'rse3BW T: 6T <E* Sel f-adhering chip Q0002 5 The invention relates to an
Integrated circuit (chip) according to the precharacterizing cl aus

patent claim1l. Chips are usually securely soldered on printed mmmauﬂmfmﬂmﬂmm

boards or .attached on a carrier in sone_other way. For various
however, it 1S LE to mount the chip on the carrier reversibly.*§i1se
such that i?e%%gf%#a&ggt ached w thout being destroyed. Such technol ogy is of

advant age. for exanple, for carrying out chip 15 tests and als '
nmuch easi ersﬁg})feggﬁgggggd@m_ i ve chi ps. Checking the funct|on%‘l‘mm\m“\“‘m\mm\
chi ps generally takes pl'ace by means of special testers. In a conventlzqnal

20 chip test for packaged chips, such as far exanple T54p chi ps (TW Thi n

Smal | oyt | i mee Pagkagm)idi Hedachsptd BEA ialdgr@ved Actagditt hehdp)ps are
inserted into test sockets which have Ljcat ed Snggi ructions
and nust pe??%?ﬁ‘?ﬁﬁghaﬁ?ca?'h%orﬁ)%gn%é?zf%ggggi'ﬁ%&/ rre%fs 0 gogénn %tr%%ttrﬁe chi p
contacts, usliaiihylforned as sol dered contacts, to the test board. The

mechani cal conplexity of test sockets of this type is therefore relatively
great and the type of connection is conplicated, Wth increasing |
i nt egr at i onCRABS 3@ TPt B LPasPRYS Sh¥c SRR A roR nBF FeEeds Fdff Séchani cal
cont actignh H&abasoBIrNG tRIcherN b ecahtf{éculh. sdheScaRRki @ayi.n payd i cul ar
to nore recent,generations of ur‘lqpackaged chigps such as. for eXﬁ l.e CSP

P ng®® {Tgt?eof

chips (CSP: VEhtBU8 ASFkageFOEN Ofte kcht BHTRBS &t i YRUB

nul tichip nobipesn( MA$ hasriet |rewardigshy pelf ot mstichy tnsol _dldar iggqr t he
def ective pgrt ’de%%hcéc?aﬂiﬁﬂpﬁ'ed bsegll,gger h@gt':gy@dgoodsvﬂéﬁt +eHind 1

exchangi ng Process 1s not onl'y cos -~2%and time-consum ng, 1t al so
cannot be alsoref e@dvantags | . fpn tewammie, off Fackagsyiosi peut hiregs

(Lead hrsameeasBasedndackaqes) ndks exphangech! bh9iehi PLCaR e

per f or med mntg the aid_qQf a socket which i1s soldered onto the carrl er
However, th8eEBRFA¥BsCBAPENi ps of nore ,rACent generation [sic] aze
differently designed (as snmall balls), making this solution obsolete. 10

Checking the functionality of chips generally takes
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 Dboard. 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



't is therefore the object of the present invention to provide a technol ogy
for mounting chips on printed circuit boards or other carriers with which
the chip can be attached on the carrier in such a way that it 15 can be
exchanged wi t hout bei ng damaged. This object is achieved by the features
specified in patent claim1l. Further rejinenments of the invention are the
subject matter of subclains. 20 The basic idea of the inventionis to

provi de theygli R id-ESi$uRingy t B ureansoofegtirise hwent awhbrdt edgagey

rel easably in_one another. In this case, the neans of attachnent of the
chip are arV%ﬁged directly on the 25 "bare", i.e. unpackaged, chip. It goes
w t hout saying that a package nmay be provided on the regions of the chip

outsi de t hepreans, ofagkt a&@n?stc-kaya%tsw;as" GRIEH ClleglsS Red@ idaest 0od in
this 30 desCription as neani any type of neans, such as for _exanple
print ed 5ci rBasedbFacdagesdokciRe SxpRangfi pf &he chiPhinreh ehéocki® can be

detachably gttashgdd Wecheans ofidt bachienbeRbtt Rt piang Algeddose of
35 the carrier are preferably produced froma layer, in rticul ar
& contarts &

pol yner | ay@Rtoarthifhgedrdnethe cHPBEeBRZear eClReP8a&dbl e
connecti on mérgr efdait yghoerad ion t heidpsiareof di beetenkianddedyyndd nci pl e,

