;o ve3e7Wh7TR6Tn; H +-, ~ z 1 2 AUG 2001r Description -1 Sel f-adhexing chip

* 5 The invention according to claimi1. 1. 0 15 20 25 30 35 rel aﬁés‘\UtGo?Mh
integrated circuit (chip) the precharacterizing clause of patent Chips are
usual Iy securely soldered on printed circuit boards yr attached on a

carrier in sonme, other way. For various reasons, however, (il |“ﬁd to
nmount the R&SHrHBRATEARE carrier reversibly, i.e. such that mm“mlNHﬂMl\ t ached
wi t hout being destroyed. Such technology is of advantage. for,gganplte,  for

carrying oyt.chi ahfd 2l so makes it nuch easier to exchange defective
chi ps. Che%ﬁ?‘%ga?ﬁtg?ﬁbﬁctl or@l ity of chips generally takes place by neans

of special testers. In a conventional chip test for packaged chips, such as
f or exgrpl @&ngl_%m%o,ﬁﬁ}@%atﬂﬁ ntSman Mudgratddckagepisr BRI ps
(BGA: Bal l id Array). the chips are._i I in t ckeisembi ch have
conpl i cat edcrEERAML alt oSy uetg%ﬁ?rgﬁgg%égqger?g?%ngrérecﬁgnfkféal .

conpensat i pg zsqmvanents to connect the chip contacts, usually forned as

sol dered contacts, to the test board. The mechani cal conplexity of test
sockets of this type is therefore relatively great and the téfe oft
connect i on ghdpeongpte casedl 1w edurseasspdeREdg PRt BRI HRF patt e spaci ngs
becom ﬁ? eyer. Sl leray sichefrERaRI ealrrGRit a6 istind odeeonway. noFerand nore
difficuft. iI'sapplies in particular tq npore yecent gger iAns+aE
unpackaged VEni®3s sEeRSLESor NeXERPF & thi r?;es(l%lg: ip Size E’ackage) .
The exchangg,jof &8&f edld eathies ebveulsibdly,p Iodul esch MR thast ufBRl now
been perfornmed by upsal der.i,n h ectl , a eaALRdoab

sol deri ng iRf adﬁgéap‘ﬁ t"fl%&{ kﬁggﬁbex%%%%l g&brocrgehsd?i Eaﬁot 0 ﬁy Cost |y
1 2 AUG 2~+4s 2ogndadivantegasunfay, examnlsy cARRot CHEr RHES Ry 98‘?% wel | .

In the as](cat%o%teéaacg@gedaggbpsm\g@g | ags (el REavEeBased Pesichgage, the
o}

exchanb ne” chips can al so be perforned with the aid of a socket which
is s sol derdffesttbve hehgRbri er. However, the contacts of chips of nore
recent generation are differently designed (as snmall balls), making this

o PSSk fug, e PRI PLRa 106y 0Pl £olerfipd Ngeliaisanly | Rusaid on to

place by means of special testers. In a conventional

20 chip test for packaged chips, such as for example TSOP
chips (TSOP: Thin Small Outline Package) or BGA chips
(BGA: Ball Grid Array), the chips are inserted into
test sockets which have complicated mechanical
constructions and must perform mechanical compensating

25 movements to connect the chip contacts, usually formed
as soldered contacts, to the test board. The
mechanical complexity of test sockets of this type is
therefore relatively great and the type of connection
is complicated. With increasing integration and

30 pattern spacings becoming ever smaller, such mechanical
contacting is becoming more and more difficult. This
applies in particular to more recent generations of
unpackaged chips, such as for example CSP chips (CSP:
Chip Size Package).

35
The exchange of defective chips of multichip modules

(MCM) has until now been performed by unsoldering the
defective part, and cleaning and soldering in a good
part. This known exchanging process is not only costly
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io"nmounting chips on printed circuit boards or other carriers with which

