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Process for packagi ng conponents , and packaged
conponents Description Field of the invention The

wOonvesssan rel ates to a process for packagi ng PCT/EP2004/012917

conmponents and to a conponent packaged in this way in
general, and to a wafer |evel packaging process and a
conponent packaged in this way in particular.
Background of the invention For many technical
applications, there is a need for hernetically
packaged chips, since it is in this way possible, for
exanple, to protect the sensitive integrated circuits
on a sem conductor substrate. However, the packagi ng
is at least equally inportant for optical or mcro

-mechani cal CcrgENtfor Pwikadirgy ldmporErieesses i n
which the chips are first of all divided fromthe

waf er assenbly an(fmcq'}é??cp;%&fgé@“}ﬂﬂﬂ%ﬂ‘iﬁjal ly. This is
an extrenely conpl ex process which is scarcely
suitable for the mass production of sensitive

In particular, the integrated circuits or
ot her conponents are not (yet) protected when they are

being divided fromthe wafer, and consequently they
%{@isgezﬁarﬂlgdﬂlv@ﬂdmﬂor be destroyed during the

rat i r
T\?\rﬁy\"cﬁﬂr&ﬁo&}} QN HENS, 3 &R K Q‘Tywpackage éd}nponents

t he components are first of
anedt ero Iaemmmnmmqﬁagaﬁedn THese vmybclésm%rreel, and to

al(;p% OSG V@‘lerl’éo #I@Wpr OC(éa\SNSd:)Sa C%&{érp{ﬁ#}kaged in

Weifse rwd e viel q&nﬂ@gph&ylt is difficult to contact
-connect the integrated circuits, since any

Background of the invention

For many technical applications, there is a need for
hermetically packaged chips, since it is in this way
possible, for example, to protect the sensitive integrated
circuits on a semiconductor substrate. However, the
packaging is at least equally important for optical or

micro-mechanical components.

There are known processes in which the chips are first of
all divided from the wafer assembly and then packaged
individually. This is an extremely complex process which is
scarcely suitable for the mass production of sensitive
components. In particular, the integrated circuits or other
components are not (yet) protected when they are being
divided from the wafer, and consequently they can become

soiled and/or be destroyed during the sawing operation.

There are also known processes in which the components are
first of all packaged at wafer level and then divided.

These processes are known as wafer level packaging (WLP).
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connection contacts are typically covered by a
covering substrate. This will be illustrated on the

wobasisgssfiot he process descri bed bel ow. The knowaT/EP2004/012917

processes generally work on2the assunption that the
connections to the contact regions on the chips or at
the integrated circuits can be produced directly, as
can be achi eved without problens, for exanple, in the
case of nenory chips . However, this takes no account
Tdfe el dracart haisclosedxanphmben vife scade pafocelsisgs -
wWith an integrated sensor or optical conponent, the
optically active surface in the nounted state, for
Teopewsie onighpwvafeedlevetupbchegridg Has itso diddicmlt to

dpsayeredsn Bkl g1 2APEGL U0 9904024 has dlsglgsed

a process in e "8 Mhate
qunﬂﬁqﬁﬁDNHanhedtabave byptheldgnn@@@m@m.@qnﬁacbyering

h.are gsent . e _canpanent bei_n S out
P w RS i B0 BRC 4T Eheteared el Haseratas of The
gﬂuﬂemﬁeﬁeswrtheﬁ.b&hewﬁurther cont act -connectlon of
the connection contacts routed downwards can then be
carried out in a known way. Moreover, a simlar

Treodasgswn SpesessbedgenerWaf ¢r woekelonChihe Sealueption that

Packa Benef ts rat ed ,Passi ve vi ces",
e RSO e gon s SR e e he higs! or at
t&ﬂgaﬂggﬁgrfteglEEEcﬁiagSaéglQ@Spﬁ@dﬁ@%@ﬂ@&de@&&&ggb@gcan be
No pa 47- The ahovenenti one
e e Hp G PP EREH D, EPR. ShamP ol khRagage of
nHndsSy CvEss Ng has been applied to the optically
active front surface of a wafer, trenches which divide

the wafer into individual chip regions are produced
However, this takes no account of the fact that, for

example in the case of chips with an integrated sensor or
optical component, the optically active surface in the
mounted state, for example on a printed circuit board, has

to remain uncovered.

In this respect, WO 99/40624 has disclosed a process in
which it 1s attempted to eliminate the problems outlined
above by the connection contacts which are present at the
active component being routed from the active side onto the
opposite underside of the wafer or chip. The further
contact-connection of the connection contacts routed

downwards can then be carried out in a known way.

Moreover, a similar process is described in “Wafer Level
Chip Scale Packaging: Benefits for Integrated Passive
Devices”, Clearfield, H.M.; Young, J.L.;

Wijeyesekera, S.D.; Logan, E.A.; IEEE Transactions on

Advanced Packaging, Vol. 23, No. 2, pages 247-251.
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al ong the underside of the wafer. During the
production of the trenches, the connection contact

woOaaawstossmne | ocated on the active side of the wat®mp200m012917

each case on the transition3regi on between two chi ps,
are divided and thereby uncovered in the trenches. To
conpl etely package the wafer or chips, after the
trenches have been produced, a piece o glass is

adhesi vel y bonded over the trenches and is then cut

Tihiet ebiovementi t ek @ waycssshishdisthagtiiehebedyi ihehdact

fer d the ¢ ct. i t ti .ar.e.an

ke 9L e SOLECLL 00001 ASL LERLLORS Bk "Gk

q&ﬂﬂmﬂhﬁynamﬂlmanfn@mttsarﬁacénofhe WEéache$rmhbhhs which
n produced,. whic ende

LB TS R | e g EAAY RhALCENEH EBsTkbB hre produced

dhmng|UM§;unmbrmldayofhEheonhﬁet.lDuatngnthetprbuectlon of

surface of, the packaged chip. Al though the
o FRl e okt | SaBast b RRacoPEaRho kA CAS LPhPodgRated on
theortcadtviengs Dde t i t:l@@n\eaféﬁn ﬁ:ﬁnéachScfaBemohheheCt ive
front. surface of th %g or wa to the pasglve b%pk

trgnedddon hlf%gjg%e}%e?‘i”% b¥g f ﬁBér 8f s P eaff
the\WpaC kit cobki @@ Lhi PseWbkehchave eeroppodiieey wach@ge

he process under dis ussi on di ortionately
o eRLRe ST T3sont FoF LHPStToPCRES hat ot REPn Reoduced,
a parekes Wg Tds ar s t 8dhes predicentadt becknews pregesss and

are significantly wi der than_those which wo be
IGortdiede C&t stardatd ?o?uhBﬁ]ﬁéF YR¥i RYcof tQa\Raqure t¥goches

ime et wRfe dNignd sthdatohhecdi shapeas ket WeeRattibesChireS once
or the integrated circuits have to be relatively

agedd fraqul t Acettehrly- t Feie s §pacevesr bﬁ/eﬂ@@@éﬁrtﬁgn of

Rhtd W& ad fs OMh Y hON £ +BhENESARAAch REvENBMRNP OGRS ed,
already gives a relatively low chip yield froma

whdighc dsdadcternded ko effect contact-connection of the
connection contact locations and to lay the contact

location onto the back surface of the packaged chip.

Although the proposed process leads to what is known as
through-contacting of the connection contacts from the
active front surface of the chip or wafer to the passive
back surface, this gives rise to a number of significant
drawbacks, making chips which have been produced using the

process under discussion disproportionately expensive.

One reason for this is the fact that the trenches which are
to be produced in the known process are significantly wider
than those which would be considered standard for normal
dicing of a wafer. The result of this is that the distances
between the chips or the integrated circuits have to be
relatively great, and conseguently there is space for fewer

chips on a wafer.
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Furt hernore, the proposed production process is also
relatively slow This is related in particular to the

wobacais/oskEd t he trenches have to be ground in  PCT/EP2004/012917

sequentially and al so that #hat is known as the dicing

saw can only operate at a relatively slow advance rate

during production of the trenches. Apart from al

this, the wear to the saw bl ades is also high. The

di ci ng saws which have to be used, for this reason and

Ioh clcouimr ofhiherdtghnderbadsnpwpopedcesst kdready gives a
C y h cha | pr

At G Rl M i e e e S

Rerghesugensi vehe onepsigdi brodnttprobpewcesst e also

ﬂ%i‘%%%%l S§¥5QedThEsV$E9g ﬂgﬁéé 1% ?5%%1%%%51 E% the fact

uncoveri ¢onnect 1 6N Cont ACt § “when
ﬂH&ttvkﬂuﬂmﬁmcheefheveedobyeagdoundg1opeeaME@mldmhylayd

t onnecti on ontacts .S .t as _has en
éﬁs q%ﬁ%ﬁ P d%e rgqu 'es a§£ %8%8 y ﬁw g o&f% operate

ahrnunﬂkﬂtﬂvemyushoy adivaneeotrbhépwdseiag pmmﬂuqtmdm.@ﬁ the
the ontact ca e destroyed,. ver n,if
R AR LB AL LRt PHE Bhre ot bl saw blades

iachdleedhigh . i Bhaotliedsy Bawprwdmca dawentachbe used, for

SRS S B S SO OO e e on

dHe Qﬁiﬁﬁdrﬁsui@ﬁal ha&cﬁhacgoafffhe m@@gm@@glcan Wed;s?g

o th ior arf is to be effect Rosition o
C&%ﬁﬂ%@i&{ ek s? ﬁOtFEeoBPPaaQe\K&E&§ ﬁ‘lacgﬁélet CERHTas 35§ Very
d:fppermaifey, but uniformand therefore targeted

deposition is only possible at a steep to
per pendi cul ar angle to the deposition direction. Wen

craM Jigyral Ngah hepeOPL aft 65 BhbupkBeespadelseidfed in

WO 99/40624 is also that the uncovering of the connection
contacts when grinding the trenches is effected by a dicing
operation. Dicing of the connection contacts of this type,
as has been mentioned above, requires an extremely high
dimensional accuracy, since otherwise at least part of the
contact can be destroyed. However, even if accurate cutting
of the connection contact is achieved, it is not easy to
produce a contact connection using the connection contacts
which have been uncovered in this way. The reasons for this
are in particular that the contact-connection according to
the prior art is to be effected by deposition of contact
tracks on the oblique walls of the trenches in the wafer,
but uniform and therefore targeted deposition is only
possible at a steep to perpendicular angle to the

deposition direction.

