; abe3eHCH@ F6T. 9% METHOD FOR FLI P- CH P BONDI NG The present invention
relates to a nethod of producing an electrically conducting connection
between a chip with 5 nultiple contact el enments or contact surfaces and a

substrate (flip-chip nounting), especially by nmeans of appl

ultrasonic energy to connect a chip with a substrate with thgmlllwmmlmﬂmmy
conductive connection between the contact el enents of the flip-chif,cad
correspondi ng contact el enents/contact 1D surfaces of the substrate

directly as ultrasonic weld bonds. The invention relates fur
chip and the substrate with which the nethod has been used. mmﬂﬂwmﬁmmmmw
bondi ng, the contact elenents on the contact surfaces or the

have a typical height of 15 um 15 to 75um and are produced is the orm(ﬁ
stud bunps, solder bunps or by the "plating process.” For the ultrasonic

flip-chip bonding primarily stud bunps cad contact el enents in accordance

with the "plate process" METHGEGFOR FLIPOHIFOBOYFDINGENRI ni ng after the
bondi ng between the substrate and the silicon for the 20 chip anmounts
usually to 50%to 70% of the starting gap di nmension. So that forces bet ween

the substrate and,the Chl ich n_arise, because of dj ffer

t hermal expansi on Sefric) @ﬁmgnangggnsﬁﬁg?Fgfee%n% T?ﬁb%% %ﬁ(pf%

m smat chn) eqaetlaectaqlsgn cB&dﬁEQSn?hééhnéEﬁﬁéﬁ wewdeﬁtﬁ%mg%imsen t_he
chip fromthe - strate known to introduce wth a very fine
nekdl e heimdpdet centaict aﬂdmehessabstoatacansaﬂﬂaceswxﬁdexﬂuu&s@rsw&sequent

to the bonding to increase the mechanical Stabl|lt¥ of the entire assenbly.
This pr 6E&4R-PoiphaPNREART) ed egResiah iy PYI Peans oL ARRY¥GaYLoEDfeci al | y

W th very snggnédlsta%%ylgetmggge%ag?cgbgﬂggftﬁu$ﬁ%££%fa rKﬂWﬁéﬁyﬂl apace

pi tch) %e ffe %71 con %ss can

no | ongeleberisadly eeadubeiveMBbAhBEt Y8R BOEPedr Othdl d i i h WNGRRAN!S
underfilling 10 with adhesive. The object of the invention is to provide a

chi p conét kbet Eddporhdphondatbecontreapending neont act m)'lcbm;fntma/laarg:adt Wt h
o0 2aRERMERL 28, ST duBELUSEL BPSEPAP B0, PRLILSL, UL e pan, e
T g s et Ot AP (1
sur f acewaddhothanmelthodi Hasobebheused.,
In flip-chlp bonding, the contact elements on the
contact surfaces or the bond paths have a typical height of 15 um
15 to 75um and are produced in the form of stud bumps, solder bumps
or by the "plating process."” For the ultrasonic flip-chip
bonding primarily stud bumps and contact elements in accordance
with the "plate procese” are used. The space or gap remaining
after the bonding between the substrate and the silicon for the
20 chip amounts usually to 50% to 70% of the starting gap dimension.
So that forces between the substrate and the chip, which can
arise because of the different thermal expansion coefficients of
the substrate and the chip ("thermal mismatch") can be taken up

(the shear stress would otherwise loosen the chip from the



substrate turned toward the chip between the contact surface and 20
especially the residual surfaces Wi ch are covered by the chip, at .least
regional ly, a bonding material is provided. The objects are further
achieved is that by neans of the bonding material between the contact

el ements of the flip chip and/or between the contact areas of the
substrate, a further 25 bond between the substrate and the flip-chip is
produced. - 2 The bonding material thus serves to produce a reliable
bond between the chip and the substrate w thstandi ng the shear stresses so
as to insure that with thermal |oading of the assenbly, a release of the

chi D OrsBpBLERKLY 9L LHekBbagt LhoRLe poRQEL AT on 12 AL dethe HiSdiandi ng

material can rn ohe~enbodimen erabpry non

i ndepengeeirkynl end tRip LREAULRENBAbs Eh2¢ 8CiRr dddi Cfonlll uraddam t he bondi ng
material to function for exanple as an adhesive, especially a two conponent