' the chip.can be attached on the carrier in such a way that itl ZaAbGbgg,
exchanged wi t hout bei ng damaged. This object is achieved by the features
specified in patent claim1. Further is refinenents of the invention are
the subject matter of subclainms. The bashc idea of the inventionis to
provide the chip and carrier with neans of attachnent which engage

rel easably in,aone another. In this case, the ns of attachnment of the
chip are arPARIEIE-ERTRUTNG. B Alsoeannol perautomaled ey Walfed. 20 chip. 1t goes
wi t hout saying that a package may be provided on the regions of the chip
outside the neans of attachnent. An electrical connection of the chip and
carrier is Ucthesase ofjpassaged chipsavit) legsdl-ead rgame RaseddPackageshitheni ch i s

put under ni ca SSi.V re e chip | tached to the
carrier, mng)?%gé éfetﬁfgﬁfpg (géc;h%ggbel éﬁ%e&/@@?t%a@hofe} %5%%%3’ ?’] B s
to be unger sélaefed ontolthe caeder! HeWever,dhe BBARICEIoBENIpS YPMOPé rédstits, such as
for exanple printed circuit boards, sockets, other chips etc., on which the
chi p can begereradinairg diffarasthedesignedfas smal balls), makind thissolgtionhe chi p and
al so those %S&Pﬁa carrier are preferably produced froma layer, in

particul ar a polyner |ayer, arranged on the chip or carrier. 1 2 AUG 2Qn4
3 _ The rel easabl e connection is preferably forned on the basis of the

| ock- and- key .pr.i ncj pl t hy itely lyinag, f attach t of th
e T WL TR W SR S S R
exerted, | Oﬁ'iﬁu'i‘lﬂn? %hﬁ%&%@ﬁﬁﬁl@érci%ﬁﬁ HoRASSEHSINE XaRrs Wie oRieh gﬁéﬁﬁ y In

pl ace on the ethe , Ih the reverse direction, a corresponding pull zs
exerted, thean e atchad onathesacder insush@away datiit om one anot her wi t hout

bei ng destroyed. Thj 0 erf 10 repeatedly. Preferably, at

| east the nﬁ%?}gecﬁxchg{@%@M@h?utﬁ&pﬁé{aﬁég r of the carrier are elastically
formed. 15 The chip according to the invention can consequently be inserted
into a corresponding test board to carry out _a chip test. After the

successf ul TBBablerids eRhieved bydbe fealsees sheaiies aealee G 3. Furtber t he
cort espondl e of 8% i ERAP AP LIKhiaRadis SClbKgipan 1 LU 20 be

exchanged. a pre red enbodimen t he inventi on,
t he opposi ng neans of attachnment of the chip and carrier are forned as a

hi b conpr 1 $he bRSIC BRARIEE ot & Corroukledhe cbRARH a0uies HIGSPBABS OFhose
of the carrLgh AR WhRRhEHageReRAsaBIy TRIONBGMIRES i this case, the means of
attachment of the chip are arranged directly on the "bare", i.e. unpackaged,

20  chip. It goes without saying that a package may be provided on the regions of
the chip outside the means of attachment. An electrical connection of the chip
and carrier is achieved by contact means, including a contact element which is
put under mechanical compressive stress when the chip is attached to the
carrier, whereby a reliable contact is achieved.

25
The term "carrier” is to be understood in this description as meaning any type of
means, such as for example printed circuit boards, sockets, other chips etc., on
which the chip can be detachably attached.

30  The means of attachment of the chip and also those of the carrier are preferably
produced from a layer, in particular a polymer layer, arranged on the chip or
carrier.



"According to one enbodi nent of the invention, certain portions,

* particul ar edges, of the chip itself nay al so serve as neans of'l }atAtuﬁcmfent
whi ch interact with correspondi ng neans of attachment of the carrier. The
means of attachment of the chip yr carrier may al so have, for exanple.

hook-1i ke el enents. 92AURZQU~ -4 Thesmeans of attachment preferably serve
excl usively for the mechani cal connectlon of the chip and carrier and are,

in parti CULI%’F tﬁgiegggg bl Gald ye SOIEHICE NG ref Aradairyli Aigrimeda wpethal

enbodi ment rnvention, the contact el.emgntg ar I getd

pref er abl y tpasits ude ofFhear dOSEyERE n@ﬁﬁ?ggglgt’t agﬁrgre?;éﬁb\sl\ﬁén Vi ewed

per pendi C“'lﬁiia/ Ir}néae:{er;lt i tax Haduhmeent ace ofthehe cbiPp 8AdcafRFELSTt he
contact ned oul d general | on han gt | s4@dee; Pet peengt he io
surface of @HEATHED &%d %’tﬁfﬁéggﬁe t’hgee&car% r?er lﬁﬁh(i %asserrbl ed ?naiate The
cont act gel egpatcedj e Roekdrapl yimr r anged aetdiegont et pSANSEREFvdntion is