When sawing along the contacts, a further particular
drawback is that a number of interfaces are at least

temporarily uncovered, which can lead to corrosion and
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drawback i s that a nunber of interfaces are at | east
tenporarily uncovered, which can |lead to corrosion

wanddiosfaasi on and can therefore have a signifi eameP2004/012917

adverse effect on the servige life of the conponents.
Furt her processes for the through -contacting of chips
are al so described in "Future Systens - on- Silicon

i ns" [ ri e et KW
SRR and B e x e qEl b0 E p1bBTF i Sanfepaverse
A7t oM 98152225 iged DEf@93f46h64 tombonewdss,. t hese
processes are not suitable for the packaging of, for

exanpl e, optical chips. A further inproved wafer |evel
Rackegr ngrgrescess o khbanthronpOcO8Late65y AL abtiipsh are

i-S. hereby .d.ncor.por, din its. entirety. refer AN,
158 AR ek SYRCERP RS T gt
Hroessl descrdtechd,n M hal.edpcHn®nt, Stkemagntkagt LEEE Micro,

fter packagi are nmade_aggessi bl i,n through
{k&%ﬁﬁ£§9$ﬁw \ﬂ%9§ﬁstﬁ%"ggntﬁétggéggagﬁeﬁn nt act
DEdEcA @&d;4f orHewangt ¢ byeseapsooksebat aake notowniasble

|l id . T wbacks. d i_bed .aboy b
et fa4Thidea TheL AR Bl boote  edorterees,

under certain circunstances a problem may be presented

by_t fact that the pall _grid arrays.generally

RO L irRsh %Er,lgi’ﬁ %F%%Hégﬁo&’ﬁtoc@rs%scﬁmown
fi Sor@ Py QO3 /et 38 230 GyhabH consegudpt chiedhed®lin its
stability of a chip produced in this wa

STHSWFG e i RN F GG ol R BPPI FERE ?sﬁsfna%ft'eieﬁsfi fiihpe Present

s, are subject to excessive thermal | oading
during nounting. Furthernore, thernonechanica
coupli ng between the connections with ball grid array

BN Hd & SIE Lo AL EQMPRANEALE 88Buk@AE I @he contacts,
after packaging, are made accessible again through passages
through which the contacts are then contact~connected, for
example by means of what are known as ball grid arrays. The
drawbacks described albove can be substantially avoided in

this process.

Nevertheless, under certain circumstances a problem may be
presented by the fact that the ball grid arrays generally
contain a lead-tin solder, the melting point of which is
approximately 230°C, and consequently the thermal stability
of a chip produced in this way is insufficient for certain
applications, or sensitive components are subject to
excessive thermal loading during mounting. Furthermore,
thermomechanical coupling between the connections with ball
grid array and the semiconductor components can lead to

problems in sensitive components.

In any case, under certain circumstances it is desirable to

be able to make do without lead-containing solder.



problens in sensitive conponents. |In any case, under
certain circunstances it is desirable to be able to
worb@s/dss1M t hout | ead - contai ni ng sol der. Furt hecmmPe004/012917
it s desirable for the efféciency and yield of the
processes described to be inproved further and for the
range of applications for the chips produced to be
wi dened. Ceneral description of the invention
Therefore, the invention is based on the object of
mmvh@mfgr@, processdesirhblgefieri theypd filicmarorekel yield
[ e 0 t
et T (o PEEREIBLCLY e HekdRed i g for
th&ﬂthg&ioﬁ app¥mwatmuharfaks@hsuchapbeQMmduqad(nﬂ be
rgg nicro -mechani cal conponents. Yet another
o Jec of the invention is to provide a process and a
conmponent whi ch achi eve i nproved thernmonechani ca
decoupling of the connections fromthe functiona
regions . Yet another object of the inventionis to
Erovtale daxpiensi e aﬁdthenﬁewahmﬂen-resistant

ents f a _hi qual ity. and stabl ity

TR oy i 2ot PRE PRt PBASFS oo BPovRdeTE of
m@xc&s]sn@md ;ardm@@@neﬂt thbi gbnavoidtgpeatvhlieastworks
%%eVJat rawbacks of ﬁhe prior art. The object
§ %ﬁﬂﬁ%a a-uFBrisi NGy si npl e way by the

subj ect natter of the independent clains. Advantageous
refinenments of the |nvent|on are defined in the

ﬁa@r Si:’Jﬁ;fc’for‘aﬂfnlj B0l RREREAPBNLFORC BEYdintds Process

whdlen gh sved ey d qyﬁdgmp@;c@gl Rgdand eanpaet icenrectdixd
in the follow ng 2se substrate, which has a

FUHAR ki O i C&étla%l aaBﬂ RTsTHFALETER AR Cagpsammenents..

side fromthe functional side, is

Yet another object of the invention is to provide a process
and a component which achieve improved thermomechanical

decoupling of the connections from the functional regions.

Yet another object of the invention is to provide
inexpensive and temperature-resistant components of a high

quality and stability.

Yet another object of the invention is to provide a process
and a component which avoid or at least alleviate the

drawbacks of the prior art.

The object is achieved in a surprisingly simple way by the
subject matter of the independent claims. Advantageous

refinements of the invention are defined in the subclaims.

According to the invention, components undergo wafer level

packaging and contact connection in the following way.
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permanent|y joined, by neans of the functional side,

to a covering substrate at wafer |evel. The functiona
wends/osssichar acterized in that a multiplicity 8€T/EP2004/012917

functional regions spaced apart from one another are

arranged thereon. More specifically, there is one

functional region per chip or die that is to be

produced . A functional region is to be understood as

nmeani ng a regi on having functional elenents, e.g.

A rhasy @tk ttateui twhich hethed Eurctionikd, sdplei eald a back

&l d& PR Lal p(f%icl{é) s'ingghfP{)fﬁa{:h %Ekgtlgﬁtaq ide, is

m echani cal or sirmlar conponents . Bor examnpl'e, the

demetneoraly riegired ndyy ndsanef of etheoffpnicse cam loptideal to a

§§¥5¥¥@ﬂﬁ§ﬁ%%é@%ggw%éﬁwfﬁgppiSVeiheTRgS%u%%Qi%%%heéide is

or ex e, a silicon sem conductor wafer Wt
dhetregrtsreid sod riguittlsat Howevet i pbi het ynmatefiualcs iamne lalregions

ossible far the base substrate, such_as for.exanple

B e e SR TS oSo: bt s ke 2y More

Jregt idniscadrley Nnovhe e elac horeaséuratapadllatredion @er chip or
erneti.cal ly or _quasi-herpetjcally, seal ed manner .b

P T o R o b atpeteERBeJoclR 1 to be

Jralev st dde dmintiin irsy adhesd ven bhading, fhactexasil elements,
usi n oxy,. but anodi c bondi I s al sp _possible. .For

St EBOHA T T4 Ty D& RdVAREABOGE CF B 14 bORATG L

d layterr -l d #y,e mi c o-ghed ah heal or mi ek oaocbayeiedfhanical or
evaporation -coating glass, to be applied to at | east

Lo (9 RUE Substrates prior to joining. A bonding

| ayer created in this way can al so be used for direct
bondixgagr.1 Wth regard to joining, using epoxy, it should |

ES S 58S e F th U H 10 ht y*@ehPevEsYa rREE@Te, comprise

diergptiidaiseadnsoheref ey et nwdPeceopkexpiel, the paezent
description, a join of this o i

substrate is, for example, a silicon semiconductor wafer

with integrated circuits. However, other materials are also

possible for the base substrate, such as for example

gallium arsenide or indium phosphide.

The functional regions are now in each case encapsulated in
a hermetically or quasi-hermetically sealed manner by the
joining of the two substrates. One possible joining
technique is adhesive bonding, for example using epoxy, but
anodic bonding is also possible. For anodic bonding, it may
be advantageous for a bonding layer (bond layer), e.g. in
the form of a layer of evaporation-coating glass, to be
applied to at least one of the two substrates prior to
joining. A bonding layer created in this way can also be

used for direct bonding.

With regard to joining using epoxy, it should also be noted

that this only achieves a limited hermetic seal. Therefore,
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nature is referred to as quasi -hernetic. Furthernore,
t he base substrate has contact surfaces (known as

woanisassdipads) on its functional side, and t heBeT/EP2004/012917

contact surfaces, after the8substrates have been
j oi ned, are uncovered froma back surface of the base
substrate, this back surface being on the opposite

i 4 d rRdNg fo@ctﬁfeog&‘es%h‘ée-d@éri §o§9f8°ﬁ§in of this
contact -connection recesses are produced in e base
naiyster dtse raferr aché ccast s ssuriferesticn particul ar by
etching. The contact -connection recesses are al so

known to the person skilled in the art as vias for

Fveddiheg mtidrepudihe desteactubistireuyh hde bastastbstrdneesAt(known

fur quent. . st t.h f SsS 'y, for
B e B 4 ey e oS B pp Bp e g tact
girfeddnt afitesr dhiepsubrs tdiaés s imparbeenl aoihgdsanicag,
al on r fined.cuttin i_nes between_the_functional .
oL I & B € e T onF PabdaotbiEkage” enis
Haak exafidce dehatet emnnalblee opyapont ot | @hde cHoadbmnghgl &sactional

l.ayer with.a thickness of preferably 0,01 mto 100 m

i dn e PR ot e iRt ra TregaaRs ke
prasm dqeat kageathd mhadchenumettreald yalosveualse - benteticalik¥aces,
seal ed .manner are for.ned. This enca suIationEErocess

WhiPét PSR S e TS TR Wor @ORPFPEL B8Rt TERSRSSS
aﬁasdia\mwadncﬁnpﬁcpswh@t ipgsrsoﬁt sikfurdhetn tatearstagewias for
t he component has a bo regi.on and connecti on

e e S P hea e o e Sa e ah e Pats - ne
contact -connection recesses, and the conponent, in
particul ar the base substrate, being thinned either in

the S YodgiBIP AU & 176 306meth§ ofP FeEi dREeBRLY| formed at
Wifderann ticknesses hay arkeesoFeachgdsiPstbate is diced

into the chips or dies, in particular by sawing, along
predefined cutting lines between the functional regions. If
a suitable passivation is used, such as for example a

patternable evaporation-coating glass layer with a

thickness of preferably 0.01 pm to 100 um, typically 8 pm,
individual chips which are in each case packaged in a
hermetically or quasi-hermetically sealed manner are
formed.' This encapsulation process which works at wafer

level is much more efficient than individual encapsulation.