the oppositely lyi s,,of _att.achment of {he. chi ngd_carrier engagi ng
in one anotﬁ@%,séﬁﬁg gggﬁihﬂlT$%§§hr ﬁﬁﬂ?ﬁ}%?%&%r?%%?g?ﬁgking in one
anot hell@and consequent|y hol ding one securely in place on the other. If in

the reverserdi eCHHNhe fo O £EEPEBYLRE R Itis ﬁE@EEﬁE’, itn%ntt\i%n”%é ng

parts can be separated from one andother w thout™ bei ng destroyed IS can
al so be perPEPHeHS108r chRGRBALGIYPr £PEr dBPYNLHPRT| eEREPS hePThe @i ndred

ath t achment dpirb’aetc ?cﬂa}ﬂﬁs Obort hetie@s r ioQFrzﬂIeG:se: asEhC_a}H:}cH ogn_ed.chli@ The
chip accordin Q. the | nvention n consequenily he inserte nto.,
correspondi ﬁagt é’se[ %%5%811? Sarr %ufagr&%irp Jt%s?‘.lc}&f taerw?fﬁetbagcé&sf ul .
test, tlfe chiap benebehangesd withche: hediuie deosagiedAfter the correspondi ng
nodul e test, chips specified as defective can in turn 20 be exchanged.
According to a preferred enbodi nent of the invention, the opposing neans of
attachment SRIBhERIBGE ahd 2FRIRYedr &3 obhed festanafmpspasidhed. Wb

Accordi ng tpaceaterdiediment, tertwansrefiabhaekzenss oththa iR iGPri se,
f ox exanpl e nber, of extensiaons and.depressions. Those of the carrier
conpri se co?ngggﬁdgﬁajﬁgsi? ﬁ&%ﬁ::£a§ﬂ¥éialms'
20
The basic idea of the invention is to provide the chip
and carrier with means of attachment which engage
releasably in one another. 1In this case, the means of
attachment of the chip are arranged directly on the
25 "bare", i.e. unpackaged, chip. It goes without saying
that a package may be provided on the regions of the
chip outside the means of attachment.

The term ‘"carrier" is to be understood in this
30 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.

The means of attachment of the chip and also those of

35 the carrier are preferably produced from a layer, in
particular &a polymer layer, arranged on the chip or
carrier.



Accorlling to one enbodi ment of the invention, certain portions, in
particul ar edges, of the chip itself may al so serve as neans of attachnent,
which interact with correspondi ng neans of attachnment of the carrier. 35
The neans of attachnent of the chip or carrier may al so have, for exanple,
hook-1i ke el enents. g The neans of _agtachnent preferably serve;
exclusively for the nechani cal connection of the chip and carrier and are,

in particul 8fe NAL1 &L &L TE CRIIDMLAICT | 80prorhoabiie Bbatédi oal wmatacting
of the chip and carrjier prefekablé gontact.neanﬁ aret§%OVId%9.i€% ordi ng
to a speci aPagHSodPlrenth8f {REXTADEREPEN, PTHRCEBAT act HhRan® R BibTT

el astic conflgGinee! awaniss oifi catpaeheeall yogr othedechip weank beyarutiahe means
of attachment. After 10 placenment, of the, ghi h r&.ar, e
contact el ef3P2F*4% the Wﬁnﬁﬁé#&%ﬂhn?ggﬁ égn%?%géﬁvgﬁﬁﬁﬁgﬁg %%er by a
reliabl e5 corix@axttedy entoackingWidm viewed peepbadi c@ngy | yconsedenrtbn to the
surface J.5,0f {. | |, e opta shoutd agnegdly be

| onger thanqﬁﬁgiﬁ%ﬁg%%egig§?é£gni?hgmgﬁgfg%e%gfﬂﬁﬂyﬁﬁnp and surface of
the carrier Heveanse seestbenst at 60rresPREdisst Rl le | ieheRtr WS prleferabl y

arranged on g, LopkaGhgPagartle Layenhé onsdpar@dddl Fedm Nofer easletiset bel ow
by way of exanple on the basis of the aqgongan i_ng gram%pgs Zg in &hich:
figure 1 a- i aPRARGerdSTETRY R st BpE® | FAthe T DdO& | BHE HPT RS

sel f - adber i nppaEtedty angenent, conprising a chip and 30 carrier; figure 2
a-f shows a nunber of nmethod steps in the production of a self-adhering
chi p arrangenent according to a second 35 enbodi nent of the invention;
figure 3 a. Brefiesvablibt hed slepsti thaemsesgucef o tdfadhseent oPfat e hnent

using a nethiy ACtdl she Garfi8Hr8rd alabrsbauwsyngbbaddsteps in the
production of a self-adhering chip arrangenent using a plastically

def ormabl e fl ui d:
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.