explained in mpre detail below by eNphE OPhéhe basyslnsthb t he
acconpanyi n’@ g&’aﬁ?\ﬂn 9? o Wi \(‘:}'/If Tl gu é:ge a h sho a_nunbe

thod
steps in theependecduanc@ﬂom,safcmﬁﬁ? PRAEMY pPAr T ah eﬁé‘ﬁftegérrprtr'?ﬁ sing a
chip and ca rloermaﬁ) % £2 &dn shewssapavabed Ofrmmtrmcbstaemherthe
dhen

productlon a se ng chi rra rren C G
embodi ment whthpeti RRHRY ofe ré’t}P Qﬁ = thongb g%s in the

productypn Qfepgga_galgf attachrrent 23 u3| ng a rret al structure; ri 12
AUG 2t ~~ 5

Preferably, at least the means of attachment of the
chip or of the carrier are elastically formed.

15 The chip according to the invention can consequently be
inserted into a corresponding test board to carry out a
chip test. After the successful test, the chip can be
placed on the module board. After the corresponding
module test, chips specified as defective can in turn

20 be exchanged.

According to a preferred embodiment of the invention,
the opposing means of attachment of the chip and
carrier are formed as a snap fastener.

25 .
According to one embodiment, the means of attachment of
the chip comprise, for example, a number of extensions
and depressions. Those of the carrier comprise
corresponding mating pieces.

30
According to one embodiment of the invention, certain
portions, in particular edges, of the chip itself may
also serve as means of attachment, which interact with
corresponding means of attachment of the carrier.

35
The means of attachment of the chip or carrier may also
have, for example, hook-like elements.



10'15 20 figure 4 a, b shows nethod steps in the production i’f FU 00
' sel f-adhering chip arrangenent using a plastically deformbl e2f ul 3 figure
5 a-g shows various nethod steps in the production of a self-adhering Chip
arrangenment according to a third enbodi nent of the invention; figure 6 a-a
shows various nethod steps in the producgion of a self-adhering chip

arrangenment according to a fourth embodinent of the invention: and figures

i 7 a- h t h th d | f--adh
Chi b ar r angERB RSB AARI R Ereier Ay SROISHBIVE oriBeR@ATGA. Fi gure
1. a shows acGiHditibn cWIHéBhI ﬁ&@ér‘?%%h&%réﬂn%aﬂlém’éﬂ hbedieticafpd

essential ly conprises a substrate and an 1 nsulating layer 2," far exanple
of pol yi m degondugting. over the Iatter Arranged on the chip 1 or the 25
insulating layer 2 is a contact pad 4, which is in electrical contact with
the substrate 3. As shown in figure Ib, in a follow ng process step, a

| ayer 5,5 i nAB@srdirtyioed spedﬂ@l §MBbdingettiof the inveAtib®,the @oRthdt kreragntangenent
and structured in the represented. The ap I|cat|on and structurlng of

t he pol ymer elegijerars pr@t@@bbt tar@éruﬂ@rotiéwawpb%yqssﬂ thgimearuef alfachimentsubsequent
| i thography and application of a suitable printing technique. 35 Figure 1c
shows the application of a nunber of relatively etching-resistant structure
el ement s 18V\trterthewadlpetrpendhaularly51 rérda)tbrstdthetsmrhcelcﬁmmmlplc& carfier; the 1 2
AU G 2U04 - consi st exa ﬂg filled ynmer which has a | ower

sel ective e@‘é’htﬁﬁ mreanﬁst\ﬁa gener thb ngexsyRan eehﬁt@ngfeét%waet @etching is
repr esepj edg dﬁé gtihe dHib anrd S0Fagt 'tﬂégc%t@fur%% ét%eﬁ?dlédgg tQut both as a
dry process an as a wet process. The re structure e neans of
attachnment 6 produced after the etching conprises a nunber of extensions 7

pad 4 1< oppecehtach Siamen e pidelaHly ShrafloBiPhe babl8 M onsi <1 e, ror

exanpl e, of a conductive polyner which has been produced by neans of a
suitable printing technique. The contact element 9 is arranged or