At a further, later stage, the component has a body region
and connection regions, the connection regions being
adjacent to the contact-connection recesses, and the
component, in particular the base substrate, being thinned
either in the body region or in the connection regions
until different thicknesses have been reached in the

connection regions and the body regions.
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connection regions and the body regions .In other
wor ds, the base substrate is divided into body regions

wandspssaiect i on regions, with the body regi onsPClER2DR/012917

case extending laterally over the functional regions
and formng part of the respective package for the
subsequent chip. The connection regions laterally

ﬂgjc%}{lm{ hib SNt agle &%%ﬁj&@réﬁ&e%éeéi{?&g}é&aintgh%ody

particul ar Tedture now is thaf the base substrate is

ted omed angl acqresttsirore xtegritori /), tetkohhecbpdy regiions in
[t : [ r., Vi v a ' ;

L DR e Rty 8 "PRS bt Tpnal regions

gohneomiory deurt hef nore, radre processaakegedifng tbet he

i nvention creates.excellent .ther T hani cal .

52%%31F?ﬂ§‘%h%%EZQK%ﬁ%”%S%ﬁE% |o%%géﬁggtﬁgkggﬁ%gyoﬁgPOln

rhegi amt ddt -approprt jadre, rddes daseosubsbs at Ehesphahicnicedar

0 to a thickness ,of zero, i...,1S,repopv
£ i " NI e B e Re TR Bflippeg, ko 2
aren tpreferadlty dimseard esbrindak Bowi regidbnsathaar iandheheody
contact surfaces or contact redistribution el ements,

W T S £%161T 1'¢H937 conductively connected to the

contact surfaces, are connected to correspondi ng
ontact elenments of the circuit, carrier means of
égecon act-

T2 VORI TP B He WHTIEHIRHT akl® of PEHE

cScbth?éd’ta_i_tcﬁl. @aﬂs&qamﬁﬁe/,, HH(;GQ ;ef@dg@ds-gbelafsd@ﬁgt get the
surfaces or the contact. redistribution elenents are I.n
e AR C TR 5P T dht Rt eto e TR PRCR AR IS R4t 8eCRUPLLING

et ehd nebind dval orcdngraneihs havet begnldiregdonl.n
the case of wire bonding, electrically conductive,
thin, substantially round wires, for exanple of

Bf WRIH R it GOl the s v ik £9r & hesCoRt ARkasHblaces a
wi t hout the use of .
thickness of zero, i.e. is removed altogether.

At a further, subsequent stage, the chips are preferably
inserted into a circuit carrier and the contact surfaces or
contact redistribution elements, which are electrically
conductively connected to the contact surfaces, are
connected to corresponding contact elements of the circuit
carrier by means of wire bonding on the back surface of the
base substrate. Consequently, the etched-clear contact
surfaces or the contact redistribution elements are in
particular only contact-connected in the state in which the

individual components have been diced.

In the case of wire bonding, electrically conductive, thin,
substantially round wires, for example of aluminium or
gold, are welded to the contact surfaces without the use of
solder. For this purpose, the wire is preferably introduced
into a ram and pressed onto the contact surfaces under the

action of force. The actual welding is preferably carried
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sol der. For this purpose, the wire is preferably

introduced into a ram and pressed onto the contact
weuodsasexrounder the action of force. The actuabPcwaPgiongi2917

is preferably carriedout cadlod and/ or by neans of

ultrasound . This process is distinguished in

particular by its reliability and the quality of the

%f%” ’&Qf td 8‘?} €0 Sneirfatgd ul'E"} Joyor hfh 9 p%k&é‘é 58Nis

arrays as cont act e emen
dmaﬂungukmmmbanl@mnﬁiwmbnr@wta¢$ g@muﬂm$lotyc@ndathe

i Jpn eI .S | | so S
%SJ‘hﬁeﬁfl&f y %ﬁ%%lzﬁ@a%ta e or%é%ﬁ b%§@8%8£
appdti dattiionr epfr ekzaemlt sgnad/ary.asnsnplse C@md:acrexqabmen‘es for the

cess and, further I S.nore ta
4%%%?éinﬁ%ﬁ§ %ﬁ#?%w ducedcﬁntﬁggnguo decr)J§ %PgaCt
ﬂddﬂstﬂmbdﬁxmmwaiemhﬂﬂs gird dl@mraMShﬁ@rnemefsoopeobﬂethe
A S0 there is scarcely any thermal | oading on the
5b $iéft's during the wire bonding . A further
particul ar benefit of the invention is that the

o R (ot G PR ngp et Mt hoU bt DoBgRFSsents

byramsy sifm;a@rmtce il S @ riveed sf %n@pt fﬁﬁthermore, is
Coer nent s th a.tran arent co rlng sub
Nl i SR, Coepediaies’ THe ts?%%eez fgans of

srmtderxe&iarlllcat ed tmﬂlatﬂ”“a?ne hiownataRebatine geverafgays formed
substrate may al so consi st of another naterlal such

FroMstodided Al dOWRdfetidr S@Esetdi A Yt ppEral loading on

R (et AeralPld Gald PR R @A reAbcMngal e, it has been
found that back-surface contact connection using the

process according to the invention can be carried out
A FBHdP IR A Bl Yaitriwayr Anufinhesndyani 80enke the

that the process produces

contact connection, in particular the wire bonding, is
carried out on the back surface, so that the process, by
way of example, can also be used for optical components
with a transparent covering substrate, in particular made
from glass. Of course, the process is not restricted to
this, but rather the covering substrate may also consist of
another material, such as metal or a semiconductor,
depending on the particular application area. At any rate,
it has been found that back-surface contact connection

using the process according to the invention can be carried

out in a simple and efficient way.

A further advantage is that the process produces
particularly little dust. In particulax, the under certain
circumstances very sensitive functional regions are
protected as early as by the first process step as a result

of the application of the covering substrate.
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particularly little dust. In particul ax, the under
certain circunstances very sensitive functional

woegispassiare protected as early as by the firspCpEee®3912917

step as a result of the application of the covering
substrate. It is optionally possible for enlargenent
el emrents, known as contact pad extensions, to be

APP 4 ecsipépowflyl% _ Lblf)élrf@peﬁlgg%%&ﬁeﬁessléﬂéﬁkgét @nown

on the functional si | efore se substrate IS
39| ¢t a et trd covlean Higprsubsta die.adpl sednepebbescphgact

%QH s S&W@? £ s"%ﬁfjsiff’é:cihé 14,2t 85 AFGHSE1 UFLNI L RS
ondil ng ram n this case, the contact-connection
bt esharyasd sifpriomtiaties eaiarmd overthhecovering

nt [ r e.f e e
A A R i L &Pt S PEakdc B g ana
fagtineidt atoe s hec coverigigues utist radrelif@rraxanphetbys case, the

i C L ,ndi ar chi.ng, _in_order. fo_r

R e S b P e e Rf FRpbop EREY over
donteactasgeiiaceseienaarsd ed out in particul ar by nmeans
of patterned etching of the base substrate, e.g. by
means of a |ithography process. Furthernore, etching

Idani Hepwaf et el ®ufo byt heetb achesulkeat raeanso obe byhireass
sima.t echni que. .Processes of,  this t

f. | .
l‘?nulnooa]%% a5 K rrown o F4FE i sk? 1 F2g ¥§$?%réggrt .
sabrd ther ey ef o tetanEAldy ant ageoiss fex ]l ag phssingt and/ox

l.ayer to be applied to the back, surface of the se
LB o R VAT 3 SRR E | SOPAPRPRE| BpLCkness.
patterned, with the contact surfaces being

ubstantially un ered. This can_be achi eved either
TP e PSR ot 1oyt B G ATt 1H FeRjed out in
paaiit@iined $pmBarts Gf NG hdBEsciin®Yot hehe base

substrate, e.g. by means of a lithography process.
Furthermore, etching can be carried out by wet-chemical
means or by means of a plasma technique. Processes of this
type are fundamentally known to the person skilled in the

art.

Furthermore, it is advantageous for a passivation layer to
be applied to the back surface of the base substrate. The
passivation layer is in particular patterned, with the
contact surfaces being substantially uncovered. This can be
achieved either by the passivation layer being applied in
ready-patterned form, e.g. using a mask, or by the
passivation layer being applied uniformly to the back

surface of the base substrate and then being patterned.

This has the advantage that the base substrate, and in
particular the interfaces with the covering substrate and
the silicon oxide layer which is present on the functional

side in the case of silicon semiconductor substrates, are
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passi vati on | ayer being applied uniformy to the back
surface of the base substrate and then being

woabtdsasssrad. This has the advant age that the baBeT/EP2004/012917

substrate, and in particular the interfaces with the
covering substrate and the silicon oxide |ayer which
is present on the functional side in the case of

1oL $ Y PN RURSHT Ao A ORRL A0, LT Ol

envi ronmental i nfluences, such as for €xanple

oxamate orxlddiriapveMondmvest ) i tdon oiciice |ayiedechnybe can be

Uesd &5 A0 ALY QP ISk WGP S ANN0 I eogapLact

-~ connecti on recesses ‘or contact -connection passages,

benné st tdrenc apermss Wr arorttectbadnsertfiaoe revesathe, but is
surface, sui,t abl e sivation . layer i

%g% ?og% naer({ a aoyne'r%hoef bg C?\‘S sSLgrzép % %eyr & é%o?%??%ﬁg

swafderwy. or a phot ographically patternable plastic

| ayer, e.g. BCB. The passivation |ayer preferably

extends as far as the edge region of the contact

Buwdibcasle adhieratoren Idydd furirhesapassileati @nlayer of

layers can b rovided if, required. According to a . .