5 figure 5 a-g shows various nethod steps in the production of a

sel f-adhering chip arrangenent according to a third enbodi nent of the
invention; 10 figure 6 a-a shows various nmethod steps in the production of
a sel f-adhering chip arrangenent according to a fourth enbodi nent of the
invention: and 15 figures [siC] 7 a-q_qpqylvarious met hod steps in the
production- of a self-adhexing chip arrangenent according to a fifth

enbodi ment tlgfedr{g/ep% gtﬁégmg%gg 2?5%‘%{?%9?@ va i | el y

represente ' a si npl é conprj ses a substrate 3 and

an insul at i x| &hér ﬂﬂechiﬁ‘i%&hnﬁl"én&fxﬁ&“}/lﬁ d&he| \\HP o88F RF NI er.

Arranged ongidlea£8i Pid phrtheudar, nadtald R daWal Dy i cordgoningt pad 4,
which is in ' electrical contact with the substrate 3. As shown in figure

1b, in a follow ng process step, a layer 5, in particular a polyner |ayer,
i s appl ised E'@rSGhEh@lamtmngmﬁancoaualcsnngcwr grthe nchhe way reprmisent ed. The

b a o FRERRHG. WY AcnPORYEPbr it | AUERODLIAG K3 LXOTD ©

by spin co se uent ograp carron of & stitable
printing teamcqaé ewq:ilgm | &£ shbes W@r@pmn.cathgncmtacﬁumn%f

rel atively %ﬁﬁwger e%ll%tsac&tc Stdgipiale eéf@ﬁ@ﬁéswwmchhe fﬁ‘%{ﬂ@ﬁ%b' pyer 5)

The structure el enents consi st, for exanp |1 .ed pol yner

whi ch has aPFBREPd§ePé‘§‘E”a\F@ é%eéﬁ?”rfb the Jneans Pﬁeaﬁ(’ilaﬁhﬂ\enltayerp*%terl’he
state aftt erpthebinggti oF ephesentied dmtd i gu@e datrfeﬂ'hEthbil ngprsdayr can be

carried out h roce The relief
structure Os?P%ﬁgnﬁéa Srde ??agﬁ‘ﬁ@ q%e é} ?ﬁ@?%ﬁﬁ& tc%ressc’orrpn ses
a nunber ofwbﬁtehyien$EILQMiangmn£§nﬁnmsEBHSNIGMe application of a contact

elenment 9 to the contact pad 4 is represented in figure | e. The contact

el ement 9 consists, for exanple, of a_conductive polyner which has been
produced by WhgRny iGresd REFRORRLGRIAFLHg Medifhakion THe &bt AdrfAcsent 9

is arrasgedosr &ﬁedeehgpedolrn gHehid yay thikat ddnticd I g P utnd beyond
t he neans of gé 6 FI ure if sho an siPC|ateq carrier 0 with
8 % Vl v eilch\r,r@r?t f@' between

correspondlﬂ
surface of the chlp and surface of the carrier in the

assembled state.

20 The contact elements are preferably arranged on a
contact pad.

The invention is explained in more detail below by way
of example on the basis of the accompanying drawings,
25 in which:

figure 1 a-h shows a number of method steps in the
production of a self-adhering chip
arrangement, comprising a chip and

30 carrier;

figure 2 a-f shows a number of method steps in the
production of a self-adhering chip
arrangement according to a second

35 embodiment of the invention:

figure 3 a, b shows method steps in the production of
means of attachment  using a metal
structure;



20 carrier 20 essentially conprises a printed circuit board 10 with an
insulating layer 2 |located on it. On the carrier 20 there are neans of
attachment 16 which correspond to the neans of attachnment 6 of the chip 1
and are farmed in such a way that the chip 1 and 25 carrier 20 can be

rel easably connected to one another. Thgse negative neans of attachnent 16
| i kewi se conprise extensions ~ and depressions 8. figure 1g shows the
positioning and joining together of 30 the chip 1 and the carrier 20. The

j oi ni ng together _of, t.he,chi carrd 0;1s r i i ght
pressure bei Fraué?erqt d, bv\%gr%é“}gy é‘?r{eaéngé% %lltitggﬁr‘ré%?%glf&?g%er?;ﬁagag in one
another and | ock in the pésilifr-adhsiony i FfiRurErangeReteadSoe & the

