FLI P- CHI P PROCESS BY PHOTO- CURI NG ADHESI VE BACKGROUND
OF THE INVENTION 1. Field of the Invention The present
invention relates generally to seniconductor, and nore
particularly, to a flip-chip process by photo-curing
adhesive. 2. Description of the Related Art A

convent i pngp. CHIPPIROCESE B PADTO-CURINGADRESIVE On a
substrate. However, the coefficient of thermnal

expansi on (15ppm C) of the substrate is different from
that (2.5ppm C) of the chip, what is between the

h{ﬁ% tﬁﬁﬁ Uivnd bject to shear failure to
‘l%la)\@[g aﬁgggggrac iﬁ%ﬂ%f ect contact. Referring to

F 0,s0lye the aforenentioned problens, a
lpg{?ﬁfg%ﬁthﬁlnwpgf’i al is filled between a substrate 1

and hip 2 and then, solidified by.heati .
spac gﬁ%pggqnt IRRALga @ﬁ'&eﬁflbaﬁo SStYFER g?ﬁ&gf“ﬁ (flﬁgl% pafticularly,
OVﬁfal . struc urg. Howeveé a plurality of spherical

tQ PP PROsERS PY PROToSUINE AdlSSVSeen the substrate 1 and

the chip are arranged in ball grid array (B&), and

2
2; Pescidptign oftheRelatedAfn the air fromwhat is between
the substrate 1 and the chip during the process E‘hat
the pheragnHenakflirsehipprocess if fq ¢asey 2 <hip g @sypstuate, HApgyer, the
of air bubbles 5 are formed in the spacer 3. Jﬂg ot I}rer
canflicient qfhthermaglr expansione 61 SPPRAT) of Hbg  WBStERl i, §ifferpat from that
heati ng process is still subject to expansion to
(2cpué Cared thepghip, what is hetweert the| substrate andhtheghipcis subject g shear
t he spherical contact nenbers 4, such that such
fafltmeue havecfatiguesdradkl andefmperfécteorftaxt. t he fati gue crack and
the inperfect contact. |In addition, the heat energy

generraffatinghiol BIG.hg, whisive the dieiengntipedapmbilenmy a packaging

result in the air bubbles 5 to incur the aforesaid
miteRdllie filed BAAYBRY stlfstritdE dntMEINTP Diind then solidified by heating to be
a spacer 3 for enhanced mechanical strength of the overall structure. However, a
plu_rality of spherical contact members 4 located between the substrate 1 and the chip 2
are arranged in ball grid array (BGA), and it is not easy to drain the air from what is
between the substrate 1 and the chip during the process that the packaging material is
filled, such that a number of air bubbles 5 are formed in the spacer 3. In other words, the
air bubbles 5 while heated during the heating process is still subject to expansion to
cause and apply the shear failure to the spacer 3 and the spherical contact members 4,

such that such structure is still defective for the fatigue crack and the imperfect contact.
In addition, the heat energy generated while the chip 2 is being operated may result in
the air bubbles 5 to incur the aforesaid problems.

SUMMARY OF THE INVENTION

The primary objective of the present invention is to provide a flip-chip process
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The primary objective of the present invention is to

provide a flip-chip process 1 by photo-curing

adhesive, wherein the flip-chip process definitely

i mproves the drawbacks of the prior art, avoiding

formation of air bubbles, and increases the yield of

Pr 9 yhbicOfurinkh 8dHesi8J Whagkird the ip\RipOfprddess dedRNt improves the

invention is attained by the flip-chip process

| NGhWBAdRY of BR pHR RS, Aloidths RRMbich 6f At biliblds! dhddhcreases the yield of

spherical contact nenbers on a surface of a wafer

fq& higiof Photo-curing adhesive layer on the surface

~of  the wafer, wherein said photo-curing adhesive

| ayer coygr " 3t @hivE 38 MO brek it iRAEbh GRbuARR B the flip-chi

menber 80[;{% %ﬁ%gs (% é&lgphertllcgfe cor%t act nenbers o?}ct he promp
phot o- curing adhesi I - R THAY tact b

DRGSR LSRRy B R6Sling o BRUARY of shbercifcontact members on 2

waf

_ ve T Ve by exposur e, cu o
c ot & vBfeeniotne il pleLodiERL® IR A WS of he water,

eri cal contac
menber.s |.i.e. agai nst ntact points of t ubstr at.e:.
S S DT B TV CoVana Part el poRbat i P epgal contact
et G B PR B SIS B FBARI AL aesive tayer

connected with the chip units and the contact. points .

o FORding; e phatoeeuringl HhenreseP PYCRRISIPHE AR e fer into 2
FIG 1 is a flowchart of a preferred enbodi nent of .

t phirgity of ehin wnitshpleeing e chipupits en  spbsiratsfodet thegpherical contact
wafer of the preferred enbodi nent of the present . .

i meatbersolig agsimshicontadt ipeinky ofathg svhstratepaind pressypiriagitigehip units and
contact nmenbers. FIG 3 is a schematic view of the
witfearheating the sphezicelr qoathcieprtiods treenablefthe bpheripl @grtaet members to be
i nvention, showi ng the structure of the wafer and the f
spleklet cald elodtiieally compadiat svith the chip units and the contact points of the

0.

substrate.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a flow chart of a preferred embodiment of the present invention.

