SEM CONDUCTOR PACKAG NG METHOD AND STRUCTURE THERECF FI ELD OF THE | NVENTI ON
The present invention is generally related to a sem conduct or packagi ng

met hod, which particularly relates to the sem conductor packagi ng net hod
~that prevents copper ions fromdissociation. BACKGROUND OF THE | NVENTI ON

SEMICONDUCTOR PACKAGING METHOD AND STRUCTURE
THEREOF

FIELD OF THE INVENTION

The present invention is generally related to a semiconductor
packaging method, which particularly relates to the semiconductor
packaging method that prevents copper ions from dissociation.

BACKGROUND OF THE INVENTION

Modern electronic products gradually lead a direction of light, thin,
short, and small. Accordingly, the circuit layout for electronic products
destines to develop technique such as “micro space between two electronic
connection devices”. However, a short phenomenon is easily occurred in
mentioned circuit layout via an insufficient gap between two adjacent
electronic connection devices.

SUMMARY

The primary object of the present invention is to provide a
semiconductor packaging method includes providing a substrate having an
upper surface and a plurality of pads disposed at the upper surface, and
cach of the pads comprises a first coupling surface having a plurality of
first conductive contact areas and a plurality of first non-conductive
contact areas; forming a conductible gel with anti-dissociation function on
the upper surface and the pads of the substrate, wherein the conductible gel
with anti-dissociation function includes a plurality of conductive particles

and a plurality of anti-dissociation substances; mounting a chip on the



Modem el ectroni ¢ products gradually lead a direction of light, thin, short,
and small. Accordingly, the circuit layout for electronic products destines
to devel op techni que such as "micro space between two el ectroni c connection
devi ces". However, a short phenonenon is easily occurred in nmentioned
circuit layout via an insufficient gap between two adjacent el ectronic
connection devi ces. SUMVARY The primary object of the present invention

is to provide a sem cpnduct or .packagi ng nmet hod incl udes providing a
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upper surface, and each of the pads conprises a first coupling surface
havi ng a Pirteca iafy the subsirateoandcai plurebty aef conpes-codaiming ubumpsy of
first non-conductive contact areas; formng a conductible gel with
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substrate, wherein the conductible gel with anti-dissociation function
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anti -di ssoci ation substances; nmounting a chip on the substrate, the chip
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contact areas of the first coupling surfaces and the second conductive
cont act afuskacestanthdhe swenadceopling svufacesesaidvaenduetivggarticles are
anti-di ssoci ati on substances are | ocated between adjacent conductive
parti cl esleetamdallyf cohredted swithothd finst sondactese @odtacdicareas daththes iesind
coupling surfaces, said anti-dissociation substances are in contact with
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and the ring surfaces of the copper-containing bunps are covered with the
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copper - cont ai ning bunps’ being covered by the anti-dissociation substances
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are in contact with the second non-conductive contact areas of the second
coupling surfaces, and the ring surfaces of the copper-containing bumps
are covered with the anti-dissociation substances. As a result of the ring
surfaces of the copper-containing bumps being covered by the
anti-dissociation substances of the conductible gel with anti-dissociation
function, when a dissociation phenomenon via copper ions from the
copper-containing bumps is occurred, the anti-dissociation substances may

capture those dissociated copper ions to avoid short phenomenon from

happening.




DESCRI PTI ON OF THE DRAW NGS FIGS. 1 Ato 1C are section schematic

diagrans illustrating a sem conductor packagi ng nethod in accordance with a
preferred enbodi nent of the present invention. DETAI LED DESCRI PTI ON OF THE
| NVENTI ON Wth reference to Figs. |Ato 1C, a sem conductor packagi ng

met hod in accordance with a preferred enbodi nent of the present invention
includes the steps as followed. First, referring to Fig. 1A, providing a

substrate 110 having a lity of pads 112

di sposed at the upper ggﬁﬁggéléfﬁ5ﬁf&ﬂ%i%g?ﬁﬁ%gﬂﬁhiég, the pad 112 can be a
pin of the substrate 110 or_a bunp pad of trace |ljines. Each of the pads 112
conprises a fEKad. cbipltond Gsuaeasecuon splicmatigt diagrasy fidlpstrating wher ei n
the first coupling surface 113 conprises a plurality of first conductive
cont act asencontBatemdpackigingl imgthefd f i sacommdancaduwithvea c pnefectedar eas
113b. Next, referring to Fig. 1B, Fig. 1B indicates formng a conductible
gel with emboddnsavof tic preseunvemtiolk0 on the upper surface 111 and the
pads 112 of the substrate 110, wherein the conductible gel with

anti-di ssociation function 120 includes a plurality of conductive particles
121 and a plurality of anti-dissociation substances 122. In this

enbodi nent, the a@EﬂH%iIaES . RNOE rpﬁg Hgyg}@rml\prgani C

sol derability preservati ve, erein the materi the organic
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in accordance with a preferred embodiment of the present invention
includes the steps as followed. First, referring to Fig. 1A, providing a
substrate 110 having an upper surface 111 and a plurality of pads 112
disposed at the upper surface 111, in this embodiment, the pad 112 can be a
pin of the substrate 110 or a bump pad of trace lines. Each of the pads
112 comprises a first coupling surface 113 and a lateral surface 114,
wherein the first coupling surface 113 comprises a plurality of first
conductive contact areas 113a and a plurality of first non-conductive
contact areas 113b.  Next, referring to Fig. 1B, Fig. 1B indicates forming
a conductible gel with anti-dissociation function 120 on the upper surface
111 and the pads 112 of the substrate 110, wherein the conductible gel with
anti-dissociation function 120 includes a plurality of conductive particles
121 and a plurality of anti-dissociation substances 122. In this
embodiment, the anti-dissociation substance 122 can be an organic
solderability preservative, wherein the material of the organic solderability
preservative can be chosen from one of benzimidazole or imidazole

