr_@r Z%hows once again in nore detail ed
fashi on”an exert fromfigure 1 with ex&gt.apservi ng for 25 clarification,

t he di nensioning of the |ayer thicknesses being determ ned according to the
accordi ng vwhenee G sicthe|dtansedr oG theufffFradager- bgFween the

housing and a side area of the semiconductor chip, C is
the length of the solder from the side area to the
central point of the semiconductor chip, o 1is the
25 thermal expansion coefficient of the semiconductor
chip, o is the thermal expansion coefficient of the
buffer layer and af is the thermal expansion coefficient

of the housing.

30 In accordance with an advantageous refinement of the
method, the electrical contacts are formed by bumps

fixed to the semiconductor component.

Solder bumps are advantageously chosen as the bumps.
35 They can easily be fixed to the semiconductor component
in one work operation.



where (err)c is the thermal expansion coefficient of the 30 seniconductor
‘chip, (err)Gis the thermal expansion coefficient of the buffer |ayer 7,
and (err)F is the thermal expansion coefficient of the housing. Cis the
di stance between the side area and the central axis 34. G represents the
m ni mum value in this case. 35 Figure 3 shows a view in view ng direction
1l fromfigure 1. The contact-nakiﬁggrégion 31, within which - 13 the
el ectrical contact areas 32 are also situated, is significantly snaller

t han the nbﬂheWhges'v'.deaar ealmtaméoiws giarureetred €1l iidvne éntrges twerleof . 5
Figure 4 sf ar in h the,t hiy kne s G of
the buffer ?%@efg¥als p otte alnst %Ifﬁt e éﬁﬂ?gong ctor ¢ |ﬁ§d|aneter
C (in the pxBRpreingenoral Qﬁﬂ¢ﬁ1QH t RECERPP orfthe eemtacl- @@#Sn$4 to a

si de area 33rpd8es3®r Zmecgﬁéh@ﬁ_\& AorafIe kb r%ﬁHibrss éi‘sérhﬂ::?a?ﬁ?e from

t he assuned valueg faor the th erna e nsion coefficients as: (err)c : - 3
10- 6/K( eFPyROSed30F sifg-ammers! %?‘Pl§) 1ant ppmpsi) grR BROSA RS in this

case resul thkopugpanpl e as: yszhlp5600300047OGap50427042 where " Chi p"
denotes the values of the sem conductor chip 3 inits three spatial

di mensions (x, y, z), and 20 "Gap" denotes the thickness G of the buffer
| ayer 7 onTReagaiteriml teft Bhee knffdflaral lafjyeenssonxrgferahlyz)chds@ures 7a to

79 shomlln exenp e ct.i gn t had acc rdl g to the first
vari ant 25 Fgce%%lég Félfstly, rééag.on% lbtﬁ‘fngeE lgr;e %I g W%d on a
nount iify pbatéesl, lahexh :c@ntgaaera;:etmem@ar phat eshesma,hl chxp@mmcbﬂne rear
S de areascBlezibhedt W 30cROBSHAGMGAIEd-Lorm pIaeaparidli i It rati ons

accordi ng ur es re show variants o patterning of
conpl i ant wayéhs Ehghi samigandurtard etrrReReN s pate titatfixeds "ﬁms - 14

absol ut el ycaﬁgeﬁgawshewrt OtREO0dE6Lras66RELAYOUELBERAEI ERy@hsVonParti al

vi ew 7d shomsf%he senl%“ﬂ ctor co o ent 1 5 after nDuntln of t?e
sen conducFBe ﬁpbgng ke gsgmiconductor chip, as a

15 which strains are effectively avoided.

Preferably, the material of the housing, in particular
of the rear plate and/or contact passage plate and/or
of the side wall, 1is chosen such that the thermal
20 expansion coefficient of the housing i1s equal to that
of such printed circuit board material on which the
semiconductor component is to be fixed. This avoids an
undesired strain between housing and printed circuit

board.

25
According to a further refinement, the material of the
housing 1is chosen such that the thermal expansion
coefficient of the housing is greater than that of the
semiconductor chip.

30

A further advantageous refinement of the invention
provides for the material of the buffer layer and of
the semiconductor chip to be chosen such that the
thermal expansion coefficient thereof together is equal
35 to that of the housing and/or to that of such printed
circuit board material on which the semiconductor

component is to be fixed.



fixed on the conpliant buffer layer 7 by their rear side 35. Partial view
"~ 7e shows the state after application of 10 the buffer layer at the sides 36
and on the front side 33 of the chip 3, the contact-nmaking regi on 31,
wi thin which the electrical contact areas 32 are |ocated, not being covered
in order to enabl e subsequent contact production with the electrical
contacts. 15 The side walls 86 fornfngthe side areas 82 have al ready been
produced in partial view 7f; in this case, the interspaces 71 (see parti al
view 7e) beiweesrt hadirafdtugdsal spdesald dleathedsuf fr1d | aysesedierad t he
si des 20 3$ of - t he senicgn ctor chigs 3 - _which %n ea ?ﬁfa e ﬂgtually form
t he bounda§Val¥BLEHSS_ © re%B%t%BHeﬁifﬁntﬁgﬁﬁﬂ%H i ré?? F5ide wall s
86. Parti atubtkaing shossbtbebshatéeonst ehetbeffi xi ng of the 25 contact
passage plate 84 on the conpliant buffer layer 7 on the front side 33 of
the sem conductor chip 3. In this case, the contact passage plate 84 has a
cut out 585 Previigeendien t he comlacmest eds 3IRrE ademadlt et oworwiawt - maki ng
can still pgrgffgeteds tRetBlswease 1hhgndOntixing can be effected by