desi gned i nTBadnventipays expleinad iprroeredriail detana by Wesefrxanide padhs b_ams
attach t Ei ed carrier 20 with correspondi ng
"negat WQ ﬁ%tgﬁs%ﬁ‘arﬁ Xﬁﬁﬁ‘sﬂmﬁ%ﬁﬁr '% carrier 20 essentially conprises

a printed circuit board 10 with an insulating |ayer 2 located on it . On

the carrier 20 there are neans of attachnent 16 which corresfpond to the
means of at igenbAth 6SReWe R Wnber af matnodisteps iniog Rraductian of 8§!ft hat t he

chip 1 and 25 carrier aﬁ ﬁ,?]qt q?efrﬁiwtyc&g ﬁﬁﬁé?g?tgﬁahﬂeca?ﬁ&t her. These

negative nmeans of attac e conprise sions ~ and
depre55|ons 8. Figure 1g shows the positioning and coining together of 30
t he chi e car Ler 20. The Qi ni t ogether of the ¢ and
carr1or b0 S Al nshowp aumbgre! BrlotikeSt R 8 bttt Staletny " he
neans of attachnment 6adﬁ§n @ﬁ@%rl’ahg@merﬁaééd]ﬂr dalseebnd Rribtlilment 6f on
shown in figure 1h. At |east one of the neans of 35 attachment 6, 16 is
el astically forned. AEhQ:@Neb%O%een in figure Ih, in the , assenbled state
of the chip 1 and carrier 20, the contact elenent is elastically deforned
and is, in particular, under

figure 3 a, b shows method steps in the production of means of attachment

25 using a metal structure;



'~ 2 AUG ~pp~, conpressive stress. contact is ensured. As a result, a good
electrical. figure 2a shows a first nmethod step in the proddcii@ﬁ.z.m%. of
anot'her enbodi nent of a self-adhexing chip. The chip 1 in turn conprises a
substrate 3 and an insulating layer 2 located on it . The chip 1 is also
provided with a polyner |ayer 5, on whisch a contact pad is arranged. In
this enbodi nent, the contact pad 9 10 is consequently |ocated on the
polymer layer 5. In a followi ng nmethod step; the polyner layer 5 is masked
by a nunmber_of structure el enen X |18, d EO1OHM06E, ai Sl ands
.or lines, SHFFE cOndt sP %elf‘%w‘lv’ n*‘%%%??c%?’%?g ggpfthllél (ra%f&%llyrrer . _These
pol yners have a hi gher ets#lfigadbhersnancehiRan2TFRRIBBPPIer UEAYEr . @S 1ying
under them The, relief bRbRrAapiter1id;etching is 20
represented in figure ZC%%%E%%élﬁﬂs'?g?égtb?achnent 6 are in turn fornmed here
as a row of extensions 7 and recesses 8. Figure 2d shows a. contact el enent
9, that: [Sff%ugéd§°9355t§h595 exeapl 6udf ametiosductsteppol yimer, thepplied
pad . 4°.

to the contac The pl agenment of the chipcl : printed
circuit board , 20 is repP8SERFEHCR n Pirgur @ 2e5?3&hgﬁ?ﬁ%%é%g‘ﬁi p _rl 0 and

printed circuit board 20 axeahgenedt togetderdindie chiop i s2predddd@nto the

printed circuit board 20 in Leegtd QR Of; e @rdrw. As shown, the
printed circuit board 20 ﬁg%%gggrgbg’s%?n H?glr?eans of attachment 16, which

engage Mi th .the nmeans of attachment 6 of tha 35 chip 1.. The assenbl ed

Flate Of 1 N81sBllhd 8 RNsRER! ccvakigust bRegHod0 [ stepprcsimt etten

this i 2 AUG 2004 g waPToSH&HED 5 r‘%?aﬁl e éﬁeg’cﬁ—rai Al c"ip)nt act Swith the

opposite contact pad 4 of atritengfeneired ciacedtdimard 20. Q8ti onkAURLh a

conductive adhesive may be i.n.pl it i | ymer as the
PRl o S, R R LA

contact elenent 9. 5 Figures production of a relief-like
structt® as neans of attachment, using a nmetal. masking. For this purpose,

firstly a may Jiiah@/e[rsilcs]_ PHiELRG t R Pyt Btepd conrespondi ngly
7.0 structureéd. e remaining netal structure el eﬁ_ts 11 lh ve a}g%gcatlvely
hi gh etching resistance, FFIW&S1AUt erPar Vi nd AR 7 ng process,