10 adhesukheeguentstoathanbahdingohocinetreanat theé atecHaioadamtiahildty of
uItrasonicaIIE wel dabl e glastici I n anot her enbodi nent. the bonding materi al
can be EPRcERFLEE| PeEEMBLY: i VERARPERCRPRCHF | THATILKHIRRS i8% bond can be

fcgned &ﬁ?ﬁfggiﬁgggiggpugae%gflf[ectricaI circuitry provided thereon and

t he subs exanplre~suifaces for ground and vol tage supply). The

bonding material fapebeadyPPlEERNVELY | dmaDD! dEsk dridd b thetr Y icanpd
surface of a chip or a substrate, preferably sinultaneously with the

fabri candnsubsteatef andt hesmal)p spacée(sitcsh)y diectweln sthonninkk vdawalby
conventi onal Erocess stepshgurin 20 the fabrication, of the chip or

subst r ERAEASK BXEWBRES. hihEs | MRRREF hbhi REGRRARLEN RP engeToe feechi n
o the Srrreabfie kaRafhefly 'dap CR00L W DL1ROP N Uorl il el Wb dIRiEAId A0
laondi ngeivelh eadhésigeappl ied to one or the other el enent

The object of the invention is to provide a chip
construction or substrate construction and a method of making it,
with which a secure fastening between the chip and carrier
substrate can be achieved and whereby the "underfill" process

15 etep can be eliminated.

This object is achleved in that on the side of the chip
turned toward the substrate, between the contact elements and
especially on the free chip surface and/or on the side of the
substrate turned toward the chip between the contact surface and

20 egpecially the residual surfaces which are covered by the chip,
at least regionally, a bonding material is provided.

The objects are further achieved in that by means of
the bonding material between the contact elements of the flip-

chip and/or between the contact areas of the substrate, a further

25 bond between the substrate and the flip-chip is produced.



(chi p/substrate) before the bonding itself lies in that the - 3 bondi ng
material is already | ocated between the two elenents to be bonded at the
time bonding is required and thus does not have to be underfilled between
the bond partners. In addition, the spacing between the contact el enents or
between the chip and the 5 substrate can be as snmall as desired, The nethod
step of underfilling is then elimnated along with the cost so that the
cycling tinme can be reduced. Aside fromthe alternative whereby the bondi ng
material is applied to the substrate prier to the bonding, preferably the
10 bonding, material prior to bonding is also applied to the aide of the
flip-chip which ig, turned,.toward the,substrate on bonding. |deal e
Tl phEoHeE Bhterestnty

L.V h
bondi ng nateri al B9 BACPRLALHFRUE 8GR veT R RF© f%cﬁﬂ%‘@’ FThe
bondi ngngRE ChéBebANLRE SRiAPRLACERS NAib A £5; O Wilinsa el iR EHeaPase

surface is slightly leas than the heights of the contact €l enents of the
chi p. Therassehtscaasahouitstive thatewhtdyl ehemdlo Ddadiorgoret artee when t he
contact el ements have_heights of at |east 15 microneters. This has the
advant JyREeRRLY duiti Relemee pohdFhe phiR Rt atkypsking qfthe qlectaigal

sw face th ck elenments of the chip wll come into contact with
tﬁ% cor?%%%%%gfnbsc%ﬁgég?&éurfaces of the substrate so that initially there

i s a concentrati el bbhGihk L HAEOFL L] CORE W Bhd o diddnt pHE1e reduced
hei ght of the bonding matertal by conparison to the contact el enents of the

chi p caprefevably ?honeahduetlindgecsnd hiead ol eperndentrlyalfocn allad ed to the
substrate rather than the flip-chip according to the first alternative. In