means of 35 attachment 6, J16dtS HIAY ideddmdiadTEecuAS Can be seen in
figure I h, in the assenbléd state of" the chip 1 and carrier 20, the contact

element 3¥s elastically defornmed and is, in particular, under i

conpr essi Ve f3igifgss.5 As- lsdiid , &agQedhsel epbrhedl cesgpet | snensthed.
Figure 2a shows a first netho tep in the productli%n ﬁ of . anot hel_ré.
r

embodi ment of a sel f - adhe X ¥ 1p°Pn Thé€hi f 1 iFF Oty sesCHP
substrate 3 and an i nsul akimaprigyemt? | oeateddangit .tdhe ahip thisdal so

provi ded Wth a pol yner I%odig\e?tﬁl\éﬂ o @ ﬁRF@:?@%?rPad 4 is arranged. In
I S consequen

this enbodi nment, the contact pa y' | ocated on the
pol ynerl®ayer 5. In a following nmethod step, the polymer layer 5 is masked

by a nunber fAfgusld EldHe RNt sviSiduy exampbea i nsthpsf or imof #1%d ands or
| i nes which consist 15 in ar#iﬁu.l ar of filled polf/lgsr_er These pol.yners have
a higher etching resistan & 1%k pocf mer? | ayseﬁ* ?%?‘r@lrﬁ%derc tHRm The
relief structure remini ngrafargrendret et chcagrdsng0 r &pr esent edfounrfl gur e
2c. The neans of attachne fad (#lrgf},xé of 1%, L8 a5n8 Tow of

sho

extensions 7 and recesses 8. Figure 2 Ws a contact elenment 9, that
[sic] 25°consists for exanple of a conductive polyner, applied to the

contact pad fAgulless MlsAGEMENtaS $iew CRIAX fowdt eielthR P! 5RE@d CihCULRe board
20 is represented in figure 2e. \Wen the ch:ﬁg 13 nd k?rlnted circuit
board 20 are joined toget K& Fhi p 95 press P IHtRRRI Y i nt SRR r cui t

board 20 in the directionagfrartpermmrtow. Ascehding t hecpri need cfifttht board

20 has correspondi ng neang,ugodq_%&@rgafl;%rpg,-m&&&?gage wi th the neans of
ed 'state o

attachnent 6 of the 35 chip 1. e asse “the chip 1 and
printesz:ircuit board 20 is represented in figure 2f. In this case, the

contact el emerturR i baprsdiewed sogetiker 1andvhidh t DS represented in a
simplified way and essentially comprises a substrate 3
and an insulating layer 2, for example of polyimide,
lying over the latter. 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 ghown in figure 1lb, in a following process step, a
layer 5, in particular a polymer layer, is 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 5, The structure elements 18



_ g * way. ensures a reliable electrical contact with the opposite contact
pad 4 of the printed circuit board 20. Optionally, a conductive adhesive
may be used in place of the elastic polyner as the contact elenent 9. 5

Fi gures 3a and 3b show the production of a relief-like structure as neans
of attachment, using a netal masking- Eor this purpose, firstly a netal

| ayer is applied to the polymer layer 5 and correspondingly 10 structured.

The remai nicuhstedn) Somcenrrpdeenedt s fEl Ued ePalyBeat | Wt higi# efching
resistance, $0 thaly.af166 GRERYHRIravE 2RaB! €ReNBoRiAERASIayidie structure

shown in figure 3b can be created” 15 Another posSibility for producing
correspondi ng neans of attachnent 6. 16 is shown in figures 4 a, b. In this

case, a SpQﬁkii%t@ﬁﬂwaﬁfe@F@Q@Hﬁﬂﬁ i§ frepmsertded ohnonkignird hedmat i ng
parts, the chi

p 1l aqr, the printed circuit boan 20, O e her t he
mating 50 e s SHMYHE SYFER fgRd, PEh&AF SR r8b‘itde§°§ﬂplg;§sti%caﬁ%¥
def or mabl e pes@Possdanducls @& hor praopbs.a Mite ymalinf edtpothure of a
correspondi adhesive, T t L Urecalleady r n.ﬁﬂg gk chhgymati ng
parts is pa@g%dm&?tnc? tﬁg %%tzarcrhg%q%esnéftl ng Cpéa(%)t g?&e/ga I nd th25gtransfer
process, tocdrepspeesf acnbybpressi gytensiomsp 71 3 sdaresrisref circuit
board 20. In the exanple represented, the relief surface of the chip 1 is