the structure shown in figureandeneart be ereatrddngl5 Amwt her posEibtiity for

produci ng correspondi ng f ”PA% shown in figures 4 a,
b. In this case, a speci F%%&?f)edér%eq%t% acg{]t ac rrngr?l‘tréi?% ?%r med only on one of

the mat2tig parts, the chip 1 or the printed circuit board 20. On the other
of the matigg Paihs.sHwd hg Qirigs h?ndﬁhi&erasasréaﬁ:@yédﬁﬂed pimasai cal |y
def or mabl e corfpound, such as fox exanp %r]:yanot %et cur%d sr{giglnp% rsa

corr espondi g MRS WaRe 286, l?csﬁﬁll;g:‘ﬁ dOTBF HEGS ot dhe BF iTe mmting
parts is pasgedl antdrheatiey dhyeke 2at ifog pasampby @iki palyimede; r ansfer
process, to.,be specific r jhg t LRal t h i [t Ctheui t
board 20. | r})’twgoeé\%%l E‘Rrgegra%n{'ed,ﬁ?ﬁggygﬁ eO?pstt}?% aggﬂgf rltﬁcgrcﬁl lis
pressed2fnt drusvdationg edayers ade i ehecpotdder Baef | WFCR hd Sr +it ed
circuit -board dhri¥h1 contact with the substrate 3.

As shown in figure 1lb, in a following process step, a
layer 5, in particular a polymer layer, 1s applied to
30 the arrangement and structured in the way represented.
The application and structuring of the polymer layer 5
takes place for example by spin coating with subsequent
lithography and application of a suitable printing
technique.
35
Figure 1lc shows the application of a number of

relatively etching-resistant structure elements 18 to
the polymer layer ©S. The structure elements 18



‘*Thé el ectrical contact is in this Case established by an el asticall

* deformed, conducting contact element 9 or else, for exanpl el hpUh 2004
conduct i ve adhesive. 35 A further possible way of producing a self-adhering
chip arrangenent is represented in figures 5 a-g. Figure 5a shows a chip

wi th contact pads 4, on which bunp-I|ike contact elenents 9 are arranged_
The cont act i 12 AUG 200 .~ g elenents 9 may be produced, fox exanple,
by neans ofcddeigie prifdr ngxeephei,ques. fidled upphemeret WodCRt &% wWhich is

shown in figure Sh dxil | 500 18 e L2 e nAl GheS MEMer 1 @ .ng
correspondiﬁfﬂ"%aﬁglg‘fz@gﬁkagg%ﬁbg are creat e§ on'i{ohgnf:hi p and on the
carrier 20. The auxiliary forns 12 may. far exanple, consist of a pol yner

and be prodyeed by qpaggcet dunene nds lbgregatde seeniguiégade 5o, in
a further ne 03 step, hook”shaped attachin ($I e ntf)oé’ﬂ 14 ed?.&pl ied to
the chi § 1 Bl &RGREHRI2ETIR CRFs }Eﬁsec,alflﬁ’ge e g‘g:ct gty 9t 6t act®ng
attaching ehesgass idd kb asewdb pasikysarr altpedrelisft sukuhtnsepedt to one
anot her, so that their hook-sh ort i 2 € el 4

anot her. AftR¢® ffE1%nB alakto'i'a‘%ﬁ@&égxisl i%l??/d‘%%?crin %ﬁ%ﬁt e c%itg@%gl@i and
carrier 24,cthpraseangemmbeshofh sxtemisinns o4 dnd GRRESRIMONH §his case,

the contact elenents 9 protrude outward beyond the attaching el enents 13.

Finally, as shown in figure 5e, the Chaiacg 1 is Eressged 25 gnto the carrier
20. | n'lhi sThas@PRHEHRIN 1850 (FRPFE eRePMPBEa e On P hie W at the

same tine fgpas4a i fssitnpi g £DgPresseon Then conessir @lieseaypl i ed to
the elastic_ contact .elengnts_ 9. 30 _Th sse e_.af j 4 and
carrier 20 PsCORGHPSH 1 %ﬁrgxglfnpgﬁh ?hflasécggésg??%gécgﬁﬂg\?g %lg:vhé been
el asti cal | yhdef obeed apdodneedndey coepnesstie at raasidtahIfer @FAndH\Fing a
good contacyf ] .an. 35mfhe ~dd K (10N 2% d¥ @y aching
el ements 13?e{‘[59§%‘g“%ﬁooke&‘£v% t %%%gdgno%&%?&égn% fgock]lst hgazrcx%{né 1 on the
carri erl®0. dgRAIRLCGadA! AP che¥RE that1dts BrRtIvessy PEXMTh i s

rel easabl e gRecage@Wm o ddt@chmerd AJ G 2flu~ - 10 elasticity of the
el ements 13, 14, so that the chip 1 is easily renoved fromthe carrier 20.