I I

adhesive bonding or imediately directly by the formati on of the contact
passage plate 84 on the surface of the buffer layer 7. A slight variation

of the progughienimet&igews SasBewd ciohdde texeMinpondntdiaddiadigg s i n
figures 8a to 8e. The difference, with_respect tp the nmethod shown_in
figures 7a to 7g is tH3E, IRVEREHPHanERr wiRAUBEIET al OFi edv S 1RHRE si de
wal | s 1ar e produced fi¢stcohttbear@unting plate - 15 41. In this case,
the side walls 86 may al so have been produced at the sane tinme as the
nounting plate 41 in a casting process, for exanple, or, alternatively, be
bonded t heFégnras2fi nslstresl g i dletmilhe viiewt hef stheensemacaodud gy t 0

figures 8b to 8e is eigﬁgﬁﬁgéényQQngkggketg t he sequence discussed in
0 this tinme rat

figures 7a to 7g, alt er than the buffer |ayers 7
form ng the boundaries for the 10 production process for the side walls)

the sipgiat FQ?uEé gxacshywt hg ebheR 1VeM KO0udm Figies Paid oy d8yshyw a
producti on of sem con uctor,confggents according to the second variant of
t )

the 15 production nmetHoBSCEPR ras illustrated in partial view 9a, a
stripping auxiliary layer 43 is applied on a production carrier 42. A

spacer stryucture 44 is, applied,on the stripping.20 auxiliary er 43. Said
spacer strttgUre erv%%oﬁgrahé%}%%r%mr ge§§P ngfﬂsnﬁé?ﬁﬁnﬁodg%ﬁéh%all. As

shown in partial viewedénentbagérthhi shmfiopnguatoontanpopassage plate 84 is
appliegyon the stripping 25 auxiliary layer 43 around the spacer structure

44,
Figure 5 shows a conventional semiconductor component

mounted on a printed circuit board,

Figure 6 shows a diagrammatic illustration of strains
25 of a conventional semiconductor component on
a printed circuit board,

Figure 7 shows a diagrammatic method sequence
according to a £first production method in

30 steps a to g from top to bottom,

Figure 8 shows a diagrammatic method sequence
according to a variant in the production
method in steps a to e from top to bottom,

35

Figure 9 shows a diagrammatic method sequence
according to a second production method in
steps a to g from top to bottom,



Partial view 9c shows the state after a conpliant buffer |ayer 7 has been
"applied on the layer form ng the contact passage plates 84 and around the
spacer 30 structures 44. The sem conductor chips 3 have already been fixed
on the buffer layer 7 by their front side 3 in partial view 9d; in this
case, the contact-nmaking region 31 151 5_in planar contact with the spacer
structure 44 in order that this region is not covered |ater unnecessarily
| ayers to be renoved [sic]. - 16 Partial view 9e shows how t he

sem conductor chips 3 have been surrounded again with a conpliant buffer

layer 7 at Figské sbdes@épas 36 @ﬂaigmﬁhat{@armétﬁ@d35sedxaeﬁaés £8se,
interspaces 71 are left in order_to be ble to formthe side walls 86 in

the next step. These RY UGy stBE ﬁé@étgPFé&de&&ﬁ?ﬁﬁwﬂﬂuﬁ%F?% Parti al
view 9f, in a castingcprecessmwtdp tbeboeaompl ahe@ 83 in the exanpl e shown.
10 Part'al view 99 shows the state after the production carrier 42 has been
stripp away and the as yet nonsingul ated conponents have been freed of

t he stripmeguauxﬂniasho&ay&n14&xmm¢udr@-spamECOﬁﬂuucburec&ﬁpéﬂenﬁhe

production carrier Lippe exanpl e by dissolving the - for
exanpl e wat er - sol ubl r$8 éé?ng agQSrﬁéFég?ayer 43. Figures 10a to 10e show

the further contact-naking 20 nethod for the sem conductor conponents 1,

which are shildndingi goubal od qundibal peLebranenr dyihdid PaOdrGLLED variants

one and two. Partial “view 1 the initral srtuation o

cont ackQ makAsgtéGBAePROddRRERCROAY aBE LHATS 8F6MENESes 84 that have been
formed. The fornation of conpliant bunps is shown bel ow by way of exanpl e;
it is equaIIy possi ere to formother 30 contact conpections. In

accor dance %Pt par |aI IAFFTR- 1@ i % oné s 62 aPEMAPPRABATEH t he
cont act pa&a&genahatea 8échh@aagar&dﬂuﬂhéxmﬁﬁmbmti@nnet@hicn cogt act

strips 91 runni. 35 n1the electrlc ont act . as (f ( arti al

vi ew 10c). PYRE* %gga 8un ngb £ i Redor ?%dﬁ&gﬁub gﬁﬁﬂr ve Bondlng,
sputteISngthaspacaeen|nghprosemSCDydueans oth&pthagraphycompaepéhy|ng
process of ehlgpklliSees ~ph! ho pﬁsﬁgéhgv'gwfigﬁ gebgsekgggrﬁﬁkéﬁs 93 have

been fixed to e un erS| es o e sem conduct or
external effects. Within the hous1ng 8, the

semiconductor chip 3 is surrounded with a buffer layer
7 except for the product-making region 31. Within the
20 contact-making region 31, the semiconductor chip 3 1is
connected via electrical contact areas 32 via line
feeds 91 to the electrical contacts 5 in the form of
bumps 6 (solder bumps 63), via which the electrical
contact is made with the electrode areas provided for
25 this purpose on the printed circuit board surface of

the printed circuit board (not illustrated).

To the right of the central axis 34, the semiconductor
component is provided with so-called compliant bumps
30 61, that 1is to say compliant bumps 6 as electrical
contacts 5. In this case, the actual bumps 61 are
formed by silicone shapings 62 which, in the example,
for contact-making purposes, are coated with a thin,
highly flexible metal strip 6a in order to enable the
35 electrical contacts between bumps 6 and electrical

contact areas 32.