pressed into the uncured surface of the‘golfner a&er 17 _of the prknted
ci r cui £0boaFie 18PPAGCRtd B eRf r RcAOGftacEIFETh £hit® BB &SPEBCtshed by
an el asti capdy defier mathremeitieet iing fionirctlel enFhe 8oataekselefrentexanpl e,

b d [ dhesi 5_A h ' f [ :
U1 - adner | Ao ERER B ot epble Lo PR A RIEIT SBIGRLE Wt o

shows a chilpagi tireenntprodpadd 40y ormedneh GUnp: | iske teédrcacPran&d®sts 9 are
arranged. T@S%ﬁﬁﬂhﬁﬁﬁ _ Tﬁhe”F%hga?&??ﬁlgﬁeB&Qd@EEQS f @ Ry e by neans

of known printingtechniques. er nethod step, which_ is shown in
figurelSh, BeaigRPAai]y PG A NBNHTRFC sk VBT PEFUARSIRGNG T o AS¥SGhdi ng
nmeans of at¢rehfieAhs afe atheaa@dr@n é.he chip 1 and on the carrier 20. The
auxiliary fornms 12 may, for exanple, consist of a polyner and be produced
by means of dispensing. 10 As can be seen in figure 5c¢, in a further nmethod
step, hook-Figaped atf acisheysel earnt fsshciked e gpplied t 02@he Wiy 1 and

carrier 20.cbprbBponeasy TACAESPECt nkahnY |df ehaehicRAedl! acdl Ng TleemeNt S
13, 14 are 15 easi|

thei r RObk- SREBLRTpoPDl oRSSBEE121] Yon toBRGIGES n fon @ abioier ciranit’ |7
board 10 with an insulating layer 2 located on it. On
the carrier 20 there are means of attachment 16 which
correspond to the means of attachment 6 of the chip 1
and are formed in 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 1lg 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 lock 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 chip 1 and carrier 20, the contact element is
elastically deformed and is, 1in particular, under



Aftes the renoval of the auxiliary form 12 on the chip 20 1 and carrier 20,
the arrangenent shown in figure 5d is obtained. In this case, the contact
el enents 9 protrude outward beyond the attaching elenents 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 |ocat’led on the chip 1 at the sane tine
forms a neans of stopping conpression when pressure is apgii ed to Lhe

el astic contcapressirst St¥esz0 ThPdsFenbPeLEt ate FPOCLhe=tRFPT1¢8nd

carrier 20 ] %@g\q I N hd@gpeg.5f. In this case, the contacts 9 have been
ezasti callyr‘l%(la or ms\dé and are under conpressive stress. thereby ensuring a

good contact junction. 35 The hook--like portions 2J., 22 of the attaching
el enents 13r;ddcdl 2ahQkR: Wt Higee anaitwet avep| dok the phoguctdent he
carrier _20. e attaching elenents 13, 14 n fast eger, which is
rel easabl e ®h 2&& o?ﬂp THeRt %ﬁasati glg?;’%”%ﬁhtgggﬁgl Zérren § 13, 1~, so
that the chilpig i3 edsi| tumnovednprodesheacasibsttade FiYurdndg §Rows a

thr ee- di meng) o0zl yhgwiabed 1 {8cadber kAo @bl b dnanérap thesassasba ed
carrier 20. € neans o

. attachnment 13 of fhe chvlég,é’are in th'hs case
formed as cenevhdedsvwithorg@ed VAEradfYeF elerfteRi8® dnFERTESH BAfage in
simlar attachignG elaERM s lrnofeHine emsoteneRrd, IBeThmomemms pédatt achment
13, 14 are preferably arranged on two posi t.e_si des chip. A chip
prefer 3y +BnpPNREESUEREG-Ep 8§F§$Idy qny%?’r?g pr?é‘a}'ﬁs?roﬁ'a&?‘{raa‘rrent, but it is
al so optionally possible fox a nunber of ~.5 attaching el enents to be
provided. The nea f tac 13 | aGat ed QR MO 9RPQSI t
| ongi t udi na nsi%e?%&ﬁ'otwﬁg‘dgh?ggggdzns%?'s case, gtoﬁ'é,lmr hooE-?I i ke p(g'rsti ons 21
poi nt out wamask&He bVecari oumoeg coft astracsmEst s edeqe@lSocdtfed &Pt he chip