FEATS AR St SO T A HE T SR S 1 2o &8 ShafbrPhhgally

;ﬁa)tﬂtteﬂﬁ*takfjl@:ii;ﬁ]tafd’d)ild il@r(};eai,erma.rg 'E’BCE“ exrhfet eys ﬁﬁ\ﬁ&tb@ﬁnlayer

uncover are copvered.on t ack surface with a

B Sl TG 29 i T OB OB e opf afhRgoontact

Our Bl @ e F ghashdmats, BHiSLl nmiees: thesSwdfacén layers can
cont.act surfaces, so that the

ual ity of th
gbelﬁ’%%l‘?et%/ ﬁﬁ%%’% bondi ng can be i nproved
further. Furthernore, it is advantageous for the base
substrate to be etched on the back surface al ong the

WA d T it B ITHES, I uE R e fliNfe IARERABSSBFTaces
aBto e K AMt RS SRMING 1StdRetsh tirehtext end-8lopfley have
both sides of the cutting |ines
been uncovered, are covered on the back surface with a
metal layer, e.g. a layer of gold, by electroplating or
electroless means. This improves the surface quality of the
contact surfaces, so that the reliability of the wire

bonding can be improved further.

Furthermore, it is advantageous for the base substrate to

be etched on the back surface along the predefined cutting
lines, so as to define trenches or what are known as sawing
streets, which extend along both sides of the cutting lines

and along which the wafer is sawn into the chips.

Furthermore, the thinning of the base substrate in the
connection regions is carried out in particular before the
contact surfaces have been joined to the contact elements

of the circuit carrier by means of wire bonding.

This results in the advantage of more space being created

to enable the wire bonding to be carried out from the back
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and al ong which the wafer is sawn into the chips.
Furthernore, the thinning of the base substrate in the

woaos@ssilion regions is carried out in particul acTiEetomre12917

the contact surfaces have b@en joined to the contact
el ements of the circuit carrier by neans of wire
bonding. This results in the advantage of nore space

r r-e. 0on r ;
St Tt HE pa PSS (et "HPDS A2 E8ET bBinings
i thevsrigeresrniopeni kiyewvi hatoce s 9y esentt Yol kably so small

' I sial t | r ndi. B¢ .
O P L R oS M e o] AR " RobereL Bcune
iof trogetdkrogetpossi bhwosAdebe ding to a particularly
si npl e enbodi nent, the contact - connection recesses
or vias, the connection regions and/or the saw ng
Ktecesiina@rteo pr quuckeidcu el wi sighrel stegpodimen @) | bias thetact-
process. to be sinplified still, further

wdt s .
FPETETabe TToTHe base subst 1t & Tt af 94gnBeand/oF
the ewedi i Storadtys lara prodicsd e f arirexanpseepy This
i ndi and then to .be thinned still, further in the

SO e AT §F TR HBo et G 1o 5 Thy eans

o f photolithographic patterned etching, in a second

tep which fallo the first step,, sq that it becones
P T TP g1 Ors 1R THP He 1ot T VBT ot hbr £O e
RGNS ynSfotmiaf im adelitdOnstiap ! %lﬁQﬁ;aﬁhﬁﬂle by grinding,
-C ection recesses furthe egi.ons having a ,
élﬂ‘fpg“reéhtt? rﬁ%kﬁé]s%r}e% rFEfl;]r{ illc eh Il tRPRRASEL O
g idres hasectsaisddat €2 d has | hatg privduceth Py i f orm

thinning are produced. In this context, the term )
R it P SF T Al o R iRt ¢ R R PG uddaferitefPydafkgp which

tO1 hewdindes st 0ok as: &NCoIPagsd N & MW doMMnhOrain these
t hi ckness of zeroq, i.e. conplete renoval, .
regions than in the respective other regions, so that in
addition to the contact-connection recesses further regions
having a different thickness, in particular a lower
thickness, of the base substrate than that produced by

uniform thinning are produced.

In this context, the term thinning of the base substrate is
fundamentally also to be understood as encompassing
thinning down to a thickness of zero, i.e. complete removal
in the corresponding region. However, it is also possible
to produce at least three different thickness regions in
the body region, connection region and at the contact-

connection recess.

If the base substrate is thinned down to a thickness of
zero in the connection regions, it is advantageous that the
conﬁact—connection of the connections can be particularly
successfully mechanically decoupled from the functional

region. Therefore, when connecting the connections or
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in the correspondi ng regi on. However, it is also

possi bl e to produce at |east three different thickness
woegismission t he body region, connection regi onPam@PAi04/012917

the contact - connection rdadess. |If the base substrate

is thinned down to a thickness of zero in the

connection regi ons, i s advantageous that the

@&E}o&%‘f}?gél on, ulk%@qnea glec}_ vﬁr}_s ecougrll%’d rf10 stress

arly suctess anica r om

QmeorﬁlmWeJoylallt’ege ost: rdéerief drisansrmmértarbrtrrectthmgfmrtretional

ectiQns neciion [ es, ans_of. wre
SRR, e TR G LMy s TRl e P! 4
:tmcamsan?oéd edhtlo ¢lherénncin osneaisxiegveommaTg“e ssemd@rsal i a
makes it possible to avoid an increased dark current
in sensitive image sensors. However, even if sol der
Hhatd ve By ecwsedi Asschidd adia El enerd , udde d Dcadntactofelement,

ont ct_ between the solder, balls and t.he ¢ onent 1| s
er e SO A U it ST TR iR Ty Snd Sehe
d@m@mnsmémmeﬁmmaﬂﬁmmﬁmy&m@m@ﬂwﬂmmmmme
#hernnl %cles encountered in use is not transn1t

unetiQng elf‘ilgjt?%hs?ﬁt*i 1'% HEE FRATE G Dnai t syt ot rmg the
i theY Ny €l e $ tel’h(sov\lﬁaiféhﬁ@d“l&f hys@rﬁe{ l&fclfted:ﬂahslﬁﬁp@&&ﬁ or is
connection strips iC te aralle in elongate

§FH 1% Elﬁ%n%?ﬁfdwn% i ﬂﬁgf Fional TaE Pase

substrate is once again thinned to a greater extent in

t he connectlon strips than in the body Qfg:ons The

HYEem thiks g te%&ujtasr]tﬁhéirqwl@ HPFRAEF] o

Eraad e Bordedh €88 £dsenanesti o r;%g&amé‘lor SRR GRMBCtForm,
-connection recess, but rather a urallt of cont act

LQ I RIS Foerd set b bi ki iare S h?o‘%m@d%%ﬁnr%&enﬂps once
ddbRarii cAled £ d he samnect ian &ty i @HENhnection strips

tsl‘tjabns tlar? ti‘[lr?ele l]gocfl; orrggolnoenscUt%lfiengaczlh;annetatgoe tlhne tnhelxsf cc!r?text is
that there is no need to create a dedicated connection
region for each contact-connection recess, but rather a
plurality of contact-connection recesses adjoin the same
connection strip. In particular, the connection strip
extends substantially from one cutting line to the next, in
particular over the entire wafer, so that a pattern of

strips is produced over the wafer.

It is preferable for the connection regions to be produced
in such a manner that they extend at least from the
contact-connection recesses to the sawing streets or the
predefined cutting lines. In other words, the sawing
streets and the connection regions can form a single
reglion, so that in particular the base substrate is
completely removed between contact surfaces of adjacent
chips. This makes it possible to save further working

steps.
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particul ar over the entire wafer, so that a pattern of
strips is produced over the wafer. It is preferable
woaoostolsssieconnecti on regions to be produced in BATEP2004/012917
manner that they extend at #5east fromthe
cont act-connection recesses to the sawi ng streets or
the predefined cutting lines. In other words, the
sawi ng streets and the connection regions can forma
single region, so that in particular the base
T§Lﬂasnlr<m€ess saa:cmmie"t@eltso rermVied dpdtiseni contsctparticularly

Mg n?gﬁolq’{]btnﬂ: 'l'PaSv:LnlgE'alS fm{%ecsld.r{alp J_tgn eth:losed

save eps . The process accor
Jtrh@ |¢aﬁem3r,ore i &lrsdmifa? tax MEEMS cmincats et f &n partlcular

ent Vi g ct.i,0 eqi Ose
caV| élﬁéqepsugbaoéenl\/g%s‘g%‘% hyﬁf?/%!acgben%o%n % pé; d to
Hhoy ¢dwesr3mg progEs t trefer G:Hd’]&:dJ&StELI’B;JkSIb‘SHIJHihES JJsomreﬂflded
t he coverln t.he coverin substr t
wpl?col%u%eeae Wh G eecretsgéhesa%u Ctjtcf{e(ﬁf unct |°gnna(l r egt?hoaﬁcs after
tﬂ’rmtba&fé aunmamm&bﬁamtﬁajm&l beentleoiaek timg he

r| subst rate, cavi.ti ich the funct.i onal
FHTA% . PN S St & S R T s
Sdstdrad Bssed nmddidintsd thee tvhee rprioeess  two faudderates.
subject matter of the invention is also the conponent

produci bl e by the process as a chip after the dicing
Tpediddiivn the i1y ey of e Priodutte AtsuBfait lleMeder of the

prior to djci gan a circuit arrange avi ng
Jcri‘fec‘bﬂorbalrsru SQrd'® PRI &F&fﬂ’e?nﬂ?b%% *ﬁqge brocess
dasd adil gl atft&!’xei’dheﬂrtﬂi&rﬁjltd il Morcontect ek donddi dne
nmeans of w re_ bondin The diced packaged component ,

RAREICT S VAT | QS R & a0 Ghtd calc it f o
g fathen M Wi n®l£W M1 uit carrier and the diced

component which is installed therein and electrically

connected to it by means of wire bonding.