[ separation of the individual finished sem conductor conponents 1 is
lgfggﬁtedpby means of corresponding sawing cuts 92 in partial view 10e. 301
Figure 11 shows by way of exanple a variant of a sen1conductor_conpgn$n
i n which the housing section 86a has been w dened for better distribu !or
of the electrical contacts 5. It beconmes clear that, however, the spatlg o
di mensions remain the same in this case, ~15 however, frombuffer |ayer
sem conductor chip 3. - 18 51, 0 15 20 25 30 35 List of reference

1S@RiecoREWE FONdBOhPONedit 2Pr iNt dé cembaiifieBOSBSA GeNdygLOr
i%?ggaéontéggs@@grghff@ggggggkegtrig@éscggtait aaeaSSNbuntpng ?kﬁe ar ea,
front side34Central axi s35Rear side36Side SF.Pﬁé geﬁﬁc%ﬁﬂ%ﬁ@ow
chi p41MounfPiig ROUSLem B G trefnkant cdeSStma ppomgo AuKhEi akyckayer 44Spacer

t ur eSEieehisioals egntaet SERYERSGLEATY a0t BuNRSG2Si | i cone
ELL;SGU ol der bjépsgawbtal strip7Buffer Iaye?%f?hggrspace7ZBoundary

area73Si de of the buffer |ayer8Housi ng8lRear side area82Si de area83Rear

R oSk QHoS) Lon91Li ne
ELZ&gggg?gz?zgfggzggggﬁptfh}esi i%ggurfégﬁlg?*% e prln%ggfgﬁgéﬁ?gs
boar d12I nt er poser - - Tgucigru B i PRer DRirestt eiEaritomernds 46

Encapsul atfeh 18ead 18oMeshaainal siness the 28ifferent expansion

between printed circuit board and semiconductor chip 3

10 is cushioned by means of the sufficiently compliant

buffer layer 7. Moreover, the different expansion

between semiconductor chip 3 and housing 8 no longer

loads the inner contacts 32, 91, 5 since, by virtue of

the central arrangement of the contacts in a narrow

15 region of the total area of the chip, a temperature-

dictated expansion with respect to the housing no

longer leads to dislocations. Fatigue of the electrical

contacts inside the semiconductor component and also on

the outside of the .semiconductor component is no longer

20 brought about as a result of this. The service life is
significantly increased.

Figure 2 shows once again in more detailed fashion an
exert from figure 1 with exerts serving for
25 clarification, the dimensioning of the layer
thicknesses being determined according to the according

to the [sic] relationship
G:=C-—-—O‘F_—O(c
A — O
where o¢ is the thermal expansion coefficient of the
30 semiconductor chip, o 1is the thermal expansion
coefficient of the buffer layer 7, and o is the thermal
expansion coefficient of the housing. C is the distance
between the side area and the central axis 34. ¢
represents the minimum value in this case.
35
Figure 3 shows a view in viewing direction III from
figure 1. The contact-making region 31, within which



50,15 20 25 30 35 Patent clainms 1. Method for producing a sem conductor
‘conponent (1) provided for nmounting on a printed circuit board, the

sem conduct or conponent conprising a housing (8), which housing (8)
surrounds at | east one sem conductor chip (3) fornmed in planar fashion at

| east partially with a rear side area %81) and/ or side areas (82), the

sem conduct or chip being assigned eTettrical contacts ( 5) by neans of

whi ch an el ectrical connection to el ectrodes or el ectrode areas provided on
t he print ethei edectricald ¢anttartheapesduced,axdi ehsel edttuasadd coid acts (5)

are electr} ; t { e J.C o] .areas. (32 t front
side (33) %fa%}{uglégﬁ’leggn%algregch?%é%3?%h€m?%ﬁﬁgﬁggt ?lg%cg% )gor%t% ac{‘far eas are
si tuated tagdthersiruatedalsi ghefrennerytBaukPE&r cont act - maki ng regi on (31)
than the total area of the front side (33), characterized in that a
conpliant buffer layer (7) is applied on a rear plate (83), which at |east
fornms the FEERrSi de SIS ( 82y , WAK Cfate¥HP L2ni BoRdasEe™ diit pvighi s
thereupon gpel i egidnéde aRIf anhdubhgrdrayeayes) by ibs pesfr&ide (35)
and fixed, in that_ a_conpliant buffiﬁ | ayer ég) i,S a glled o0 and around

t he seni coRABLPBF Eﬁ#% E%F<5&ﬂ#ﬁ°? 9% FB oﬁl€§f¥ &f G hE B romt side
(33) withiexspts, t bentealagbiateast (82¢ ahépavnanged,centidiataai £ont act
passage pl ate (84 A o] ( p id oV h ont.ac eas i s
fixed on tﬁé ct(gnp i\aglﬁtd%ba?’?ée]ér #gyeg’@(’7)5§X'tﬁI§’% rgiﬁ?é%?ﬁe (Og)é'o?%the

sem cdriductesuthsp ifB) this Meskodfem phedwssngnatcvatinag tfwmrxc| ghen 1,
characteri epl Jdct 0 g - 21 in that a side wall (86)
form ng théﬁgF %§a§%gggg;§hiéo%?ggggggkfnaghe pi ece together with the rear
plate (83). 5 3. Method for producing a senm conductor conponent, according
to claim1, characterized in that,= af teg-6t he,gethod step in which a
conpliant buffer layer (7) is applied to and 10 around the sem conductor
chip at its front side (33) aM?%ﬂﬁ(ﬁQQT&Psiégs (36), a side wall (86)

form ngs t he side areas (82) ofafhes liodisiord i gkformed on the rear plate
(83).

The values in this case result for example as:

Yy X z
Chip 5600 3000 4790
Gap 504 270 42

where "Chip" denotes the wvalues of the semiconductor
chip 3 in its three spatial dimensions (x, vy, z), and
20 "Gap" denotes the thickness G of the buffer layer 7

once again in its three spatial dimensions (x, y, z).

Figures 7a to 7g show in exemplary steps how the
production method according to the first wvariant
25 proceeds.