- 4 ¥egaixement:ehareebienbs bt vaichmilny fhesbonddnamatesiadt tBeyond
t he con ds.and ecially capn.have a hejght i.ch i,s less than,.the
nei ght BEE R oRPRcTRaREra te oF THRSETS, SRty i oo SERRRRERE
achi eveadlh@gii@@v@; "EDsb %@%ﬁd!ﬁf&@%ié &a&p&lwmn HAS Sixaghpii@r, canand
as ultrasonic excitation, an electric connection can then be produced

bet weernlteagdnpcahly weldabstplbastiaherkbyandtdego mmicid igleavterhe def orm

and ar ressed togefher. This reduces the spacjng ,between the flip-chip

and th&&ﬁ’s‘ﬁdf‘%"gﬁiT a7 2t Tﬁ%"%ﬁﬁﬂﬁg" ré’f“éir"ﬁc%ivaa\ﬂ 2% i r st cont act

the suhsidatss 0418y f HEAREE e PPN BLL I rd AN HLWMR SURSIHhALeo,I t can

be proe?ded f%at ngeady dd??ng the contact a solid bond can be %f?gcted

bet weentlidiceléctridad shtclieryuhsivided flsreomanpde they sabsadiats (Eoef f ect

bet ween the bonding 15 material and the substrate or by an adhesive effect
]

Bt weerexamp ke sheefaces bieri FeevRd caand) vaktagh BPPIYdad t he substrate which

can forma two CQﬁnggggd ﬁgmﬁﬂé§¥ial can be supplementarily applied to

the above-mentioned surface of a chip or a subastrate, preferably
simultaneously with the fabrication process for the chip or the
substrate. This can be done by conventional process steps during
20 the fabrication of the chip or substrate, for example, by a
lithographic procese, by means of the thin layer technique, the
etching technique or another fabrication method known to the
artisan.
The special advantage of such a comstruction in which a
25 bonding material is applied to one or the other element
(chip/substrate) before the bonding itself lies in that the



Alternatively, it can be provided that a reliable connection between the
chip and substrate is obtained first after ZO an ultrasonic wel ding of the
bonding material with the juxtaposed partner elenent (substrate, chip or
further bonding material?. In this case the conpl ete bonding process is,
for exanple, two staged, whereby is the first stage, the electrically
conductive ultrasoni c bondi ng between contact elenents sad surfaces [pads]
25 i s produced and then the additional bonding is brought about. It is
possible to carry out the two stages simultaneously. - 5 Wth the
sequence of the welding in stages which follow one another in tine, it can
be pro l din e n terli dS eff cted w th ot her
wel di ngﬂp%g(rgzé%f%?éggnéégeg%a égo%ﬁgagﬁ‘?t FRSonT ¢ eq ehct %neé‘r%:(fl t(‘):r W th
other 5p@ress8é&sathenet Egmwebéhaﬂngf 14 hLe SONE &8 Lartd SEIRIN Sdoe-g“!ﬁ:tf erav@ach
process step the opti mum wel di ng paraneterS can be chosen. =n a further

f eat ur etofbé endev£hiled, betwean bke pvavd deah triets § helmhentflitg ampt ¢hieal

Whet her applied on the Chl or the substrate. has recesses is the naterlal
especi aw?ciregtlh%t‘memom?oFoaﬁaﬁﬁe%elmn'@? mé%etmeth%@ésispem the

channel SLOOOVES S81YE. ! 8" BELIPA I ELLALe e XRBLEs ST O the

cont act erren or for exanple o I'S pressed

out deth:MeH':@l:b:Qﬁ@' 0. ti[ahsepiﬁﬁgeﬂe&tulmg Gfith diddodl aks thatl RRe
recesses/ channels without creating false electrical 15 connections. The

bondi ngeyal ing atimencén hepreddcedea- mnde or also only at point |ocations
bet ween the contact, el enents ﬁCh'fﬁ cont act adsiéyfbstrate) Wth as
area-w de arrangeiehie; free pherd Wa¥#¥ﬁ Y hapdng maserisding

the Conié‘cégﬁfigéeé'?”ﬁeogu%ﬁ{?} reféﬂéécﬁ? G20 K R 4 jﬁfaez%llﬂ Femes

Because™ of € presence o rred Spaci ng, aga

i10 f or eshatng) :ﬁ#ﬁé:ﬁﬂﬂﬂs?i‘hercwt]&sﬁdﬁiﬁff@&ﬁo PP IREd aioermﬁt s3dd bluUS
serves to receive nmateri of the contact el enment or the bonding nmateri al