Figure Sg shows a three-dinensional view of a self5 adheri ng chip 2 and of
t he associ aFégucerritf 2Ghdd®e neans a$setiatddentcarIi®r t héOchiptRr are in

this case f ew'ggs@%n d NUQESat B8N t 38NiaRG QInaiEY S143, WH&h can

engage in simlar attaching efenents 14 of the carrier, z0. 10 The neans of
attachrght $8rTig£Tar &0r &SSSINIP LY atfP T Eho Dppiteedi REDH R chip.
A chip pref geaklby 1ompitkesnt Wasappesingel lager g Deaasedf oat tiachmedr , but

| e RS A a2 USRS s MRG0 e o e
| ongi t udi nakogiréepanid tte thepmeansn ¢hi sttasbmentieid ®ibokhE| lediForkions 21
point outwagpdy Theeel £64hk&alin such a way that the chip 1 and
25 carrier 20 can be releasably connected to one another.
These negative means of attachment 16 likewise comprise
extensions 7 and depressions 8.

Figure lg shows the positioning and joining together of
30 the chip 1 and the carrier 20. The joining together of

the chip 1 and carrier 20 is performed with slight

pressure being exerted, whereby the means of attachment

6, 16 engage in one another and leock in the position

shown in figure 1h. At least one of the means of
35 attachment 6, 16 is elastically formed.

As can be seen in figure 1lh, in the assembled state of
the c¢chip 1 and carrier 20, the contact element is
elastically deformed and is, in particular, under




20'contact elements 9 are located on the chip 1 within the cdn? iAVgsgpf the
‘contact elenents 13. in addition, :further attaching elenments 13 (of .which
only one is shown) are provided on thevend faces of the chip 1. 25 A
further enbodi nent of a self-adhering chip is represented in figures 6a to
6e. For  pr edupiresdive cetrespandi iy akt acdsupt el enegbsed ialécguieaba
firstly an g u>&i | i,ar.y .feq,gn&jsl% is created, with which the attaching el enents
7.3 shown © nflé‘&l}"r«;’\"sGb Fe ?bduced. 30 The "keys" 13 are produced, fox °
exanpl e, by neans of dispensing or a suitable printing technique. Figure 6¢c
shows the st of,1h r.angeg a _ t L L orns 12,
whi ch i p%%%&lzg 38hows {%dgggtgti %E?hm%fn%?%l %\pﬂﬁﬁ%iéj’é?’hi&%?if’écm ng
the att&chiofy erekBars ambodsnerSponkli Ay setEsadberisgaxehipovi d€HSin the
carrier 20 chfiiggure 5gh. Thenat tasph s @t engnt gub2 tand d €Cessgsal5agre in
this 9 2 AUG 7004 141: .cas a]re%r,an&g'ecg such :that _they lie precisely _
opposi t e o ATSHEE +AYERe pred@teLalB, Hthe cbRtabti® dnehts@dSHo not 5
ext end out waray ik nd tihea apb dghierg lalyerert,s o3 whickare tonated phthin the
extent of t,he at i el e t . [ he_t hi ¢ s .of the,contact
0 BBERh0EaT O BpdR, R et o o SR B e ohi

el enents 9, viewe endi cul'arTy~in datironto: > SUr

o is grelf er ishawnsrausnikinckopetaBennt hbelpodyreacdaysit the chip 1 and

carrier 20 in the assenbled state. This ensures a good el ectrical contact,
since the contact @I..e,rre_nt,' is defornmed when the chip and carrier_are joined
~ together. 18 FRgUFR*bRWERGA"HEOAs SR red tiat BOSYMERe ERYPT 1 Tandscarrier