Firstly, a compliant buffer layer 7 is applied on a
mounting plate 41, which contains the rear plates 83 -
which form the rear side areas 81 - in as vyet

30 nonsingulated form.

The partial illustrations according to figures 7a to 7c¢
here show wvariants of the patterning of compliant
layers, which are intended to illustrate that it is not



15" 4. Method for producing a sem conductor conponent, according to claim 3,
- characterized in that a prefabricated side wall (86) formng the side areas
*(82) is fixed on the rear plate (83) by 20 neans of an adhesive bondi ng
process or by neans of a printing process. 5. Method for producing a

sem conduct or conponent, according to claim3, 25 characterized in that the
side wall (86) is fornmed on the rear %4aﬁe (83) by neans of a casting
process, naterial being cast into the interspaces (71) between a boundary
area (72) aslolheetpnpheaassbuff ehekrayerro30 nrdduces. avetdwd: froroys oduci ng a
seniconducg€£f89n?gggpt according to claimb5, characterized 35 in that a
plurality of sém cohduct or conponents (1) are produced simultaneously, the
rear plates (83) of the individual sem conductor conponents conprising a

singl e mouplipgapl affevk 4% 18ALWES the Zemi¥ehdu@ e SE?HB&&&EQ to form
individual rear plates f83) 1n a |later step. 7. Method for producing a
senmi corducdBreEompBREART D iaddw dP ¢l CONENAFAY 6CheRar dct ofiifdd d4e t hat t he

boundary afeRe§72hn | 8nboldmhiBura Shderes3)18fe@ 9OMM} | @RE i BUT LR, | ayer (7)
of an adj acent sem conductor conponent (1). I0 8. Method for producing a
seni conductbdfecdfponent, according to one of the preceding clains,

characterized in that the nounting plate (41) has the spatial 15 extent and

formof a wafer..9. .Method for producin seni conduct gr, _conponent ,
accor di ng Forbhdlof e ?eé%ﬁ*%b 3 3iﬁgé%€%a? %?%rﬁ?@glfﬁggﬁnt t he

buf f erld ayehe( Bufiferallsgepr aducdte wvidesn 3beandgican thel)fmt heidd ectri cal
contact aregas_(3 qQnly b L_pdividu | ectyqi cal..contact areas
on the f ro%?. gi(fd?h(eg%hlg? {hegééﬁlsggyﬁ ggfglrgk\éhgp@(eg)q.o%glio%ll\ﬁq%d for
produci ng whsehi ¢bad st ierdorantacic caraang 3eo agife lsfcatinsl prievtedi ng

clai s, chgpagterigqasdd that oLherCoM agh HASSaganRkbahient 84030

material wthin its cutout (85)_but not_over the electrical contact areas
(32). 11. REPABELEBR PibBUERRgeASSERLEBAIGEPERCESPONent (1) provided for
nountigy on a printed circuit board,

The side walls 86 forming the side areas 82 have
already been produced in partial view 7f£; in this case,
the interspaces 71 (see partial view 7e) between the
individual sides 73 of the buffer layers 7 at the sides

20 36 of the semiconductor chips 3 - which in each case
mutually form the boundary areas 72 - are potted with
the material forming the side walls 86.

Partial view 7g shows the state after the fixing of the
25 contact passage plate 84 on the compliant buffer layer
7 on the front side 33 of the semiconductor chip 3. In
this case, the contact passage plate 84 has a cutout 85
provided over the contact areas 32 [lacunal] that
contact-making can still be effected. In this case, the
30 fixing <can be effected by adhesive bonding or
immediately directly by the formation of the contact
passage plate 84 on the surface of the buffer layer 7.

A slight variation of the production method is shown in
35 exemplary individual steps in figures 8a to 8e. The
difference with respect to the method shown in figures
7a to 7g is that, in accordance with partial view 8a,
the side walls are produced first on the mounting plate



- 35 t-he sem conductor conponent conprising a housing (8), which housing (8)
surrounds at | east one sem conductor chip (3) forned in planar fashion at

| east partially with a rear side area (81) and/or - 23 side areas (82),
the sem conductor chip (3) being assigned electrical contacts (5) by nmeans
of which an electrical connection to ﬁ%egtrodes or electrode areas provided
on the printed circuit 5 board is to produced, which electrical contacts
(5) are electrically connected to electrical contact areas (32) on the
front si de4l33)nofchilse coee, cdritrics bile chdpl¢3P6 whaivcle lslcedtania dbearont act
areas (32) Lkugte o] ek s Wit hi-n e To| A |

cont act - na %%?%&gl %% ?g%) gtghlgnlttlﬁag tlagt at?xe;?(\g?r%;lﬁdhgﬁ%ép&ntﬁgﬁcﬁee{ 33),

char act er i 2@8tiRdt HECLSE 1 i fifithg S¥@RPHL€ar yOFayedltanypatrsvapyt i &F on a

producti onpgsaeleEnéfddn &8 Ehat sRedSgspacer structure (44) is applied on
the stripping auxiliary layer (43), in that a |layer which forns a contact

passagé plate (84) is applied on the stripping auxiliary |ayer (43) around
t he spaci nghet Fustclice (deBuerdtk i Actbaiiingceaplfanirdifder thayey &) is

applied on the |a forging.the contact passage plate, (84) and around the
spacer strﬁﬁ?ﬁ?b%ii}', ?‘ﬁgl{lgé?a?heggen?l&%nd%%?g?n‘gﬂi p&(% u%ie ixdl by its
front sidef{33rgsorva heocdopl iathdudi echiiayarinfe/r yYafheandham tttee spacer

structure {4 th act.- malki .r.egi 31 L0g. LO planar tact with
t he spacerggf%ﬁ]ét t_Jreleag'%}tf) , Yn E'k’ﬁgg\lg‘ﬁe g"rehrfél coiﬁaglg{iggléﬁi p f%f) i%Qé;ur rounded
with dConpkodnctbafhf prorager £67 Xhat side sadd sar edie (BtyaBomnis its rear

side (39), Al hat tBel 8Rhep! @h6 (83hg Which fornms at |east the rear side
area (81),8%{‘5(:%0?% earouﬁg thg sem conductor chip (3) and around the

conpliant buffer layer (7). 35 12. Method for producing a sem conductor
conponent aggQEdsN®™4 0tel ad§ khowchar asteiizeibn of24seRid&nd®c O 25

components according to the second wvariant of the
15 production method.