in a stthesfiipeckip whi¢hrte tureedubowsrdgdie thbgheaks mp donddngrmati on
during nggifyc;’ t-;rl't]ee Sﬁoﬁ&?ﬁfzé’ nﬁég@gfﬁf | fs Cpaznova:{ eod fo%r r’g a}as c.'lhr}z.si:ma%t It(i')xe _time
of manufacture.
The bonding material can be so applied that its height
15 over the chip base surface is slightly less than the heights of
the contact elements of the chip. The height can amount to, for
example, 5 to 9 micrometers when the contact elements have
helights of at lemst 15 micrometers. Thies has the advantage that
during the bonding process steps, initially, the end surfaces of
20 the contact elements of the chip will come intc contact with the
corresponding contact surfaces4of the substrate so that initially
there is a concentration of the ultrasonic energy on these parts.
The reduced height of the bonding material by
comparison to the contact elemente of the chip can also be
25 realized when the bonding material is applied to the substrate
rather than the flip-chip according to the first alternative. In



bet ween the contact el enents/contact surfaces and the bonding material,
especi ally when the bonding material is formed as an electrically
conductive material so as to avoid undesirable short circuiting between the
contact el enments/surfaces and the bonding 5 material. Especially in an
alternative configuration of the bonding material as an electrically
conductive material, it is possible using the bonding material in a very
sinple nmeaner to provide at least in regions a surface electric connection
bet ween 10 the substrate and chip or the electronic circuitry thereon. Such
a surface connection with nmultiple independent contacts can, for exanple,

b d I I | t I d potential.
'n thi S SHaREPoEhe SRRoRRFaRG: FBRSRLEL PRoERScPYDFbFaHE GRBonR TIATE whi ch
[ equl I ehayBHADeheOkon®dlACbald SnATRELACLRIPE SURPhATE ¥ KOsl LA s
ground, can be satisftfied. Such conductive bohding materials 10 create

el ectri Legenniahi eha helwdenoifheéhehicpneadtsebeihents 6anthe @R igshiied
optional patterns to the chip or substrate, for exanple, it can extend as a

meander tagtbenAubetyatieetreachikyec theasbovk cment tored andvankigees.
Fugthernnre, t he gontacﬁxglenents or surfaces of _the cﬂi or substrate can

be’repl aced by th&¥b8RE “ﬁhﬁePF&F‘%EEeEFEF?yaﬂﬂe?% PhErasenis ¢ contacts
are preggggﬂat%n\/%hagﬁewmw c@HQeEQF?ﬁp?Lth‘%&?n%?‘;%@oc%é)éﬁ‘%mm' al .

25 An e rment of the invention 1s | strat acconpanyl ng

drawi ngthet £30pwehip ahdGaubst@ageanwieeubpl théecontiedti éibeménte fdd fbxahi p.
FIG 2: a sectional aide elevation of a flip-chip. FIGS. | and 2 show that,
as a rephdcarenrregsedhsogetleti. | | Thiswceducae thepspaeingibetwasisithe e

whi ch h il d b i ial. 2. .f |
't r asoRE AR FPRoRaabbes FHPASERE e, 88, EPE EBSR EhSRFIFHS T o Thnd
regi on peiyeen bhe 6ARRAE! tBkeBRREEraLPORta PRESIne A BAEDALE Rl ety et 0 an

adhesive, especially a two conponent adhesive, can be used Which is applied
t o bot hlapedi og thepanbeeratien a bone-dry manner [so that dust will not
adhere thereto] and whose adhesive effect is first initiated when both
sides are brought IFnfancha: REpvifed thaknalreads:during Joir fRtAeéhts 3

axe cor ndi.pg! efor , ' ek an

ol ¢ rasorp SEGoPall) §af TR HRteckds BORRLLR CRLCELAL SR B8 OB (1 ek
is the yabgtrateregsr kRtaiblepr Byeah SAROSLVENELféde WY Y Sdriling i S
applied over a wde area between the contact elenents 3. between the

cdont actmatenbal sagdabtet kubbbmdtagonebyran| adhes iverefisel) bakween £he
channels 4 are,left sq.,that, upon_wel dj ith 20.ul.trasqund | age, f.or
def o meRCAREEFEYR BORALDE PAESEORLa0E ERErERIE 0% cHS, ROPHHAYA BN ng
nateria+aﬁ ESPRI BStRBdcWhboRerdRORaNBE 89 s plastically defornmed and
| ateral Iy spread.
Alternatively, it can be provided that a reliable
connection between the chip and substrate is obtained first after
20 an ultrasonic welding of the bonding material with the juxtaposed
partner element (substrate, chip or further bonding material).
In this case the complete bonding process is, for example, two
staged, whereby in the first stage, the electrically conductive
ultrasonic bonding between contact elements and surfaces [pads]