1 within th?xﬁﬁ hbnes Gfhd heoe@nbact salsermntsr 1Binds, agdithororfsidther

attaching el enments 13 %&f whi ¢, onAy one is sh,gwng are %ovi d%dav%na:the end

faces &9 t haPcRPRTCUlsE R ufratahle‘? fent orcacsBPHFYRSRE PRgchip is

r epr esent edhi ghkirgueeshfagt oréeistancpr othanngthde wokyresponkhdyryr atd achi ng

el ements, in_fiqur firstly an auxiliary form12 is created, with which
yefohBre? 5h5N

the attachi shown in figure 6b are pxoduced. 30 The "keys"
13 are produced, fox exanple, by ~~eans of dispensing or a suitable

printing teahai aHe, 1 5 QU RoeBhoWerdri iy © atkelherer 2paenzay afd er
renoval of the auxiliary forns 12’hngh 1.S preferabl 3? Caé%'l eg t in a
wet - et Al ngTEPEEESELeForin o EREHG ® HeC at t adHh nHSBPS s3YEacpgPp sgé;ndi ng
recesses 15agee ipxovhaed fiormcde karei ex 20 fbwguife denThenat facdrdg

el enents 12 and regegses 15 are in this
récess .

Figure 2d shows a contact element 9, that [sic]
25 consists for example of a conductive polymer, applied
to the contact pad 4.

The placement of the chip 1 onto the printed circuit

board 20 is represented in figure 2e. When the chip 1
30 and printed circuit board 20 are joined together, the

chip is pressed onto the printed c¢ircuit board 20 in

the direction of the arrow. As shown, the printed

circuit board 20 has corresponding means of attachment

16, which engage with the means of attachment 6 of the
35 chip 1.

The assembled state of the chip 1 and printed circuit
board 20 is represented in figure 2f. In this case,
the contact element 9 is pressed together and, in this



11 case arranged such that they lie precisely opposite one another. In the
present case, the contact elenents 9 do not 5 extend outward beyond the
attaching elenments 13 but are located within the extent of the attaching

el ements 13. However, the thickness of the contact elenments 9, viewed
perpendicularly in relation to the surface of the chip, is greater than the
di stance between the 10 surfaces of the chip 1 and carrier 20 in the
alsserrbl ed sgﬁfﬁ Elmiss;muaes:al;g@bueelﬂwtmada:cordoarﬁadwi meﬁt heheont act
el enment is defor [ Lpan rrier. are. joined together..' 15
Figure 6e sﬁﬁﬁ?%ﬁ% ® ase2hh ?gdpg?aﬁeogf e Porip-of eﬁﬁf%%ﬁ?og?aﬁg 2¢h this
case, the aKE&dMnﬁﬁkyenencgnﬁacﬁdwwrwwm&sntecmayebpomﬁedmﬂmepbaees 15 of
the carrier dch7e O#aé@fcf? %%ei'nagh fePR8hLLER. ¢3Qmbhe Rroduction of a

further enb I ment a se rirng c I'p1s represented in fzgures 7a-e.
Figure 72 flrstly shows the production of an auxiliary for~-n 12, for

exanpl e fromigy mlﬁaCaaal wrswpeuadproMb%Hoaardﬂ a | i‘eEPé?f-}?lk@e
as _shown in figure

cont act area}Curjﬂ In a_further teg

hookl i ke at t% ?EP%ﬁenﬁﬁtsmfgngre ea?EHa BPGREN tW@ldﬁbog?teT?tﬁiylng
auxiliary f@rramécz.’kﬂg Therqy odhdzbl purpoddie lﬂﬁmbt&yr uctmeealt glasepl ase, for
exanpl e, by ePensiin d itable pripting. tec

Figure 7c sh g%%tgh y@gﬁnlégy%% a te?nahec?ﬁﬁgeg n§+n§#%

auxil i at9 f@mﬁﬁqmykwdmetT@ﬁﬂﬂﬁmﬁlgﬁhqnmétQMretﬁmcuuna(ﬁﬁqmentmatlbeen
posi tioned guffe thie galatevel %,hehfﬁg One&ﬂl gr%lst.t%rléaw %U“éﬁagdges

protector elenents 23, int nd make 1t easier :for the chip
to be presséd G ocﬁﬁé'yé&rgr i %Vt(taﬁey"-EPB\WEe BrQER$ S n 14\® dahEeFtane on t he