Firstly, as illustrated in partial view 9a, a stripping
auxiliary layer 43 is applied on a production carrier
42. A spacer structure 44 is applied on the stripping

20 auxiliary layer 43. Said spacer structure serves for
making a recess in the later housing wall.

As shown in partial view 9b, a layer which forms a
contact passage plate 84 is applied on the stripping
25 auxiliary layer 43 around the spacer structure 44,

Partial wview 9c¢ shows the state after a compliant

buffer layer 7 has been applied on the layer forming

the contact passage plates 84 and around the spacer
30 structures 44.

The semiconductor chips 3 have already been fixed on
the buffer layer 7 by their front side 3 in partial
view 9d; in this case, the contact-making region 31 is

35 1in planar contact with the spacer structure 44 in order
that this region is not covered later unnecessarily
layers to be removed ([sic].



3035 in that, after the nethod step in which a conpliant buffer |ayer (7)
"is applied around the sem conductor chip (3), a side wall (86) form ng the
" side areas (82) is formed on the production carrier (42). 13. Method for
produci ng a sem conduct or conponent according to claim 12, characterized in
that the side wall (86) is fixed on tﬂg production carrier (42) by neans of
an adhesi ve bondi ng process or by neans of a printing process. 14. Method
for producing a sem conductor conponent according to claim12,

char act er i Padtialt heitew h8esighowal hoWB6Fher cRid@rdustrar echis?) by

process, MRLLLI %e%’:ﬁ @J%Inc{e@-) ébeé:.‘éﬁe%l%hbo!sl”d@&%]to??HHE' aglsbuffer |ayer

(7). is fornmed on e neans of _a castlng into the 1 nterspaces area (72) and
the 15. MeR®YECfdr afr SRRl erreanditt aRdcsAgsFedieatccok@® nP to cl ai m

14, charactgriczed idaddat iacBkdpakkky 0Of §e81 qeFductOr cegapON@NtiSe (1) are
produced S|nﬁltane usly, the gound ry area (72) being fornmed by a side (73)
of a canpl#Bhe bof erm|§9§r5% ¢ WridH ééJéEeﬁPesEﬁﬁéoﬁaﬁEtor conmponent (1)

on the production carrier (42). 16. thhod for produci ng a sem conduct or
conponent according.to o

of ns characteri zed, i n that
the rear pfat8e(83y9and"d sié? \ﬂﬂv (§éfeF n1ﬁ§ePhep§P HCEFeat™ (82) are
produced tpgethel, wirewabti culrar ai casttiasy | pgoarssnobithg'the ocess. 25 5
10 15 20 2§l§9e3§3 in the example shown.
10
Partial view 9g shows the state after the production
carrier 42 has been stripped away and the as yet
nonsingulated components have Dbeen freed of the
stripping auxiliary layer 43 and the spacer structure
15 44. The production carrier may be stripped away for
example by dissclving the - for example water-soluble -
stripping auxiliary layer 43.

Figures 1l0a to 10e show the further contact-making

20 method for the semiconductor components 1, which are
still unsingulated up that point according to
production variants one and two.

Partial wview 1l0a shows the initial situation of the
25 contact-making submethod with contact passage plates 84
that have been formed.

The formation of compliant bumps is shown below by way

of example; it is equally possible here to form other
30 contact connections.

In accordance with partial view 10b, silicone bumps 62
are applied to the contact passage plates 84. These are
then coated with metallic contact strips 91 running
35 away from the electrical contact areas 32 (partial view
10c). The metal strips may be fixed or produced by
adhesive bonding, sputtering, a patterning process by
means of lithography or a plating process or the like.



17. Method for producing a seni conductor conponent according to one of
‘clains 11 to 16, characterized in that the seni conductor conponent (1) is
separated fromthe production carrier (42) after the formation of the rear
plate (83). 18. Method for producing a sem conductor conponent according to
claim17, characterized in that, after_the separation fromthe production
carrier (42), an additional |ayer of 47s6ft material is applied around the
region (31) of the electrical contact areas. 19. Method for producing a
sem conduct or conponent according to one of clainms 11 to 18, characterized
in that th pq%yg {on i (4 ; patl xt ent formlike a
waf er . 20.§E@t od #%? Bﬁ% uc?%%'a%%ggg%ghéﬁc?%%ﬁgggpdﬁgngégg%oga?ﬁg to one
of clains f£ixe8 chhPact ERPzedunderfadeshe 8fri pphAg assinfifangucherspacer
structure gdfpohsnel hatter can be renoved by means or a solution which
does sem conductor conponent (1). 19, layer (43) and/or osen such that the
of Wirtadiation not attack the 21. Method for produci ng a sem conduct or
conponent @heok@pAgateodn® foftHy airi Vildd#l 20inLhReacteni éedalBrbhat the
spacer structure £44) ﬂas.an out er n?rq;essentiall in the shape of a
truncated EBRBOBFREPUNtatEY WS BY ogeans Rt hoarF8FPPREUNEI ng a
sem conductawiagnpanenbadaopdirngalovaore @lecl ains 1 to 21, characterized
inthat a plurality of sem conductor conponents 5 (1) are produced

si mul t aneously and the individual sem conductor conponents that are
produckd t 8getiner iie shupes atted veym ofie exatpke by neansraf afsiagul ation

process. 1Qeg3coMBhBeE ! omcd@E NY £ SGHk eandyst Yo fORPNERL L1 on
86a has been widened for better distribution of the
electrical contacts 5. It becomes clear that, however,
the spatial dimensions remain the same in this case,