The diced, packaged component, which is in particular an
electronic, optical, electro-optical, micro-electro-
mechanical or micro-opto-electro-mechanical component,
accordingly comprises according to the invention:

a base substrate having a functional side, on which a
functional region of the component is arranged, and a back
surface on the opposite side from the functional side,

a covering substrate, which is permanently joined to
the base substrate on the functional side of the latter,
the covering substrate extending over the functional
region, and the join between the base substrate and the
covering substrate, or the joining layer, surrounding the
functional region in such a manner that a hermetically or
quasi-hermetically sealed housing is formed around the

functional region, and
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mechani cal or mcro -opto e-lectro ne-chanica
conponent, accordingly conprises according to the

wOonvesssam: a base substrate having a functi onaCTAiP2®#/012917

on which a functional regiad of the conponent is
arranged, and a back surface on the opposite side from
the functional side, a covering substrate, which is

per aa{ sglfgjcé.ﬂeérpedpéasﬁa %Hsaéleatc@ LA ch are

function atter e covering s strate
@m@mmm@onmtmm oinla¢ f@mwn@ndretqneoq olm

}gﬂ aﬁgyec}ﬁgaf psubst rat e the covering substrate,

e ] ol ni yer surroun ing the functional
region in such a manner that a hermetically or

ﬁyjﬁi}h ona]{refr Iet;fi{;‘(lblnkyasS d%:on %r!ﬁeég%%e%ﬁr%y@%é&on of

s staratast vhichace s, &mﬁamt&ém&xﬂmmtmbéssé&ethrough

f.unct naI r n in particular throuhtheh sin
Ckhe e & ba%rePBSU%Sstar‘%?e con'pr |qoses U% Fohinected

f:e@n omun‘ldmetm@rﬁcm:slrsqjrém\,eﬁrormotﬂteaddae}cosmnEMMDmf the

R AR R PR D Rt SHE S ng and O
f r omttee deaok subdtace:ofbd ey hiisel G sintad ea Godhrsgion

P O RSy b g SR CormeRtd brr PEAf it e bty Eerally
é@@ﬂ otheextaneh ghd Bt sl by &V@rf&ﬂﬁlﬁqﬂ’tﬁﬂ@l’tﬁf tlegildusing,

formn art of the housin and t ction
‘?% i s %}gffﬁgcﬁﬂa%r%?%f”b?f %‘crg%%ter $ gtharith

£ et € AL CE b1 EECOSTSct idh p@édé%ﬁsﬁ)’ adj i igilar
t he Iatter and the conponent, in particular the base

AL L gt £ f@nt t hi cknesses in the body
reg'%méﬂﬁbﬂﬂﬁhent, in particular the base substrate,

having different thicknesses in the body region and the
connection regions, or the base substrate being thinned to
a greater extent in the body region or the connection
regions, in particular, if appropriate, being removed

altogether.

Furthermore, after dicing, the component has narrow sides
at which it i1s separated out of the wafer assembly, and in
this respect the connection regions extend at least from

the contact-connection recesses to the narrow sides.
Otherwise, reference is also made to the process features.

In the text which follows, the invention is explained in
more detail on the basis of exemplary embodiments and with
reference to the drawings, in which identical and similar
elements are in some cases provided with identical
reference symbols and the features of the various exemplary

embodiments can be combined with one another.
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connection regions, or the base substrate being
thinned to a greater extent in the body region or the

woaos@ssiton regions, in particular, if approprPargp2004/012917

bei ng renoved al together . Furthernore, after dicing,
t he conponent has narrow sides at which it is
separated out of the wafer assenbly, and in this
respect the connection regions extend at |east from
t he contact -connection recesses to the narrow sides .
O herwi se, reference is also nade to the process
g A HTES o b sy text b gh fald ows, the invention is
' basi s of exenplary
enbodi ments and with reference to the drawings, in
%e%;]ﬁ and simlar elenments are in sone cases
prOV|de identical reference synbols and the
features of the vari ous exerrpl ary enbodi nents can be
¢§q?JJPGQf¥gQ41 OQEL Br%%? :?%ﬁgéﬁglﬁnkhﬁnnﬁ an
ures eflg owWs™ a "di agra
Cross sextaanpt rﬁmxgramrerﬂxmenmnif rapfn @re emm;_cmrrmﬂ of

t he conponent ,accardi t.0 th invention. at waf
[ evel , | Fig-o S HHE0E o i et E & JES CoctT o

Biy ough stkftms:mpbmagnta:ﬁnaﬂﬂd:lcg:os]s afderiah Ctlh‘lg)lﬁg’l'd the
Wi re bondin WS ranmatic cro ,
ettt oo St eiR e A QAL P ne e
conponerliora;tmog,dl ng to the invention with a sol der
k?al I 4 sho%tts a di agrammti c cross, section

Ol?gh B @ rPt 2 FrOME FUrTIRSS iffddi et U Ehen
conmponerdx Aot df g tan tdidddivenit ¥ athavad@ipdreme |

according to the invention with a solder ball,

Fig. 4 shows a diagrammatic cross section through an
excerpt from a further embodiment of the component
according to the invention at wafer level,

Fig. 5 shows a diagrammatic cross section through an
excerpt of a further embodiment of the component
according to the invention with a contact element
provided with a metal layer, and

Fig. 6 shows a diagrammatic plan view of an embodiment of
the component according to the invention at wafer

level.

Detailed description of the invention

Fig. 1 shows a base substrate 100 after processing, i.e.
provided with functional regions 110, in this example
integrated circuits 110. In this example, the base
substrate is represented by a silicon semiconductor wafer
100.
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Fig. 5 shows a diagrammatic cross section through an
excerpt of a further enbodi nent of the conponent
waeeErdsalg to the invention with a contact el eremtEP2004/012917
provided with a netal |ayert8 and Fig. 6 shows a
di agrammatic plan view of an enbodi nent of the
conponent according to the invention at wafer |evel.
Det ai | ed description of the invention Fig. 1 shows a
base substrate 100 after processing, i.e. provided
Ruirtth efroneate ,onial  bhegicams rﬁDCMQ$tdnniﬂ§aﬂﬁﬂn§ or SOI
i %t%rtast eq gl TGS, ]oﬁu%&: ﬂ%ﬁa@ PHRML d *&%déiaescetric
substrat’e 1's represen c% |con $eni‘conduct or
dwerfear] a}@0: HLPrCI,h@r rg;r én |t|’!net tf@mas:ef ef ONOSon oxide layer.

at.i-ons._.or. C|r | , the em.con f.er
T%%glﬁa§1§ja§§iéb Fite |naLL af%? fﬁ%cui%.c¥¥6 e 6%

sofl imesi viacimr dXidde | ayer. The |nterlayer 120 |nsulates
the circuits 110 fromthe silicon wafer 100.

Furthermore, on its functional side 101, the
Euﬁﬁharmhnﬁcﬂomwﬁuy fUﬂbﬂunhadomﬁaki]sukfaﬂﬁs sHmiconductor

t act ds 130, e functional Sld 1

o O D A BRAC: 1A SRS o I o B o in g
fiuherte@ha IThel doricac toedats db30 rase B} etia |ﬂsaiﬂ ythat the
connectegHﬁﬂot shown to the CIrCUI s 110. That

TEAHES b RIS TS ST Gppis 420 are
eSlei%xflrdz]{mltW&:l%néfwﬁ?wadndu dgdvh ) rej‘cegﬂm:l de:‘@.,SlﬁEha.lO.
ac surrace en a coverin supstragte .or, a
S vl &t ezcﬁ?macr?r}%%t%(mﬁeer A B gt gnis the
WS v fgrdl 0hon srRdagictalohdondert o ordferred to as

sem conductor wafer 100. It is particularly
the back surface 102

Then, a covering substrate or a covering wafer 200, in this
example a Borofloat-33 glass wafer 200, is adhesively
bonded onto the semiconductor wafer 100. It is particularly
advantageous to use Borofloat-33 glass, since the
coefficient of thermal expansion is matched to that of the

semiconductor wafer 100.

The two wafers 100 and 200 are joined by means of a layer
of adhesive 210, e.g. an epoxy or acrylate adhesive. This
results in the quasi-hermetic packaging of the circuits
110.

As an alternative to the layer of adhesive 210, it is also
possible to apply a layer of glass, in particular by
evaporation coating, so that the base substrate is suitable
for anodic or what is known as direct bonding. In this
case, therefore, the two wafers are anodically or directly
bonded.
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advant ageous to use Borofloat - 33 glass, since the
coefficient of thernmal expansion is matched to that of

wohaosgssaieconduct or wafer 100. The two waf ers 180TAR004/012917

200 are joined by neans of 1& | ayer of adhesive 210,

e.g. an epoxy or acrylate adhesive. This results in
the quasi -hernetic packaging of the circuits 110. A's

an alternative to the layer of adhesive 210, it is

al so possible to apply a |ayer of glass, in particular
Mt ey dppor ditdiovingbatnerptismt Hat & hiel hels e b dtheatsenis

: ; > . _ . ¢ .

FHGRRS MR G B Hingd e U she gnpive
veerfordi c dldy egramdi reeday yndydradeidzaff tarindieng alawmgo a

ernation, . inma.tirst t he i d ~waf
B iR o Ay Sarar ERE Eny e Courei 0y afer 200
ienmam e he nechainieshl s gphinditng dowhe e ssdntilgkness
This is possible since the covering wafer 200 inparts
the required stability to the assenbly. In a second
It ep fealdraivatged hito LW iorgntthe nmiingpon grimdinmg of grhiending
sem.conduct or fer 100, t em,conduct or f.er 100
T e R W ety e o e IR e 100
iconisatie rreahnectdth reeesses: Arhaont@ctthec anreediarat)

assages 301 ar.e produced over thg:contact

ds 130
20N THE Gt HeHe S Sohiide t§ Bh-3 €yl G Shhikgpsades

Jot erdd Ipradjid dwher aod adntaenneeds aB Pagshges 3k

re produced. This can be carried out, in a single step.
G R TR e e That & B SNk bI @ Fre ) @0t
#ad tegid e tobhite G@ldrl gh Migdy J®ansrofproduced. This can
| ithographic wet -etching process or a plasma etching

Jidggied out in a single 'step or in two separate steps.
It is preferable for this patterning to be carried out by
means of a lithographic wet-etching process or a plasma

etching process.

The contact-connection passages 301 will extend from the
back surface 102 transversely through the semiconductor

wafer 100 as far as directly to the contact pads 130.

The wafer is therefore divided into a multiplicity of body
regions 104 and connection regions 300, the connection
regions 300 being thinned to a greater extent than the body
regions 104. In other words, the wafer material 100 is
thinned to a thickness d; in the connection regions 300, d;
being less than d;. In this example, d; is not equal to

Zero.