25 is produced and then the additional bonding is brought about. It

is possible to carry out the two stages simultaneously.



It is advantageous when, in the fabrication of the wafer additional

material as the bonding nmaterial 2 is applied by 25 the "plating" so that
the "underfill" process step is superfluous and the nechanical stability of
t he bond between the chip and _ g substrate is achieved either by the
effect of the ultrasound or through a chem cal process and which, after
producing the electrically conductive connection, that is after deformation
of the contact elenent, results in a full surface contact. 5 Wth
ultrasonic welding, initially the electrical contacts are formed and then

t he adhesi ve bonding with wel ding as a consequence of the fact that the

adhesi ve nateri al a | esser _height.than e cpnt e In, the
invention it is fﬂ%f’ﬁerﬁhgr 8§§8§8°?h3? %%Sn‘%%}% o Igl; ?ﬁgegﬁ ec‘%ﬁ%aﬁ%ll&
cont actgndOaR@ehbbaint Remadditi epal vEOPLLRIded £HEE e Urd IRBRLNE QR i €S
and/or ultrasound frequencies can be used. 8y contrast Wth the use of

ani sot riophédingmtaterieladbeatyYestefl el phocehér Ofel ding Verdmeted s t he
advantage that the bond is |ower ohm c _since no randomy oriented silver
parti clespaedaliyjupteathsrculteasonigcksequencies handorrlivkthmtdieml can

provi de a direct ntact between th ip_and subsfrate. In addition, the
met hod RF©F ﬁ‘érfﬁvgﬁﬁo.ﬁhgaﬁegglﬁgeﬂgf ggesfrﬁ?gaﬁgn? e i n%éusor‘é'opﬁ t ches
wher ease ¥k hpPHL8BL" 8Rbp ERBAUELINEMAWEESLNG parRhd €6t s NEA) P idhd gl hs
crust be 20 maintained In order to insure insulation. _ g _ PATENT

CLAIMS: 1. A chiprfeubatuztbetlieatthenuEt the elnvenatdn ol trersrs /sur f aces (3)
for producing an electricallg conductive_connection between a chip (1) and

a substPEREIARdpERpL| Fhephondipgaaberinl aswhether appied RN dherdBid®) in
t hat h i LR/ t 1). ¢t dt /.Ghi p,
ot weer?t rEr8oSFaBE P8, cRER) 2HFE80 1 tug NANPIEL L ety 0 GY ¢

Ned er | ofofd) of CEREEHhBNLEY 0ONEr¥bIER. | STREEENBESesibdd ASO N KB L 5 grodvidy P OF
substrate according to claim1l 10 characterized in that the height of the

bondi ngserevrertal take|l upsmahapniahe fier gekrample hewhethextofe| themona®dt of t he

chip (1), 3. chip.or substrate_,according,to one o he pr.ecedi ng cl aj s
char act‘)é]r?zﬂ%’aéf n°Fh&PTt ﬁﬁ%%ﬂi Af FRE Py ir(%)mﬂ%?{%ie@éie@ R P"%s‘ﬁe% ally
in the o a@fisgapne! BoABYLYT 1PnPh 0P¥EFséd) outh mdt S 1l FirilPHI R in
according one of the preceding clains characterized in that the bonding

mat er i dthé 2yecsessesnfidhannedat atthehnentat g af aled astecurfaade, especial ly
at_a distance. 5. A chip or substrate according to claim4 20 characterized
iTP t hateenReRE+ARSket ween the bonding material (2) - 10 and the contact

element (3)/surfaggea,CHAPAG! mlfdli s %O VEe ' Spplied area-wide or also

only at point locations between the contact elements (chip) or
contact pads (substrate). With an area-wide arrangement it is
preferably that the contact material surround the contact