15 however, from buffer layer 7 to semiconductor chip 3.



according to one of clainms 1 to 22, characterized in that the sem conductor
"chip (3) is fixed on the conpliant buffer layer (7) by being pressed into
" 15 the latter and/or curing of the conpliant buffer |layer. 24. Method for
produci ng a sem conduct or conponent, according to one of the preceding
clainms, 20 characterized in that the conpliant buffer layer (7) is applied
on the rear plate (83) and/or the conjact passage pl ate (84) and/or around
and on the sem conductor chip (7) by nmeans of a printing process. 25 25.
Met hod for Lpeedu@ r@farsefecepagboler conponent, according to one of the
precedi ng clains, characterized in that the cutout (85) in the contact
passage 30 plate (84) is |larger than the opening on the conpliant buffer
| ayer (7) around the 8kmttondattoontampoaerfis (32). 26. Method for
pr oduci ng 3 sem condugt.0 %8”99989#t ggagﬁcording to one of the preceding
clainms, characterized in F at "a polymer plastic, ceramc, glass, epoxy
resin o nBtal is choSemigenductprafhdp the - 27 contact passage plate
(84) and/oriof the reap ggégemgﬁ§%ga9géggnof the side wall (86). 27. Method
for producing a seniconguctor conponenf, 5 according to one of the
precedi ng éRai ms, chaF&EEErised FANEASE BKE2buffer layer (7) is produced
bet ween thgshousing (8ouf2in§3s184) a2, arsbde anga (33, 35, 36) of the
sem conductor chip (3é with_a 10 dianeter G of at |east G =C-aF aG " aF
where G is3fhe di anet EFR5FaLh@%B8ifer |ayer (7) between the housing (8) and
a sideiareas(33, 35, B6xrokiee sem conductor chip (3), Cis the length 15
of the solg%r fron1th§.§ide gr g to the csntral EgLnt of the sem conduct or
chip (3), a~is thet &l © xg RsPERLEGBPHEEPENFRSP t he seni conduct or chip
(3), a~ isdtlhe thernaMoerpangi phateefficient of the buffer layer (7) and aF
is the therymal 20 expanshoResoaf ELhgheat of the housing (8). 28. Method for
t

produci ng a_sem conductor comnmponent, according to one of the preceding
cl ai ms, ch#BacterizedStripping auxiliary layer

15 44 Spacer structure
5 Electrical contacts
6 Bumps
61 Compliant bumps
62 Silicone bumps
20 63 Solder bumps
6a Metal strip
7 Buffer layer
71 Interspace
72 Boundary area
25 73 Side of the buffer layer
8 Housing
81 Rear side area
82 Side area
83 Rear plate
30 84 Contact passage plate
85 Cutout
86 Side wall
86a Housing section
91 Line beads
35 92 Storing cut
93 Solder resist
10 Surface of the printed circuit board

12 Interposer



25°in that the electrical contacts (5) are formed by bunps (6) fixed to the
“sem conductor conponent (1) . 29. Method for producing a seniconductor
conponent, 30 according to one of the preceding clainms, characterized in

t hat sol der bunps are chosen as the bunps (6). 30. Method for producing a
sem conduct or conponent, 35 according to one of the preceding clains,
characterized - 28 in that silicanedunps (62) with electrical
conducting areas (6a)' led over themin a patterning or printing process
for contaclt3nmaki ng putpdsesidierl ectrically conductive bunps 5 essentially
conposed oi4silicone éigggpkgg t o Hggégg are chosen as the bunmps (6). 31
Met hod for produci ng a Sém conduct or conponent, according to one of the
precedi ng tbai ns, 10 Ehaamstudatied in that the sem conductor conponent (1)
i's produceggi pjaj ¥LP ﬁéﬁﬁgﬁacéfvggrgggkage") flipchip or CSP design ("chip
scal e package™). 15 32. Method for producing a sem conductor conponent,
according to one of the preceding clains, characterized in that the
material of the buffer layer (7) is chosen such that the thernmal expansion
coefficient 20 of the buffer layer is greater than the thermal expansion
coefficient of such printed circuit board material on which the

sem conduct or conponent (1) is to be fixed. 25 33. Method for producing a
sem conduct or conponent, according to ane of the preceding clains,
characterized in that the buffer layer (7) is highly elastic and/or
thermal |y conductive. 30 34. Method for producing a sem conduct or
conponent, according to one of the preceding clains, characterized in that
the material of the housing (8), in 35 particular of the rear plate (83)
and/ or contact passage plate t84) and/or of the side wall (86), is chosen
such that the thermal expansion coefficient of the housing is equal to that
of - 29



such. printed circuit board material on which the seniconductor conponent
(1) is to be fixed. 35. Method for producing a sem conductor conponent, 5
“according to one of the preceding clainms, characterized in that the
material of the housing ( 8 ) is chosen such that the thermal expansion
coefficient of the housing is greater than that of the sem conductor 10
chip ( 3) . 36. Method for producing ? sem conduct or conponent, accordi ng
to one of the preceding clains, charac erzed 15 in that the material of

t he buf ferPabgmt ¢¥aimsd of the semiconductor chip (3) is chosen such that
the thermal expansion coefficient thereof together is equal to that of the
housing (8) and/or_to that of such printed circuit board material on which
20 the senteonddetledcaporEREUCINg & (SETHETUGE OB ToMRASH: f ok) pr oduci ng

a sem conduct or o FEHRPOBE NI o raGiRIrHig téh 0Re pRfintcld RIi ItNGo&d 2 s, _
characteri zed 25 in that the buffer layer (7) is conposed of a poI ymer, in
parti cd ar siliEBRe SEISARANHIFanEOTBRREREL HEMR oS %dﬁcﬁ?@"%ﬁng

sem conduct or coappnem:.clacquﬁm"g t qsql aisiir¥bundly char atéastzeshé n t hat
the buffer |aye

d of f nmaterd al_. 3 Sem conduct or
conponent, 35 cﬁ%‘&‘é%?‘éé??ga f'}"'iat(:'fil fo %odﬁbepcﬂ'wr ﬁﬁ%ocfl attording to
one of clains 1lea>sSSparA1aA$yAm‘:.th AaAréan Aife. Area ABIAY.dmd A A AS. A