In other words, after the uniform thinning of the semi-
conductor wafer 100, the wafer material is removed further
in the region of the contact-connection passages 301, until

the thickness d; has been reached.
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The contact -connection passages 301 will extend from
the back surface 102 transversely through the

weemispssadoct or wafer 100 as far as directly toPCHEP2004/012917

contact pads 130. The wafer2is therefore divided into

a multiplicity of body regions 104 and connecti on

regi ons 300, the connection regions 300 being thinned

to a greater extent than the body regions 104. In

ot her words, the wafer material 100 is thinned to a
Ruitdleressrd, n thee ssonimeotdurt aregiadieyr 300, deimdidsess sawing
t I i anpl ' t I r, 2
R bt L TR Ry et 1YY dnto
thengueter afaftdre MGywitrtye avad evl aret edtiialh ithe erafeed assembly
fuyt i.,n the reagiaq f t.he contact -connection
%ggsggggjfbfdﬁﬁwéﬁe%ﬁ§§t %%%ﬁess has been
reached. Furt hernore, the sem conductor wafer 100 al so

S .a.,sawi nhg.str.eet or Sawi ng trenc 02 whi gh
A Y R ol T s AR R e
mElcang ashicah didvhamafeard adsedunn el or?Megions 300 have been
ubsequent |y .di ced. ter t contact -cpnnectio .
IR s HRre S B St G BTG (ST 100 is
AHYRRL W itth e @0 300 diavien et )i nnadbr tdid back order to
surface of the sem conductor wafer 100.is coat W th
S et Vs NS 00 LAt 1% G on HEeh Ghe
fyngtcrsiddde s ensidd Vien0 el fiacesii .t et westedlger 120.
em conductor wafer 100 and the dielectric iq%srlaye
T .P&ﬁ%%ﬁ%a@tﬂyﬁfl%ﬂ%r%%GFQ%,eWPJ&arﬁpl Yt ©
dvaRIr af1 evaatd Py LAt it Paass . vathierPassiemtdom may
| ayer 400 may also be in nmultilayer form(not shown in

FHiFp PP Irdtlicrifore N pld Viqveh Itayiehd 400, in

HHHHHéEMdﬂeJftﬁﬁ1ﬁﬁﬁﬂﬂ¥éﬁﬂdﬁ1ké¥éﬂiﬂﬁbﬁﬂﬁﬁﬁbdﬁtﬂéﬁﬂér if an
al so i ncreases the _ ,
evaporation-coating glass is used, also increases the

hermetic sealing of the assembly.

The contact-connection passages 301 and the sawing streets
or sawing tracks 302 have inclined side walls 303 and 304

in order to ensure a continuous passivation layer 400.

At the same time or in a separate step, the dielectric
interlayer 120 which is present in this example and the
passivation layer 400 are removed in patterned form over
the contact pads 130 in order to uncover the latter for

contact-connection from the back surface 102.

Then, a contact redistribution element, more specifically a
contact redistribution layer 410 in the form of a
metallization, e.g. electro-plated Cu based on Ti/W/Cu
plating, is applied on the back surface, extending at least
from the contact surface 130 to a secondary contact surface

132 in the connection region 300. Accordingly, the contact
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hermetic sealing of the assenbly. The contact
-connection passages 301 and the sawi ng streets or

weawsngsdinacks 302 have inclined side walls 30BCama2@@412917

in order to ensure a contiraous passivation |ayer 400.
At the sane tinme or in a separate step, the dielectric
interlayer 120 which is present in this exanpl e and

%J&é@ﬁ%&’ 619&%;?&1”4149338;?{1 d$ 4 My pal &l nad

orm over e ICO act |n order to uncover the
¢Ca”trt€ert3f<m mntcamtBOQ;omma drt ffoms hhdasdcauddrcecontact

specﬁl 023% 3 1292% %C[‘Aﬁodﬂd}f 'stTl L?%o‘%%d%%u?hoen

Yaorem of 1Ga pmwdesalhmmecezrgiany emiriRGclpl ateth G baseidh the

T ti no, 's l.i.ed. o e
coo néé %Og%Ja i‘le%%t r’orﬁarfcﬁeﬂh?ontsge%&s%gr) ce&%&? surface
Jsiéi:omjaerxyrammcaclamdlalqe df¥xsatn wiheh cossmati o r’fdg@ on

Accordj% ry% r\i ct redf st r| bf]tl on I%%]gcon Ot or

onrirec&fl on reg| on
wm‘&r:@ iao f ormstkt;hze mx:,onﬂaa" ys ety s tsenet 13’12rfal¢e 132

ot he rds, the cantact strl 0 r

3 o el o R R At e e e Herom the
oonneicdnan fegiean BOO, and this secondary cont act
surface 132 is arranged laterally offset with respect
to the contact pads 130 on the back surface of the

wm&x@?f d@itﬁﬁctl%rdﬂan:d hi 32 vmaalf,ajtél}e seLosdlagy the
C act rface 132 vant ageou t her np

S R AR o el ot R b ol 1 Bl iz -
Add) s ther siecaneadd cantacdi st diase Paddrisr al so coated
on the back surface with a bonding | ayer 410, an

oxidation - resistant layer and/or a diffusion

’lﬂﬂfrf) &the Thefer tesafef assemiy 10%awd00 i Se Safed into

di ced into
ChlpS 10, along the sawing streets 302 or along a centre

line 600.

Fig. 2 illustrates a diced chip 10 with a functional region
110 which has been packaged in a hermetically sealed
manner. After dicing, the chips 10 are processed further by
means of wire bonding, for example to a circuit carrier

(not shown).

Referring now to Fig. 3, a chip 10 is provided with a
solder ball 501, which embodies an alternative contact-
connection means to the circuit carrier. The solder balls

501 can be applied before or after dicing.

Fig. 4 shows the component at wafer level; in this
embodiment, the semiconductor wafer 100, in the connection
region 300, has been thinned all the way to the silicon
oxide layer 120, i.e. down to a thickness of virtually

zero. Therefore, the semiconductor material of the wafer
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chips 10, along the sawing streets 302 or along a

centre line 600. Fig. 2 illustrates a diced chip 10
wonods/oasFioncti onal regi on 110 which has been packagem4/012917

in a hernmetically seal ed neaner. After dicing, the

chips 10 are processed further by neans of wire

bondi ng, for exanple to a circuit carrier (not shown)

: er i ow. 1.0, Fi s ' A it
100 e e Rl e b dhd b Ried Wedlon
3t ddte re foorne dthico pamedvs ttient Haysr G, dar riber . The
sal der, .bal I s 501 be appli ef.ore or_ after ...
Cd’lncnlencgt.l% gr.eg41L %S o%\%])srb the & c?r?plg%éjﬁt({la eCV\J?afteor thveﬁl;lllcr? n
d:hiide drehedt meatt., the sem conduct or wafer 100, in the
connection region 300, has been thinned all the way to

the silicon oxide |layer 120, i.e. down to a thickness

Tof tHird uaddmplzer ahebrefoafegr ehd e rse tconduetadrion passages

teri,al of the wafer1Q0 ha een | et el.y renpve
R SRS o0 OB S aihd SEEEs 302

hassitmtdred ayera 4@ tdim tdhaaamnnecticom reegicmd30Gecess
IS lLied direct to silicon oxide |ayer 12Q..In
it S an &V o A S TEC E e o
passages 301, the connection regions 300 and the

awi ng streets 302 fuse together tqQ a certaip extent, , .
T 1R DU P%ee HT S Bt AT DRt dicing
S G ! pyafgRst tEQ0.1iHes Wi re bondi ngs 500 whi ch

are to be applied after dicing are indicated by dotted
lines. Furthernore, a second passivation |ayer 402, in

MartH Cihde Medes I8 1 sSanR: it erd @ r ad he o igastticular
passi vati on | ayer 400, has been applied to the first
Hﬁé&%iﬁ&ﬂm(ﬁhq éy@Kang;erlal as the first passivation layer

400, has been applied to the first passivation layer 400.
The second passivation layer 402 extends at least over that
portion 412 of the contact redistribution layer 410 which
is connected to the contact surfaces 130, and in this
example extends over the sawing streets 302 in order also
to passivate the latter. In other words, a continuous
second passivation layer 402 is applied but remains clear
or is uncovered over the secondary contact surfaces. A

recess in the covering substrate 200 defines a cavity 201.

Fig. 5 shows a wafer assembly in which the thickness d; of
the base substrate 100 is greater in the connection region
than in the body region 104. For this purpose, the
semiconductor wafer 100 is first of all ground down
uniformly to a thickness d; and is then thinned further in
patterned form in the body region 104, so that the
thickness of the semiconductor wafer 100 is greater in the

connection region 300 than in the body region 104.
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The second passivation |ayer 402 extends at |east over

that portion 412 of the contact redistribution |ayer
wa2swsam i s connected to the contact surfaceBCt@92004/012917

and in this exanple extend3over the sawing streets

302 in order also to passivate the latter. In other

wor ds, a continuous second passivation |ayer 402 is

Q%!'%gag%ttre%%!n%ugk%%r %& d%s%n%%%ﬁredr%%%&ekg% is made

Secondary contact surfaces: R ecess Tn'the covering
teulddor.atle 200 defines a cavity 201. Fig. 5 shows a

waf er assenbly in which the thickness of the base
substrate 100 is greater in the connection region than

A bl nigo dya yreegioan gtl4l 1Bgrent HiZ9) p@r pePdiechéo the
sen1c nduct or_.waf L0 f|r I .gro

S e s e e R e L
dmtmammﬁmdmﬂHMﬂwthmdmmpﬂemmﬂdﬂMpwna¢mﬁwmas

t hi.ckness t he sem cqnduct or mafe 1 [ eater |
3 6%3§%Ei CEGO? Fhat 9K 1a&%&y%9§éi§%e sdlder
dﬂﬂtaﬂﬁISOQegaLd:¢ﬁ)d§p&d@ﬂﬂkﬁﬁ! Aridesdsestosps,ed by
ref rence |s made to Fig. 1 . A bonding layer or gold

53 %pplied to the connection region 300,
mhlch represents the thickest part of the wafer

asse , and_t hen sol der a i ed

e B [ Aror e o G ot 13, 200e s r with the
d?ﬂﬂdﬁHFﬁﬁﬂhddtldﬁ payyayyszﬂai Ivdﬁ%yugefnﬁ@mffum{

el ectrap atln . waf er a

SR A Gdh e %QQ§0nEg%ﬁ’ Egﬁﬁbéﬁioﬁ ] %rated

301. Various forns of connection sections 300a 300b
300c are also illustrated. The connection regi ons 300a
TG IRORNESHIT CGHERS o U HFmadu & RHoch CofEds-on strip

Jonghiudn aldoe Al oNG 18 AWM f I8RERY the sawing trench
302a over the entire chip 10. Furthermore, the connection
strip 304a extends transversely with respect to its

longitudinal axis, from the centre line 600 of the sawing
trench to over the contact-connection passages 301, which

are only partially covered.