FIG. 2 is a top view of the wafer of the preferred embodiment of the present
invention, showing the arrangement of the spherical contact members.

FIG. 3 is a schematic view of the wafer of the preferred embodiment of the
present invention, showing the structure of the wafer and the spherical contact
members.

FIG. 4 is another schematic view of the preferred embodiment of the present
invention, showing the structure of the photo-curing adhesive layer.

FIG. 5 is a schematic view of the preferred embodiment of the present

invention, illustrating that the photo-curing adhesive layer is treated by exposure.
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FIG 4 is another schematic view of the preferred

enbodi nent of the present invention, show ng the

structure of the photo-curing adhesive layer. FIG5 is

a schematic view of the preferred enbodi nent of the

present invention, illustrating that the photo-curing
adhesi Ver[GaYa§ ahdthdr' 8RB cDYieR dTARd bR ferded FIntbolirhént of the present
anot her schematic view of the preferred enbodi nent of

t hevBitRRCMustrdtiiY SRH: HRThig dlitd He'a8hihGhd fidbtrdtbie chi p

units |lie agalnst the substrate. FIG 7 is another

schemat igGYy §WaQindr ré_@lixe?ﬁaﬁf‘ce\fié\? AP pdiEdRA lenftlodinhtit of the present

~present invention, tllustrating that the chip units

ars S | e snheri c e

ey SRR Hsf e 6y WIE PGSR, SRRLAR g BRSHReARA contac

batggdbeorgart e, rior art, showing that the Air bubbles

are 1ormed A fl'he packi ng material. DETAILED

DESCRI P OF PREFERRED ENBQODI VE Ref er r,i nqQ. :

FI GS. 1}!}, 15¢ JCBCIR CpV‘E)‘P’S%@?sSt‘B‘;?&I‘g?SI%‘%S ‘flg‘& ?lu‘e&g“&%“’ showing that

adhes. iin accordance with a preferred enbodi nent of

tﬁEe ?)‘Fég@r\?s qrﬁfc}’éﬂf"igﬁ‘rfﬁPH%‘fkﬂfbge‘?a‘t%ﬂ “foll owi ng steps.

a)_Dispose a plurality of spheri_cal n ers 10

DB BES RSRIEIRY oF PREFERISH shBbRTMIEES 5

3. b) Form a photo-curing adhesive layer 30 on a_ top ..

si de” of Refrringattie FIGS. dy7.spi fip-cémmrersss by RiQususing efissive in

4. The spin coating is taken for the purpose of .

p Bespadanice iyithia prefgrpderabodiment of dheprgsany invartianigcludes the following

formati on of the photo-curing adhesive |ayer 30. The

pe®p®- curi ng adhesi ve | ayer 30 covers a part of each

of the spherical contact nenbers 10, covering at

| east S@PPispost helwality af spharieal ahtactimiembérstileonsplop sidsaif a wafer
contact nenbers '
20, as shown in FIGS. 2 and 3.

b) Form a photo-curing adhesive layer 30 on a top side of the wafer 20 by spin
coating, as shown in FIG. 4. The spin coating is taken for the purpose of preventing air
bubbles from generation during formation of the photo-curing adhesive layer 30. The
photo-curing adhesive layer 30 covers a part of each of the spherical contact members
10, covering at least 50% of the surface area of each of the spherical contact members
10, whereby each of the spherical contact members 10 is exposed of the photo-curing
adhesive layer 30. In this embodiment, the photo-curing adhesive layer 30 covers 70%
of the surface area of each of the spherical contact members 10.

¢) Expose the photo-curing adhesive layer 30 by ultraviolet rays to solidify and
attach the photo-curing adhesive layer 30 to the top side of the wafer 20.

d) Cut the wafer 20 into a plurality of chip units 22.