.AYalL4. A A . A % A
a AS?ga]Cé% af;afggria] a%Epséﬁfbgﬁguctor chip being

<B| wr mhcA
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a
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5| 55555X6] 6" 666867 PARER8 AK SAd <XV QS WPFREL PP o £5F¢H] ca] ca] ca]
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Nal @AAB: BBB<C=CDCCCDsDyd| @ JJLLS FNNNUNZN] NNN nh Y]
f;glli:]cc%iﬁca] ]ca] i:aié)g;] @§]Fe)ca] %T%(%ﬁ%?tt{i%fg j 85]18 ] cg cez];je\\l%% ff i?gjcafggfggfg
al ca ca] cal] cabhh@EPPRYERIER on e front side o e
R7R<RQRRRRSSTLU \\

] ca] ca] ca] ca] ca?gﬁgéﬁx\?gg%ca%ﬁ%fca? g@%,f&} c% a]c%a Cg%’g %C ] ca] caL;g
mcpcdef xf f hhhhi 2Feplj Rr® Sisjuatg cc'a] %ag:nafm?ma}ma] ca] cal]
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s10% & ()-031!1@ %g %% I0?(I L10%& ()- yL1O0%r (Y (& ()-L10% & ()-
10% & () - 3~adgj npdE8 ty& OlO‘V&é %
109% & () -" 1094 &1p) - tlomk &t@)& 1999 XEPPIBpCBAr | chgny &3] ) o 1 6Y@REPPOBI0%OL () -
10( 25 applied to the compliant buffer layer (7) by its
rear side (35) and fixed,
in that a compliant buffer layer (7) is applied to
and around the semiconductor chip (3) except for
the region (31) of the front side (33) within
30 which the contact areas (32) are arranged,
in that a contact passage plate (84) with a cutout
(85) provided over the contact areas is fixed on
the compliant buffer layer (7) on the front side
(33) of the semiconductor chip (3).
35
2. Method for producing a semiconductor component,
according to claim 1,
characterized
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3.

Method for producing a semiconductor component,
according to claim 1,

characterized

in that, after the method step in which a
compliant buffer layer (7) 1s applied to and
around the semiconductor chip at its front side
(33) and adjoining sides (36), a side wall (86)
forming the side areas (82) of the housing is
formed on the rear plate (83).

Method for producing a semiconductor component,
according to claim 3,

characterized

in that a prefabricated side wall (86) forming the
side areas (82) 1s fixed on the rear plate (83) by
means of an adhesive bonding process or by means
of a printing process.

Method for producing a semiconductor component,
according to claim 3,

characterized

in that the side wall (86) is formed on the rear
plate (83) by means of a casting process, material
being cast into the interspaces (71) between a
boundary area (72) and the compliant buffer layer
(7).

Method for producing a semiconductor component,
according to claim 5,

characterized

in that a plurality of semiconductor components
(1) are produced simultaneously, the rear plates
(83) of the individual semiconductor components
comprising a single mounting plate (41) that 1is
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10%&' ()-° 1000 yet to be singulated to form individual rear

plates (83) in a later step.

7. Method for producing a semiconductor component,
5 according to claim 6,
characterized
in that the boundary area (72) is formed by a side
(73) of a compliant buffer layer (7) of an
adjacent semiconductor component (1).
10
8. Method for producing a semiconductor component,
according to one of the preceding claims,
characterized
in that the mounting plate (41) has the spatial
15 extent and form of a wafer.

9. Method for producing a semiconductor component,
according to one of the preceding claims,
characterized

20 in that the buffer 1layer (7) 1is also produced
within the region (31) of the electrical contact
areas (31) but only Dbetween the individual
electrical contact areas on the front side (33) of
the semiconductor chip (3).

25

10. Method for producing a semiconductor component,
according to one of the preceding claims,
characterized
in that the contact passage plate (84) has

30 material within its cutout (85) but not over the

electrical contact areas (32).

11. Method for producing a semiconductor component (1)
provided for mounting on a printed circuit board,

35 the semiconductor component comprising a housing
(8), which housing (8) surrounds at least one
semiconductor chip (3) formed in planar fashion at

least partially with a rear side area (81l) and/or
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|0z ust PAIOAIA (d 40008 Llat b LIORIGL) p lA0MRE (), 110%
10hh! x*, S2! 10%ung’ ( )eledtSxtdDvhhSrn)ec id% h& () -t d@@ X6resa! 1 1 | @
GLO%<& ()- S ! IPIeodd - @IFO%58E k@ 1 I9%5E (Ditheed circuit
5 board is to be produced, which electrical contacts
(5) are electrically connected to electrical
contact areas (32) on the front side (33) of the
semiconductor chip (3), which electrical contact
areas {32) are situated together within a
10 significantly smaller contact-making region (31)
than the total area of the front side (33),
characterized
in that a stripping auxiliary layer (43) 1is
applied on a production carrier (42), in that a
15 spacer structure (44) is applied on the stripping
auxiliary layer (43), in that a layer which forms
a contact passage plate (84) is applied on the
stripping auxiliary layer (43) around the spacing
structure (44),
20 in that a compliant buffer layer (7) is applied on
the layer forming the contact passage plate (84)
and around the spacer structure (44),
in that the semiconductor chip (3) is fixed by its
front side (33) on the compliant buffer layer (7)
25 and on the spacer structure (44), the contact-
making region (31) being in planar contact with
the spacer structure (44), in that the
semiconductor chip (3) is surrounded with a
compliant buffer layer (7) at its side areas (36)
30 and its rear side (35),
in that a rear plate (83), which forms at least
the rear side area (81l), is formed around the
semiconductor chip (3) and around the compliant
buffer layer (7).
35
12. Method for producing a semiconductor component
according to claim 11,
characterized
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15 according to claim 12,
characterized
in that the side wall (86) is formed on the
production carrier (42) by means of a casting
process, material being cast into the interspaces
20 (71) between a boundary area (72) and the
compliant buffer layer (7).