The connection regions 300b are likewise combined to form a
connection strip 304b which, however, extends, transversely
with respect to its longitudinal axis, completely over the

contact-connection passages 301.

Alternatively, a third variant of connection regions 300c
is also provided, these connection regions in each case
extending separately from one another around the contact-
connection passages 301, with each contact-connection
passage 301 being assigned a dedicated connection region
300c. In any case, a thinned region is provided around the

contact-connection passages 301.



302a over the entire chip 10. Furthernore, the

connection strip 304a extends transversely with
woesp@ss3tbo its | ongitudinal axis, fromthe ceRrCTEPRIORO12917

600 of the sawing trench t@4over the contact

-connection passages 301, which are only partially

covered. The connection regions 300b are |ikew se

conmbined to forma connection strip 304b which,

however, extends, transversely with respect to its

Tongitudieatlendt sto conplmtsion mlerltdk pontlaetart that the

- GO ' 3 t ihvel '

FEREER A SRRSER Wy SR E S i

¢ el epraTettifoat rigdye onsventieachi case esgendieiged to these

separ ately from.one another .around the contact. -

SR SRR 1T e o B A o

WS agiet I3t bk peyr akrsg gfvesh atldedd agtee b L arinecinwoantion.

region 300c. In any case, a thinned region is provided

around the contact -connection passages 301.1t will be

clear to the person skilled in the art that the

enbodi nents descri bed above are to be understood as

exanpl es and that the invention is not restricted to

these particul ar exanples, but rather can be varied in

numer ous ways w thout departing fromthe scope of the

i nvention.Patent clainms : 1 . Process for packagi ng

conmponents, in which a base substrate, on its

functional side, has a multiplicity of functiona

regi ons spaced apart fromone another and is

per manent |y connected, by nmeans of the functiona

side, to a covering substrate at wafer level, in such

a manner that the functional regions are in each case

packaged, in which contact surfaces on the base

substrate are
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uncovered from a back surface of the base substrate,
whi ch back surface is on the opposite side fromthe

wouoistossmal si de, by the production of contact PCT/EP2004/012917

-connection recesses in thesbase substrate, in which
t he base substrate is divided into body regions and
connection regions, the body regions in each case

%ﬁiﬁﬁgi%%§! the functional regions and form ng part

es for the functional regions, and the
connection regions being offset with respect to the

cont - Q§£{i : £Qnhponent bei ng

]t'hi nﬁ%fc?cfér?étqhe %b]{a?gi gcsoénlﬁ%}ﬁee .co'nnecti on regions

unt i lin twhiash di ffesreerultsti aldives sus dits thmdodynalegiighs, has
an 0 t egi.o d ' e r

aasngéfn%e%lcjf or d5 fa)\trk ‘1(%(%&3 arlo%!%gals%h su s%%@ea%%@ from one

aovere nearsdibist e Endrserdi oe ccommerctdd poalmemgns of the
redefin cutti lines_between .the f.unction :

PLEGHTE Mook @ IR T W 2 et dever in

dieh chinenrage Eratanged fimat oonalui tegiasns esranich tdech case

cqggact surfaces or contact redistribution elenents

B¢t irect ed to contact el ements of the circuit

carriief vyidrearsntofctiM e fored ngh dihd hes dackulsir feace are

of the base substrate.3 ._Process ,according to Caim_, .

BIoOYRF S D BICE L THE T o Rorki Ty TRpr 3y which

weed i $\gr B c€ oresd | e VeSs 110 tdiede oft @t tiselr faoesi @tal

redistripution el enents. 4. Prpcess

Hotor drha 1o GHEGIETHb B douth T ci iR LEon Tecesses in
oharecd €rswesk t4cd hat contact redistribution el ements,
which; extend, A'he §ate TP ENG SUL A, I 358 i dye
regions and connection regions, the body regions in each
case extending over the functional regions and forming part
of the packages for the functional regions, and the
connection regions being offset with respect to the
contact-connection recesses,

the component being thinned in the body regions or the
connection regions until it has different thicknesses in
the body regions and the connection regions, and

in which the wafer assembly formed at least from base
substrate and covering substrate is diced into chips along

predefined cutting lines between the functional regions.

2. Process according to Claim 1,

in which the chips are arranged on a circuit carrier
and the contact surfaces or contact redistribution elements
are connected to contact elements of the circuit carrier by
means of wire bonding on the back surface of the base

substrate.
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connection regions and can be contact -connected on
the back surface in the connection regions, are

wappisissBibo t he back surface of the contact supPCa®Ees004512917

Process according to one 2f the preceding clains,
characterized in that the covering substrate is
thinned after the base substrate has been joined to

he veri S .at ~1Pr s according to one of
:{'he ;P?ré)ccee | ngact:ﬁboz‘llc{r%&gec C’arcal(:atlgdr:ie‘zz'ed in that the

dromtaadte siwddacies tdra urisoweirnesd dondisgnssofp pageryrddling of
et chi of t.he base ,substrate .fr fage
C?orfs}eocggsogl dccord ?Cnog i_tshoe ocnoen%o C{ hsgmpéragjgeesg ?oﬁ% té#%i ns, adk
oddirssot g tziegh igldrfsattsa. passi vation | ayer is applied

in patterned formto the back surface of the base
substrate, with the contact surfaces remaining
substrantdeald \aagwaidarged,o ame qasdey atiearedimerclisims,

lied to the back surface of the base substrate and
qarge%@%etcgrﬁg H s‘iﬁ:rﬁcaacmﬁh%%rs ttrr‘i]i?m—tjhoen ceoiﬁll Héecrfacs ’
wurdracesc e amncoededs rdin Rrtoe esen taacorgimtp des one die

the preceding clains, characterized in that, after the
Tt tcl%rhrjfegq,%%n%a'i‘fbd b‘éaéhq?ﬁc%%trae%t,_q(ﬂb@e%ﬁeeé B erley Pack
Mithce et alhd ay®inarc tde haglosdy face dpplied to the back
el ectroplating or electrol ess neans. 9. Process

@F R PP AT he’ Hr ng cl ai ns,
characterized in that the base substrate used is a
sem conductor substrate with functional regi ons which

TonprREREa S &R rQite b ths ERSE rdHg S o

aner it dhe; o eceding: Clid NBov Bl @Cd 188 d Zede  ni & hert 1 dded
base substrate used is a seni conductor substrate ,
Hav ho opthass , ST TR Ledtdafiee tpined to the covering

substrate.

6. Process according to one of the preceding claims,
characterized in that the contact surfaces are uncovered by
means of patterned etching of the base substrate from the

back surface.

7. Process according to one of the preceding claims,
characterized in that a passivation layer is applied in
patterned form to the back surface of the base substrate,
with the contact surfaces remaining substantially
uncovered, or a passivation layer is applied to the back
surface of the base substrate and is then patterned in such

a manner that the contact surfaces are uncovered.

8. Process according to one of the preceding claims,
characterized in that, after the contact surfaces have been
uncovered, they are covered with a metal layer on the back

surface by electroplating or electroless means.
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el ectronic functional elenents or a conbination
thereof. 11. Process according to one of the preceding

wolaisress3iehar acteri zed in that the base substr RCE/EP3004/012917

etched on the back surface 23l ong the predefined
cutting lines in order to define saw ng streets. 12.
Process according to one of the preceding clains,
characterized in that the connection regions directly
adj oin the contact -connection recesses in the |atera
YireRigresdRcqodtEss becoraiof the greeafdime claims,
Heeedlng £ a1 1y, ghar gl ald 2ed i Lhale s, gont ag!
-connection recesses, e connection regions and the
s egndi cleet ssep et paoeuceth | furcsionp e se@pond4which
ces ccor dj 0.0 t he preceding cl ai s,
%E]rgﬁzlglc eeﬁlgg%l%n ?%a(fl?ﬁllef)‘{%i nni ng of the base
substrate in the connection regions is carried out

fore the contact . surfaces hav een_ joined to th
Wit dore Sradene St S FLTUAE T S ad et dfne.
ot dea dioscl ngd 1h. tiRsbcelss sroordingt tatonesof thea

£recedi$ c:Iairrvc:]?1 chaﬁacﬁerized i@.th t the base L cal
UBEEP AL ECT T t R RREET URi POV Y TREEC3 1+ JEH S eprarypEcal or
d e esh 8¢ | findut dhel ¢ hdheniconmecd | odmis 2ga oien othéheof.
body regions in a second step which follows the first
step. 16. Process according to one of the preceding

Tl ai ot agd @std ety | ¥o tdiad ,of Nthdepsecanthst €paimdp
base substrate, is etched in patterned formin_ the

CHTRCE bR $RatBnEiaF the PHAGrRte 19, CRrBEdsRn the

BeeRr i ngat® NEenOf thbepps@sethdy chetBg lines in order to
characterized in that connection strips which run
(ﬁ%§%@¢e§aw1ng streets.

12. Process according to one of the preceding claims,
characterized in that the connection regions directly
adjoin the contact-connection recesses in the lateral

direction.

13. Process according to one of the preceding claims,
characterized in that the contact-connection recesses, the
connection regions and the sawing streets are produced in a

single step.

14. Process according to one of the preceding claims,
characterized in that the thinning of the base substrate in
the connection regions is carried out before the contact
surfaces have been joined to the contact elements of the

circuit carrier by means of wire bonding.