20 elements or contact surfaces especially with a clearance,

Because of the presence of the preferred spacing, again

a region or channel is formed which surrounds the contact surface
or contact element and thus serves to receive material of the
contact element or the bonding material in a stress free and

25 force free manner upon the pressing or deformation during

bonding., These regions/channels can also form an insulation



formed which surrounds the contact elenment (3)/the contact surface and
especially insulates it against the bonding material. 6. A chip or
substrate according to one of the 5 preceding clains characterized in that
the bonding material (2) is weldable by nmeans of ultrasound and especially
at least regionally forns as area-wi de el ectrically nonconducting or
conducting between chip and substrate. 7. A chip or substrate according to
one of the 10 preceding clainms characterized in that the bonding naterial
(2) is an adhesive, especially whereby the chip (1) and the substrate each
have a part of a two-conponent adhesive (2) on the surface facing the

ot her. t echi i , especially,15 according to one
of 'the SPERSR,4¥G SertUt st eilnd s7doReath: RERRRERE L Ao bRe | RO P act

el ement fagdkiall ,t kepetiialll) waed the %h&%?oﬂdwﬂiﬂmiBcfoﬂ\E&mﬁ San
(3)/contact surfaces of the substrate an ultrasonic weld connection iIs
produceelectaizafldyi rehductiivat mayerdais sof aa bonavoapyd mahées htakDs ghioxt ded
20 between the contact elenents (3) of the chip (1% and/ or between the

cont act C$EFRAEdRGo et vasss thet Ecatrgtt Réempaka/ pur facae dandt thee bending
sugstraﬁgtggga&he chip (1). - 11 9. The nethod according to claim3$8
characterized i that the additional bond is effected by an ultrasonic

wel di ng of the bomgpagixater ial ab2h1vettRatifeChbRe{JiStDsh &f cene 0. The
met hod according to ore of the preceding 5 clainms. characterized in that

t he wel Bpnding maseydndi Ag ant eleakrifplly condietivetmaktehial hett visd di ng
paraneters, eci al | i th another wel di png, frequency and/or pressure, than
t he wel BPﬁaigi tﬁéi%t‘:\gﬁ g@f‘gﬁﬁﬁt §‘3F3fgahilnﬁe"%@f hHHMRER JPIRBRF 5P one of
the pre ' 1Q.chaimg, 4¢h i zed,.l a | ' r
adnesi chrOrane, ALy 18pBE, R TRAEEE BBl pot1 0 ol Sl AL
neg eri athé3pubstpatesafdd Bh2pJapsthd) eléctfenidt @1+l ©Fy | théreon. Such
channel s/ grooves (4). 12. The nethod according to one of the preceding 15
cl ai ns, achurfacer connecsiphavibh modhipbe Lhdepemdenty centadtd a2, divort

| east area-gﬁg? ggrngg ignducting bond is roduch between t he ch%:%ad

subst r gP&am supply one or motre supply voltages or a
ground potential. In this manner the known regquirements,
precisely for high power chips which require a number of contact

15 elements to be supplied with voltage or ground, can be satisfied.

Such conductive bonding materials te create electric
connections between the chip and substrate can be applied in
optional patterns to the chip or substrate, for example, it can
extend as a meandering comnnection between the contact elements

20 and surfaces.

Furthermore, the contact elements or surfaces of the
chip or substrate can be replaced by the bonding material
egpecially where the electric contacts are prepared for voltags
supply and the application of a ground potential.

25 An embodiment of the invention is illustrated in the

accompanying drawing. It shows:
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15 used as the last mask in the wafer process.

In the present embodiment, the bonding material 2 is
applied over a wide area between the contact elements 3. Between
the contact elements 3 and the bonding material 2, intervening
gpaces 4 or channels 4 are left so that, upon welding with

20 ultrasound, place for deformed material both of the contact
elements 3 and also of the bonding material 2 remains and which
upon welding iz plastically deformed and laterally spread.