15. Method for producing a semiconductor component

according to claim 14,

25 characterized
in that a plurality of semiconductor components
(1) are produced simultaneously, the boundary area
(72) being formed by a side {(73) of a compliant
buffer layer (7) of an adjacent semiconductor

30 component (1) on the production carrier (42).

16. Method for producing a semiconductor component
according to one of claims 12, 14 or 15,
characterized

35 in that the rear plate (83) and the side wall (86)
forming the side areas (82) are produced together,
in particular in a casting or "molding" process.
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according to one of claims 11 to 18,

characterized

in that the production carrier (42) has a spatial
20 extent and form like a wafer.

20. Method for producing a semiconductor component
according to one of claims 11 to 19,
characterized
25 in that the stripping auxiliary layer (43) and/or
the spacer structure (44) is chosen such that the
latter can be removed by means of UV irradiation
or a solution which does not attack the
semiconductor component (1).
30
21. Method for producing a semiconductor component
according to one of claims 11 to 20,
characterized
in that the spacer structure (44) has an outer
35 form essentially in the shape of a truncated cone
or truncated pyramid.
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according to one of claims 1 to 21,
characterized
in that a plurality of semiconductor components
5 (1) are produced simultaneously and the individual
semiconductor components that are produced
together are separated from one another by means

of a singulation process.

10 23. Method for producing a semiconductor component,
according to one of claims 1 to 22,
characterized
in that the semiconductor chip (3) is fixed on the
compliant buffer layer (7) by being pressed into
15 the latter and/or curing of the compliant buffer
layer.

24. Method for producing a semiconductor component,
according to one of the preceding claims,
20 characterized
in that the compliant buffer layer (7) is applied
on the rear plate (83) and/or the contact passage
plate (84) and/or around and on the semiconductor
chip (7) by means cof a printing process.

25
25. Method for producing a semiconductor component,
according to one of the preceding claims,
characterized
in that the cutout (85) in the contact passage
30 plate (84) 1is larger than the opening on the
compliant buffer layer (7) around the electrical
contact areas (32).
26. Method for producing a semiconductor component,
35 according to one of the preceding claims,

characterized
in that a polymer plastic, ceramic, glass, epoxy
resin or metal is chosen as material of the
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28.
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29.
30
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according to one of the preceding claims,
characterized

in that the buffer layer (7) is produced between
the housing (8; 82, 83, 84) and a side area (33,
35, 36) of the semiconductor chip (3) with a

diameter G of at least

G:=C-u

Qg — Qg

where G is the diameter of the buffer layer (7)
between the housing (8) and a side area (33, 35,
36) of the semiconductor chip (3), C is the length
of the solder from the side area to the central
point of the semiconductor chip (3), o¢ is the
thermal expansion coefficient of the semiconductor
chip (3), og is the thermal expansion coefficient
of the buffer layver (7) and or is the thermal
expansion coefficient of the housing (8).

Method for producing a semiconductor component,
according to one of the preceding claims,
characterized

in that the electrical contacts (5) are formed by
bumps (6) fixed to the semiconductor component

(1) .

Method for producing a semiconductor component,
according to one of the preceding claims,
characterized

in that solder bumps are chosen as the bumps (6).

Method for producing a semiconductor component,
according to one of the preceding claims,
characterized

1
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purposes or electrically conductive bumps
5 essentially composed of silicone ("compliant

bumps") are chosen as the bumps (6).

31. Method for producing a semiconductor component,
according to one of the preceding claims,
10 characterized
in that the semiconductor component (1) is
produced in a WLP ("wafer level package") flip-
chip or CSP design ("chip scale package").

15 32. Method for producing a semiconductor component,
according to one of the preceding claims,
characterized
in that the material of the buffer layer (7) is
chosen such that the thermal expansion coefficient

20 of the buffer layer is greater than the thermal
expansion coefficient of such printed circuit
board material on which the semiconductor
component (1) is to be fixed.

25 33. Method for producing a semiconductor component,
according to one of the preceding claims,
characterized
in that the buffer layer (7) is highly elastic
and/or thermally conductive.

30
34. Method for producing a semiconductor component,
according to one of the preceding claims,
characterized
in that the material of the housing (8), in
35 particular of the rear plate (83) and/or contact

passage plate (84) and/or of the side wall (86),
is chosen such that the thermal expansion
coefficient of the housing is equal to that of
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35. Method for producing a semiconductor component,

5 according to one of the preceding claims,
characterized
in that the material of the housing (8) is chosen
such that the thermal expansion coefficient of the
housing is greater than that of the semiconductor
10 chip (3).

36. Method for producing a semiconductor component,
according to one of the preceding claims,
characterized

15 in that the material of the buffer layer (7) and
of the semiconductor chip (3) is chosen such that
the thermal expansion coefficient thereof together
is equal to that of the housing (8) and/or to that
of such printed circuit board material on which

20 the semiconductor component (1) is to be fixed.

37. Method for producing a semiconductor component,
according to one of the preceding claims,
characterized

25 in that the buffer layer (7) is composed of a

polymer, in particular silicone or polyurethane.

38. Method for producing a semiconductor component,
according to claim 37,
30 characterized
in that the buffer layer (7) is composed of a
foamed material.

39, Semiconductor component,
35 characterized
in that it is produced by a method according to
one of claims 1 to 38.