15. Process according to one of the preceding claims,
characterized in that the base substrate is thinned

uniformly in a first step and is thinned still further in
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to the predefined cutting |ines are produced, the base
substrate being thinned to a greater extent in the

woaos@ssiton strips than in the body regions, ardTaP2004/012917

plurality of contact -conne8tion recesses adjoining
the sane connection strip. 18. Process according to
one of the preceding clains, characterized in that

t%%”rbeoﬁﬂeoé‘t{&{?i]?ﬁim . e&ﬁeerl?oc&eiegflz%% Irﬁg‘dé N&cond step

contact -connec n recesses to cutting
Whings okl produredfid® PRrewess according to one of
the preceding clains, characterized in that, before
the base substrate is joined to the covering
ISubstraias s domelidigid dyerories applliedtacddindpasieins,
ubstrate, or .the coverin ubstrate 0. Proce
HERGG T e T e D T af e O Fase
sahstacd e | vedetchddatn deeftorenddef doas el rs utdsd ratrenestion

[oi.ned to thﬁ: ckgv($ri ng substrate, the covering
STt i §priev iTH Y ecesses over the

functional regions, so that after the base substrate

S SRS LT Lo LD S0verl 18, DSBS £8Y 1 e,

dror sk et yeenid h@ammﬁmmlsseﬁipﬂmgﬁm f@i parallel
ackadl n onponents, | n partlcu ar accor ingto ne
e BT Crog o TR e DS Ctt TR o
duliss f tEEd 1198Bhg StiEand@st @ Andtdptecidytoit f umctneonal
regi ons, spaced, apart fromone another and is ,
GEMRGeHT yS ot R dihay Hedme FOTher $UHRF ordhd ¢ delurality

310 EorBOVEF 1 BEnsebst st £ A s v e4d| &MBIng | ThSUSdma
manner that the functional regions are each packaged,

GARNRGlekPR oPERER - surfaces on the base substrate are

18. Process according to one of the preceding claims,
characterized in that connection regions which extend at
least from the contact-connection recesses to the

predefined cutting lines are produced.

19. Process according to one of the preceding claims,
characterized in that, before the base substrate is joined
to the covering substrate, a bonding layer is applied to

the base substrate or the covering substrate.

20. Process according to one of the preceding claims,
characterized in that, before the base substrate is joined
to the covering substrate, the covering substrate is
provided with recesses over the functional regions, so that
after the base substrate has been joined to the covering
substrate, cavities, in which the functional regions are

enclosed, are formed between the two substrates.
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uncovered from a back surface of the base substrate,
whi ch back surface is on the opposite side fromthe

wouoistossmal si de, by the production of contact PCT/EP2004/012917

-connection recesses in thedbase substrate, in which
the wafer assenbly forned at |east from base substrate
and covering substrate is diced into packaged chi ps

on i j i n i I
21 ON%G RIS PEE BHCKA GG | JoRpORLIEEN 1R, poe
¢eerdingarei encanll the povactadinguelates, are - connect ed

to co . el e 0 L L cuj rj n
L e
subst tapbiclly Packageticonaboneationprspaced| @pant from one

| cul b c ' tp,o e
BRSUALY! 8 L SgPEAEEE: 5O FADR, LRG0l Loine
fudcntonahasidedetooa ebvehingf snbstoabé aegiabenfléehel, in

sooponept ke, arhanded. Andog back sucfage ob.the,
opposite side from the Tunctronal side, a covering
sabisdgad e, which is permanently joined to the base

substrate on the functional side of.the |latter., the
coverimatabiat fepl Ol PR3t O Ofnd Whar 8 S Bhar HEe are
uregbosred@nflrdheaj baok sstir dandi o the baset sobstraegj owvhich
i n such manner that a housj is.forned aroupd the

SR S e E ebp ot oot feupPde ok RS aF it ffonar
comgechedehe phedfigbtonh ovtl corPaOD-cdHhRebBSEn recesses in

ﬁgbstrate in the region of the contact surfaces,
P ST N RORTAEE” - connection recesses, through which

the comtwieicisuthacester ea Oty beoeoed agt r&€onneEt &l base
substrate and covering substrate is diced into packaged
chips along predefined cutting lines between the functional
regions, and

in which the chips are arranged on a circuit carrier
and the contact surfaces are connected to contact elements
of the circuit carrier by means of wire bonding on the back

surface of the base substrate.

22. Packaged component, producible in particular by a
process according to one of the preceding claims,
comprising:

a base substrate having a functional side, on which a
functional region of the component is arranged, and a back
surface on the opposite side from the functional side,

a covering substrate, which is permanently joined to
the base substrate on the functional side of the latter,
the covering substrate extending over the functional
region, and the join surrounding the functional region in
such a manner that a housing is formed around the

functional region, and
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fromoutside the housing and fromthe back surface of
the base substrate, the base substrate having a body

woegismisand connection regi ons, the body regi ORCT/EP2004/012917

ext endi ng over the functiors@l region and form ng part
of the housing, the connection regions and the contact
-connection recesses being offset, and in which the

C°”p°ﬁ89£a995s9kEé@é§”%h£€hcgg§58§§né8té@etQOQMerEgheelonal

and the connection regions . onent accordi ng
tegbaim 22, characterized in that the base substrate

'S a sl gon “&EB%tgHPétrﬁhetﬁQd §8§8%U85t£95ako£€gkﬁn
conprises i ntegra crfcurts . ; mponent
secbadeng tompnesmhgthenpaetedongectabns;ecesses, through

ghecAcLeri 2ed L.t DatcLhe fungt Lanal . ggi 00, COMPLLSERC cted
optical, nicro -nechanrcal or "electroni'c conponents or
ﬂrcmnbhnaﬂdenthheheuéln@5andbﬁpomehheabaokdsngfaoeoné the

of the prece |ng claims, characterized in that the
%%ﬁ%oﬁ%ﬁ? ha5®harrow sides at which it is separ at ed

out ofhéhhamafenbaﬁseﬂblyavand theodpnnegibonandgtonsection

extend at t fromthe c act - conne ﬁIOE recesse
PR RBs A PewPerietusan EONBRNLAE S000r GhRq rRCERanas
f@@ipneaﬂdlmgrmhagnparchafacherhzedlhg,thhé aonnectlon
luralit 8 onnec i ons, are conblnedbto g& -
Paihane! SndstRRnCe kgl Hor e R fher EaRaaRE e tno b B,
ag@nnecti on recesses ad10|n t he same connection strip.

27. Cpnpo accordin 0 e precedin
claun%gp%ﬁéF ctBfi eGP HePEagth@ligﬁfgeF EBF? pEESgFelin

€RanBededrtgion and the connection regions.

23. Component according to Claim 22,
characterized in that the base substrate is a semiconductor
substrate and the functional region comprises integrated

circuits.

24. Component according to one of the preceding claims,
characterized in that the functional region comprises
optical, micro-mechanical or electronic components or a

combination thereof.

25. Component according to one of the preceding claims,
characterized in that the component has narrow sides at
which it 1s separated out of the wafer assembly, and the
connection regions extend at least from the contact-

connection recesses to the narrow sides.

26. Component according to one of the preceding claims,
characterized in that a plurality of connection regions are

combined to form a connection strip, and a plurality of
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contact redistribution elenments which extend at | east
fromthe contact surfaces to the connection regions

wanadspassibe cont act -connected in the connecti BAT/EP2004/012917

regions . 28. Conponent acdarding to one of the
precedi ng clains, characterized in that the base
substrate and the covering substrate are joi ned by

8§§P§c9fc8n988?i89 ké%SESeEnaﬁﬁéihcytérsgmgaxgﬁngétion
esive or a layer of evaporation - coating glass.
f@rionponent according to one of the preceding

clains, characterized in that the covering substrate
has a recess over the functional region, so that a
Zhvit@ompbmamn abcchdihe tunchéooﬁltheg@oacéding claims,

ncl osed 3 a LN 0
FHe BT ECahr ey Charha® CR&r Schereredtrfovhar wae PERgpSted to
cmmigmﬁsryatsbnlbaybonlslemphtsdwhbchhexbana gtirfaget from
g sub trate % ng Pt according to.one b
t%%n edPhge i bR, “BRaF3EParF 224 Fﬁg%ﬂﬁg fig can be
comt act-sonhacesdaier phevcdﬁdemtthnaragtathc covering
applied by electroplating or electrol ess neans. 32.
Conponent according to one of the preceding clains,

Z%aFGQéﬁp%%@ﬂti@%&Bﬁﬂlﬁ@nﬂGCbhénoﬂgtﬁé pﬁéceding claims,
el ectrjca onducti ve connected to the contact ,
AT aebs e R bR b EnE RO FhEE F e bl SRenhe b pgering
SONReeEitONavkr ¢5ihelinpycannast 6d a Pohliengonkhget, in
surfaces by neans of wre bondi ng. 33, Conponent
Q&%%ﬁﬂ?%@rtﬁ 6ﬁ¥eﬁf°fh@dﬁ?§&¥8|ﬂg élé?ﬁ%r of evaporation-
ebar pegeglzed.in that the connection wires are wel ded

to the contact surfaces or the contact redistribution

el ements without the use of solder. 3 . Conposite

2 eNetbmSORPhE ShB8o2d Myt £8! bget¥£0the preceding claims,
characterized in that the covering substrate has a recess
over the functional region, so that a cavity, within which

the functional region is enclosed, is formed.

30. Component according to one of the preceding claims,
characterized in that at least one passivation layer is

applied to the back surface of the base substrate.

31. Component according to one of the preceding claims,
characterized in that the contact surfaces are provided
with a metallic covering applied by electroplating or

electroless means.

32. Component according to one of the preceding claims,
characterized in that connection wires are electrically
conductively connected to the contact surfaces or the
contact redistribution elements, the connection wires being

connected.to the contact surfaces by means of wire bonding.



conmponents according to one of the preceding clains at
wafer level . 3 . Crcuit arrangenent having a circuit

woaoosiossziand a conponent according to one of tReET/EP2004/012917
precedi ng cl ai ns i ncorporat3d therein.

33. Component according to one of the preceding claims,
characterized in that the connection wires are welded to
the contact surfaces or the contact redistribution elements

5 without the use of solder.

34. Composite element comprising a multiplicity of
components according to one of the preceding claims at
wafer level.
10
35. Circuit arrangement having a circuit carrier and a
component according to one of the preceding claims

incorporated therein.