ot her hand showt? ipri@gietfie s@ANBeOkraktaghnent 15 from the sharp-edged
sides of the chip 1. The elements 23 may |ikew se be produced from pol yner.
5 Figure 7e shows the chip 1 in the placed-on state. In this case, it can
txaseenlﬁha$HQﬁh%m|BoﬁéshmikmmafarepmaﬂunxﬁgaC@aahprmdumgrumang~ on

bet ween the i priagidehbe €aris. qth%)% J‘:&ﬁt tlgr,figgrggpqlr dggs 19£!9f t he

chip 1 itself serve for |ucKing wi 00k portions 10 2 of th
att achi ng eltdhéht S§385: 7& (SPACIEHoIMRARE 0P Lt IRt taghimenhedisngfemed t here

is in parti adly oa ressd bar twe hedtithePsphetspr oduci rigePRr 36 R4 di ng
elements. 5 ilRed circuit board 20. On the other of the mating
20 parts, on the other hand, there is provided a
plastically deformable compound, such as for 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
reprasented, 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 is represented in figures 5 a-g.
Figure 5a shows a chip with contact pads 4, on which
bump-like contact elements 9 are arranged. The contact
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1. Integrated efidris t9(&iaiyp)b@omrdds:iduyi,neﬁos exampde,16dyf meaatst ashi ng t he
chip (1) on,a carrjer (.20 the ns of attachment (6, 13) of the chip
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the carrier £2Q) chghar! feired I.a,zetphatwﬂ{&nﬁangneunlqratﬁ?m@ngbx6 13)

are arrange e unpackage Met hod _accor to claim1,
characte$|zé@ﬁ%4%%ﬁﬁ t H@Tans 16t atFQéﬁﬁentsﬁﬁve13 foy wrodgginge 15
arranged on o%ﬁ*ﬁé]ﬁ:ldrﬁ:iim fnams (%] Qf:thbhméhltp (e . cBeabltham acn@rdl ng

toclaiml g har acteri i.n_that at, hne 6 :

15, 16) 20 ﬁ’é'pp gdﬁggdoﬂo % ﬁ%FyﬁgF Iay'er ?@? glfmltl%%garar% Ié"m r UIt
accor di ng t magne Dért heapréeedicomg idtaiof, achalyueer iangd ben phaducd@ neans
of attachne , unber of 25 depressions (8) and/or

ext ensi ons ?37\( (“%331453 Oél%éjfiﬁ%ﬁaccgrdl ng to one of the preceding clains,
charact®&Pi zed in that the neans of attachment have hook-1ike el enents (14
15). 30 6. 'ﬂﬁfﬁﬁhaﬁéoégéﬂgﬂﬂJﬁﬂ&%ﬁg she Eheﬁe$dﬁiﬂéﬁ“m6hh&@aé@§§er'Zed

R T A s L e e I e
particul ar ndte f arhighe El eahdi cahredermect2i0an. 7.IrVettiads accamsei} ngthe one of
the precedi ng L Bre P AELEALEG Mg LdNAn SEPALALRALAL 4G, MBANS L4 9)
15 easily atrranged offset with respect to one another, so
that their hook-shaped portions 21, 22 c¢an engage in
one another.

After the removal of the auxiliary form 12 on the chip
20 1 and carrier 20, the arrangement shown in figure 54 is

obtained. In this case, the c¢ontact 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, the 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



- 15. are provided for the contacting o~ the chip (3.) and carrier (20)

8. Method according to one of the preceding clains, characterized in that
t he contact neans conprise an electrically conducting contact elenment (9).
9. Method according to cJ.aim8, characterized in that the contact el enent
(9) is arranged on a contact 10 pad (-419 - 10. Method according to claim$8
or 9, characterized in that the contact elenent (9) protrudes outward
beyond the reanstifitytachidm ¢lépenss 13, 19, 189 thas the wpimod
according ta one | g t , a 4 in that the contact
el enent (9)ﬁ%;%e%i%§c?é§§v§§.@ﬁéghgggaggg% %599?6 one of clains 8 to 11,
characterized in that the contact elenent (9) is under conpressive stress
in the assergy fdrst f ghole &hithrch-@Mbritidar ¢2Qk 38 13. sehiEgp
nodul e, conpriSing one Qr nare chlgs ﬁl), accorg%%? t 0 one o Othe Brecedlng
claims, &nd 36R@FIRGr CP3B) 1 ANH ot eFPFeASFRERERT RETHTT ef O (201 Ras
means o~ at tredwenbf( A tadhme) VAI eif itlteeraicip wh, tlret hin nthhs ofise
attachnment ( 13 f 3 .p ( r g I nRect i on of
the chip (1)P% © an%‘rsl e‘?°’%gg?5%§! g‘lll'&ﬂ%)%%| g“%@g’&%&bﬁ?@%ﬁ‘g?mﬁ?é,
charact eri zechioht leen t fogagensinf sanddelnsdktading eiepearis hed 359Lcarri er
(20) have a.gwgbgérgiegegbgssions (15) and/or projections (z4). - 16 15.
Chi p nodul e according to one of the preceding clainms, characterized in that
at | easttOone of the means of attachment (6, 13, 14, 15, 16) is el astic.
YA{L-é-ﬁétAx@?é&f@%nABngSﬁﬁﬁﬁﬁﬁmegt 13,|14 are]prTferab%y arranged] |