¢) Put the chip units 22 on a top side of a substrate 40 having a plurality of
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10, whereby each of the spherical contact nenbers 10

i s exposed of the photo-curing adhesive |layer 30. In

t hi s enbodi nent, the photo-curing adhesive | ayer 30

covers 70% of the surface area of each of the

spherical contact nenbers 10. c) Expose the

p h@intact peints 2z db ebowie i &Y@Gr6,30hdpgin Whd spheriodl adontaatymetnbers 10 lie
solidify and attach the photo-curing adhesive |ayer
3(aghimst the cdmqrt poiaies 42f oftiliesubsd 26 480. d) Cut the wafer

20 into a plurality of chip units 22. e) Put the chip

units 22) PRssarik@hechifurifs 22 4 dn Rbethé SphsaiéhIn@nfact members 10,
plurality of 3 contact points 42, as shomn in FIG 6,

Whiersbwn HREFISPNEEd eadble eyt §herit® THBRIast ﬂfl@tﬂbb:% 1P€RbBSYelded and
t he cont act p0|nts 42 of the substrate 40. f)

Pre!%‘éﬁiéﬁll% BorlldBred With #MBichiD writs3Pthnli hﬁé‘c&ﬁé@t pbit&s 42 of the substrate
spherical contact nmenbers 10, as shown in FIG 7,

engbl e the spherical contact nmenbers 10 to be melded

and electrically connected with the chip units 22 and

the ¢ Onﬁ%cﬁg lofi! &wﬁﬁes%ﬁt }anntf Wosh r(%hﬁléd? lepl'cﬂlle the drawbacks of

COﬂC| usi on ent 1 nvention can

rior art rev, nt n
g a%u@fﬁ?%@“? i i By gsrém%be%ﬁ%en shifhnjg and the
bst at and reyent t.he
a%%séalgv@ ;}’é?" EH%ﬂvf g e Ahav e 0 i ipleal contac
10 f fallu e to further over
f*EF'F*b o §8 Higqshep fa %é?f her cosreRte %ﬁ%&rmk and the
W th he prior. art, the present invention causes
bEPCEFCtFPRipE- Cempﬁﬁeédm@ttﬁe Rriong theressmbinyeptign Gayses better yield
adhesi ve | ayer of the present invention can provide

tfzé’tnr@iucwg.aad the pheto-genng adhesive layerafdhe peesent inveptipmpan provide
structural nechani cal strength. Although the present !
ibettermigidity anskadbersncatiosensethstiendvierall sruptacal maghapical strength.

specific preferred enbodi nent thereof, it is no way
| i mi t edlthougththedquesent mvehtidnkasi beenslescatbed with respect to a specific

preferred embodiment thereof, it is no way limited to the details of the illustrated
structures but changes and modifications may be made within the scope of the appended

claims.



structures but changes and nodifications my be made

within the scope of the appended clains. 4 WHAT | S

CLAIMED IS: 1. Aflip-chip process by photo-curing

adhesi ve layer, conprising steps of. a) disposing a

plurality of spherical contact nmenbers on a surface of

a WYEAT ISCLAPMEDESa phot o-curing adhesive [ ayer on

the surface of said wafer, wherein said photo-curing

adhesi ve | ayer covers a part of each of said spherical

contact nenbers to expose said spherical contact

menbers pfa fg).chi E S5 IrBb- QRS SMRi e IARE, cofbrising steps of

sol i difying ?a‘%ép otsg- Lfirh? ng a %es]?{vleel ayércoggynsmgsepso

exposur e,y i ' .Sl far | i i¥ac

chi p uni %) sd;lg)gfﬁg Itayé‘lﬂgléé'g) af g%%?ﬁ?p? Oiﬁ%%t%&%lﬁérgagh Eslifarca

wherein ' erni cal contact nenbers | [ .

cont act DR8I PR PR s Syl bater. wherein
and

contd o fshBt &ty 1ol eEia 3 Rath APl conact members
Al PR HA PSR Sonsl eipes ffeA ghito Bng ALt lyds
phot o- cufd SRR pote-&iens adhesivilaitrdly BPOBETer s at

| east 50% of the surface area of each of said
spher i c4) ceiéng said waderjatoq pluralityipf chipiugitshi p process as
defined in claiml, wherein said photo-curing . .
adhesi vé) |pgaing isaidt pleipserils By 4 sulfstatee qvisyein piaid spherical contact
coating. 5

members lie against contact points of said substrate; and

fof a wafer;
te,

f) pressurizing said chip units and then heating said spherical contact members
i
to enable said spherical contact members to be welded and electrically connected with

said contact points of said substrate.

2. The flip-chip process as defined in claim 1, wherein said photo-curing
adhesive layer in the step b) covers at least 50% of the surface area of each of said

spherical contact members.

3. The flip-chip process as defined in claim 1, wherein said photo-curing

adhesive layer in the step b) is formed by spin coating.