- 20. In.t.hilsiacsa&eit h.ndye auaﬁhm%rfal@ﬁer%ﬁr&ﬁwtetra@t@ﬂiaﬁit@-cglts_r,es%ggi M.
recesses 1. , e carrier._an c e.chip 1L.n this pogsition., e
product i oneg(ﬁ?ng)lfeurltrheﬁf‘%ng85f“ne% '_b?iangﬁlf’&d ‘ C‘Pﬁpgcﬁsc%‘ﬁﬁ@%nt ed in
figurdsd 7aia rRxfUan Iz fofsfilleHowslvime pr oditd s@npolyaaraukiekkary form

1.2, for exammles f LA niPeGsldiG HTer. hcag{rp d, gy pantiallyscovers
t he cont act g?leas 4, 25”%?_1 a_ef l}rtﬁtﬁge}{ré/nettho s'?:g%. 5‘58*1 hOVrVIF’: iltﬁa%;lgur‘se_ 7b,
hook~l i ke &¥EEGhURGSH dfts 15 are created between two oppositely Iying
auxiliary forns 12. The production of the hook structures takes place. for

le, b .80 -0f _di in d. a,sui | chni :
gt 7c SRBac EALSE: Y ErBFCLRE CartTLRing ATRRT| T cRRAILT Bho

auxi |l ity tepmesedtied wen diichingy. 285 | nThegweakl, ofhes i ¢hrhedtas sbeen

posi ti onedjayery 4 hey£Ar rdBlmed N [ ayi.ng: its.Jquer outer edges.

- pr ot ect or SI .emelnt sg’ég \;\‘7‘“0?2 e%nﬁte%g (%n% %a\r?&%gnacgg F%(%gggs:'@pﬁg? Fﬁg chip to
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35  c¢chip 1.. ' | *

The assembled 's-tat"e of the chip 1 and pri;ited-'cj.rcuit
board 20 is represented in figure 2f. 1In this case,
the contact element 9 is pressed together and, in this
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“ means (6, 13, 16) for attaching the chip (1 ) on a carrier ans
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have a relatively high etching resistance, so that,
after carrying out an etching process, the structure
shown in figure 3b can be created.

15 Another possibility for producing corresponding means
of attachment 6, 16 is shown in figures 4 a, b. In
this case, a specific means of attachment is formed
only on one of the mating parts, the chip 1 or the
printed circuit board 20. On the other of the mating

20 parts, on the other hand, there is provided a
plastically deformable compound, such as fox example a
not yet cured polymer or a corresponding adhesive. The
structure already formed on one of the mating parts is
passed onto the other of the mating parts by a kind of

25 transfer process, to be specific by pressing the chip 1
onto the printed circuit board 20. In the example
repraesented, the relief surface of the chip 1 1is
pressed into the uncured surface of the polymer layer
17 of the printed circuit board 10.

30
The electrical contact is in this case established by
an elastically deformed, conducting contact element 9
or else, for example, by a conductive adhesive.

35 A further possible way of producing a self-adhering
chip arrangement 1is represented in figures 5 a-g.
Figure 5a shows a chip with contact pads 4, on which
bump—-like contact elements 8 are arranged. The contact
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one another.

After the removal of the auxiliary form 12 on the chip
20 1 and carrier 20, the arrangement shown in figure 5d is

obtained. In this case, the contact elements 9

protrude outward beyond the attaching elements 13.

Finally, as shown in figure 5e, the chip 1 is pressed
25 onto the carrier 20. In this case, the part 13 of the
fastener located on the chip 1 at the same time forms a
means of stopping compression when pressure is applied

to the elastic contact elements 9.

30 The assembled state of the chip 1 and carrier 20 is
shown in figure 5f. In this case, @he contacts 9 have
been elastically deformed and are under compressive
stress, thereby ensuring a good contact junction.

35 The hook-like portions 21, 22 of the attaching elements
13, 14 are hooked with one another and lock the chip 1
on the carrier 20. The attaching elements 13, 14 form
a snap fastenex, which is releasable on account of the
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shown) are provided on the end faces of the chip 1.

25 A further embodiment of a self-adhering chip is
represented in figures 6a to 6e. For producing the
corresponding attaching elements, in figure 6a firstly
an auxiliary form 12 1is created, with which the
attaching elements 13 shown in figure 6b are produced.