, - AUR. . A&e. AL. : graop <={vql ghl.X] ca] ca] cal ¢ a] ca] ca
] ca] ca] ca] cafRal) (% Baf&gfcaﬁ]tg%%afka?%a?kg%%a] cg‘] C%}JégLJ%%]éﬁ car%fé&a] cal +,
]_c ghnpdomprises two oppositely lying means of attachment, but

it is also optionally possible for a number of

15 attaching elements to be provided,

The means of attachment 13 are located on two opposite
longitudinal slides of the chip 1. In this case, their

hook-like portions 21 point outward. The electrical
20 contact elements 9 are located on the chip 1 within the
confines of the contact elements 13. In addition,

further attaching elements 13 (of which only one is
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 oe. For producing the
corresponding attaching elements, in figure 6a firstly
an auxiliary form 12 1s 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 technigue.

FPigure 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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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. Filgure
7a firstly shows the production of an auxiliary form
12, for example from a specific polymer compound, which
partially c¢overs 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 technique.

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

35 1In 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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sides of the chip 1. The elements 23 may likewise be
produced from polymer.

5 Figure 7e shows the chip 1 in the placed-on state. In
this case, it can be seen that the chip has no separate
means of attachment in the region between the chip 1
and the carrier 20. Rather, the upper edges 19 of the
chip 1 itself serve for locking with the hook portions

10 22 of the attaching elements 15. In this embodiment of
the self-adhering chip, there is in particular no need
for method steps for producing separate holding
elements.
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being deSLgned in such a way that they can enater

intoc a releasable connection with corresponding
means of attachment (14, 15, 16) formed on the
carrier (20), characterized in that the means of

10 attachment (6, 13) are arranged on the unpackaged
chip (1).

2. Method according to claim 1, characterized in that

the means of attachment (6, 13, 14, 15, 16) are

15 arranged on an insulating layer (2) of the chip
(L) .

3. Method according to claim 1 or 2, characterized in
that the means of attachment (6, 13, 14, 15, 16)
20 are produced from a polymer layer (5).

4. Integrated circuit according to one of the
preceding claims, characterized in that the means
of attachment (6, 13, 16) have a number of

25 depressions (8) and/or extensions (7, 13).

5. Method according to one of the preceding claims,
characterized in that the means of attachment have
hook=like elements (14, 1S5).

30
6. Method according to one of the preceding claims,
characterized in that the means of attachment (6,
13, 14, 15, 16) serve only for the mechanical
connection of the chip (1) and carrier (20), and in
35 particular not for the electrical connection.

7. Method according to one of the preceding claims,
characterized in that separate contact means (4, 9)
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8. Method according to one of the preceding claims,
S characterized in that the contact means comprise an
electrically conducting contact element (9).

9., Method according to claim 8, characterized in that
the contact element (9) is arranged on a contact
10 pad (4).

10. Method according to claim 8 or 9, characterized in
that the contact element (9) protrudes outward
beyond the means of attachment (6, 13, 14, 15, 1¢€).

15

11. Method according to one of c¢laims 8 to 10,
characterized in that the contact element (9) is
elastic.

20 12. Method according to one of «claims 8 to 11,
characterized in that the contact element (9) is
under compressive stress in the assembled state of
the chip (1) and carrier (20).

25 13. Chip module, comprising one or more chips (1),
according to one of the preceding claims, and a
carrier (20), characterized in that the «carrier
(20) has means of attachment (14, 15, 16) which
interact with the means of attachment (6, 13) of

30 the chip (1) and permit a releasable connection of
the chip (1) and carrier (20).

14. Chip module according to claim 13, characterized in

that the means of attachment (8, 14, 15) of the

35 carrier (20) have a number of depressions (15)
and/or projections (14).
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