It is advantageous when, in the fabrication of the
wafer additional material as the bonding material 2 is applied by

25 the "plating” so that the "underfill" process step is superfluous
and the mechanical stability of the bond between the chip and
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substrate is achieved either by the effect of the ultrasound or
through a chemical process and which, after producing the
electrically conductive connection, that ia after deformation of
the contact element, results in a full surface contact.

5 With ultrasonic welding, initially the electrical
contacts are formed and then the adhesive bonding with welding as
a consequence of the fact that the adhesive material 2 has a
lesser height than the contact elements 3. In the invention it
is further provided that upon producing the electrical contacts

10 and than the additional bonding, different ultrasound energies
and/or ultrasound fregquencies can be used, By contrast with the
use of anisotropic conductive adhesives, the process of the
invention has the advantage that the bond is lower ohmic since no
randomly oriented silver particles are required as current tracks

15 but the bonding material can provide a direct contact between the
chip and substrate.

In addition, the method of the invention can be used

for small contact spacings or pitches whereas with aniscotropic
conductive adhesive, smallest mean path lengths must be

20 maintained in corder to insure insulation.



bC, #10% @ 109B& () - @109%B& ()-" 10 U 10 U 10 U910% U& () - 3@10%

U& ()-y1l: $10% U& ()-\ TdEbC, #10% GLOYB& () - @10YB& () -y

1098B& () - #109B& ()-1098B& ()-L"1098& ()-T

>udEbC, #10% , 9$109B& () - " &109B& () - y#10%& ()-' 109B& () - #109B& () - #109B& (
) - u7WIEDC, #10% yl . s! 109B&' () -, #109B&' ()-*  $109B&' ()- @' $109B&' ()-' #109B&' ()
- %4109B& () - 5pdYNC, #10% 10B 10B 10B910%B& () -, 5

1098& () -33"1098B& () -, 1109B& () - &0Z109B& () - OMIEYNC, #10% L#10% U& () -, 10%
U& ()-10% U& ()- #10% U& ()-y"10% U& ()- #10% U& () - &IJEYNC, #10% "&10%

U& ()-, 10% U& ()-3T10% U& ()-f' $10% U& ()-Z"10% U& ()-' 10%

U& () - VCAEYNC, #10%

PATENT CLAIMS:

1. A chip/substrate (1) with multiple contact
elements/surfaces (3) for producing an electrically comnductive
connection between a chip (1) and a substrate, especially by

5 means of ultrasonic welding, characterized in that on the side of
the chip/substrate (1) turn toward the substrate/chip, between
the contact elements/surfaces (3) at least over regions a bonding

material (2), especially one which is arranged ultrasonically.

2. A chip or substrate according to claim 1
10 characterized in that the height of the bonding material is less
than the height of the contact elements (3) of the chip (1).

3. A chip or substrate according to one of the
preceding claims characterized in that the bonding material (2)
has recesses (4), especilally in the form of c¢hannels and/or

15 grooves (4).

4, A chip or substrate according one of the preceding
claime characterized in that the bonding material (2) surrounds a

contact element (3)/a contact surface, especially at a distance.

5. A chip or substrate according to claim 4
20 characterized in that a spacing between the bonding material (2)
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conducting between chip and substrate.

7. A chip or substrate according to one of the
10 preceding claims characterized in that the bonding material (2)
is an adhesive, especially whereby the chip (1) and the substrate
each have a part of a two-component adhesive (2) on the surface

facing the other.

8. A method of connecting a chip (1), especially
15 according to one of the preceding claims, with a substrate, in
which between the contact elemente (3) of the chip (1) and the
corresponding contact elements (3)/contact surfaces of the
substrate an ultrasonic weld connection is produced,
characterized in that by means of a bonding material (2) provided
20 between the contact elements (3) of the chip (1) and/or between
the contact surfaces of a substrate a further bond is formed

between the substrate and the chip (1).
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the contact elementes (3).

1l. The method according to one of the preceding
10 claims, characterized in that during the welding and/or adhesion,
material of the bonding material (2) and/or the contact element
material (3) is pressed into gaps (4) in the material or into

channels/grooves (4).

12. The method according to one of the preceding
15 claims, characterized in that by means of the bonding material
(2) an at least area-wide surface conducting bond is produced

between the chip and substrate.
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