30 The "keys"™ 13 are produced, for example, by means of
dispensing or a suitable printing technique.

Figure 6c shows the state of the arrangement after
removal of the auxiliary forms 12, which is preferably
35 carried out in a wet-etching process.

For locking the attaching elements 13, corresponding
recesses 15 are provided in the carrier 20 (figure 6d).
The attaching elements 12 and recesses 15 are in this
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' 10" surfaces of the chip 1 and carrier 20 in the assembled
state. This ensures a good electrical contact, since
the contact element is deformed when the chip and

carrier are joined together.

15 Figure 6e shows the assembled state of the chip 1 and
carrier 20. In this case, the attaching elements 13
protrude into corresponding recesses 15 of the carrier
and lock the chip 1 in this position.

20 The production of a further embodiment of &a self-
adhering chip is represented in figures 7a-e. Figure
7a firstly shows the production of an auxiliary form
12, for example from a specific polymer compound, which
partially covers the contact areas 4.

25
In a further method step, as shown in figure 7b, hook-
like attaching elements 15 are created between two
oppositely lying auxiliary forms 12. The production of
the hook structures takes place, for example, by means

30 of dispensing and a suitable printing technigue.

Figure 7c shows the state of the carrier 20 after the
removal of the auxiliary forms 12 by wet etching.

35 Tn figure 7d, the chip 1 has been positioned over the
carrier, the chip 1 having on its lower outer edges
protector elements 23, which on the one hand make it
easier for the chip to be pressed onto the carrier
(they provide a certain guidance) and on the other hand
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elements.
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1. Integrated circuit (chip) comprising:
means (6, 13, 16) for attaching the chip (1) on a carrier (20), the means
5 of attachment (6, 13) of the chip (1) being designed in such a way that
they can enter into a releasable connection with corresponding means of
attachment (14, 15, 16) formed on the carrier (20); and
separate contact means (4,9) for electrically connecting the chip and
carrier, the contact means including an electrically conducting contact
10 element (9), the contact element (9) being arranged to be under

compressive stress when the chip (1) and carrier (20) are in the

assembled state.

2. Integrated circuit according to claim 1, in which the means of attachment
15 (6, 13, 14, 15, 16) are arranged on an insulating layer (2) of the chip (1).
3. Integrated circuit according to claim 1 or 2, in which the means of

attachment (6, 13, 14, 15, 16) are produced from a polymer layer (5).
20 4. Integrated circuit according to one of the preceding claims, in which the
means of attachment (6, 13, 16) have a number of depressions (8)

and/or extensions (7, 13).

5. Integrated circuit according to any one of the preceding claims, in which
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the means of attachment have hook-like elements (14, 15).

6. Integrated circuit according to one of the preceding claims, in which the
means of attachment (6, 13, 14, 15, 16) serve only for the mechanical
5 connection of the chip (1) and carrier (20), and in particular not for the

electrical connection.

7. Integrated circuit according to any one of the preceding claims, in which
the contact element (9) is arranged on a contact pad (4).
10
8. Integrated circuit according to claim 7, in which the contact element (9)

protrudes outward beyond the means of attachment (6, 13, 14, 15, 16).

9. Integrated circuit according to one of claims 7 or 8, in which the contact

15 element (9) is elastic.

10.  Chip module, comprising one or more integrated circuits (1), according to
one‘of the preceding claims, and a carrier (20), the carrier (20) having
means of attachment (14, 15, 16) which interact with the means of

20 attachment (6, 13) of the chip (1) and permit a releasable connection of

the chip (1) and carrier (20).

11, Chip module according to claim 10, in which the means of attachment (8,

14, 15) of the carrier (20) have a number of depressions (15) and/or
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12.  Chip module according to claim 10 or claim 11, in which at least one of

the means of attachment (6, 13, 14, 15, 16) is elastic.

5
13. A method of attaching a chip (1) to a carrier (20), the chip (1) comprising
before it is attached to the carrier (20) attachment means (6, 13, 16) for
| attaching the chip (1) on the carrier (20) and separate contact means (4,
9) for electrically connecting the chip (1) and carrier (2), the contact
10 means (4, 9) including an electrically conducting contact element (9);

the method including forming a releasable connection between the
attachment means (6, 13, 16) and corresponding means of attachment
(14, 15, 16) on the carrier (20),

wherein the step of forming the releasable connection puts the contact

15 element (9) under compressive stress.