derivative. = Furthermore, the imidazole derivative can be one of




Brenzotri azol e, Phenyli m dazol e, Substituted Benzi m dazole, Aryl
Phonyl i m dazole or a m xture thereof, and the benzi m dazol e can be one of
Brenzotriazol e, Phenylim dazol e, Substituted Benzim dazole, Aryl
Phonyl i m dazol e or a m xture thereof Finally, referring to Fig. 1C,
mounting a chip 130 on the substrate 110, said chip 130 conprises an active
surface 131 facing toward the upper surface 111 of the substrate 110 and a

plurality_of copper:containing . hunps 132 djsposed at the active surface
131. In t Brenedpsdrkent ,i)ﬁﬁﬂﬁﬂﬁ’daélq’@ ﬁubﬁéugqsbpelﬁe@@m@amkg bdpk 132

can be chosen fromone of copper/nickel or copper/nickel/gold. The

conduct i bPhogglimidarolgrt a mistweitherant, and ¢he gvﬂnmmd@m& san be one of
copper - cont ai ni ng bunps 132, each of the copper-containing bunps 132

conpr i sesBaesastoiadolmupPhegykmidazsle] 33 abstitated nBenihddazdRs, Weelein the
second coupling surface 133 conprises a plurality of second conductive

contact aPheaaylidddassie ¢ Philkalrettieffofsecond non-conductive contact areas
133b. The copper-containing bunps 132 are electrically connected with the

pads 112 via Fﬁﬁlﬁﬁi‘@fé?ﬁhg%%g? ¢l gﬁo&%% acaﬁﬁglfaglgéﬂ'%@g §§B$ﬁ£tierﬂto

coupling surfaces 113 and~the Second couplTng s es e conductive
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contact ch) hthtehecc;spepce%—nc%ntaining bumps 132 can be chosen from one of
copper/nickel or copper/nickel/gold. The conductible gel with
anti-dissociation function 120 covers the copper-containing bumps 132,
each of the copper-containing bumps 132 comprises a second coupling
surface 133 and a ring surface 134, wherein the second coupling surface
133 comprises a plurality of second conductive contact areas 133a and a
plurality of second non-conductive contact areas 133b. The
copper-containing bumps 132 are electrically connected with the pads 112
via the conductive particles 121 located between the first coupling surfaces
113 and the second coupling surfaces 133. The conductive particles 121
are electrically connected with the first conductive contact areas 113a of
the first coupling surfaces 113 and the second conductive contact areas
133a of the second coupling surfaces 133. The anti-dissociation
substances 122 are located between adjacent conductive particles 121, each

of the first coupling surfaces 113 and each of the second coupling surfaces

133. The anti-dissociation substances 122 are in contact with the second




non- conducti ve contact areas 133b of the second coupling surfaces 133, and
the ring surfaces 134 of the copper-containing bunps 132 are covered with
the anti-dissoci ati on substances 122 therefore form ng a sem conduct or
packagi ng structure 100. Besides, the anti-dissociation substances 122 are
in contact with the first non-conductive contact areas 113b of the first
coupling surfaces 113 as well. As a result of the ring surfaces 134 of the
copper-cont ai ni ng hunps 132 bei ng covered by the, anti-di ssoci ati
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when a di ssoci atjon phenonenon via copper ions fromthe copper-containing
bunps 132and the cmgr strfacasel 3hoif the seppeacooiaisuigsbampss! 32 argragvens: ur e

t hose di ssociated copper ions in tinme to avoid short phenonmenon from
happeni ngwathd the i ngtodéssoenatiact wibstandes! d122 t therstecofislucings ackagi ng
structure 100. Wth reference to Fig. I C again, a sem conduct or

packagi ngsghicodiductorl Packagingc otrdenne WOh Bawidéer fivd apmpaitisoetiodl this
invention includes a substrate 110, a conductible gel with
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an upper surface 111 and a plurality of pads 112 di sposed at the upper
surface 1 %@qﬁ i 2 i's LIt i

surface 1%%3ban a%lg %?ﬁh@{ﬂé gggﬂﬁi-ﬂ#haeé:?ﬁigt %%u%ll%%%ﬁs%fﬁ%éggn%%s
conpri ses | ur ahjt f first nduct i v ont reas 11 d

o ural + 0y B B3 g Ble cobbbr SORARE BuiREL 352, SRR 00BN s e ge
with anti-dissociation function 12Q..s f on th er surface,111 and
the pads. Aty BASOCIRIET o IICRRD . 1200 S o Th%ndeeRduiibige Sl « pwith
anti-dissociation, functjon 120 jncludes a pluraljty of . conducti ve,

parti cl esAntp-dissegiatiqn urction ok2(intwhen s odissorighiosy hansseenanoviarhe chip
130 is nounted on the substrate 110 and conprises an active surface 131
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copper -cont ai ni ng bunps 132 di sposed at the active surface 131. Each of the
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second coupljng surfaces 133,. wherein the .anti-di ssocjati.on st gnces 122
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coupling surfaces 113 and each of the second coupling surfaces 133. The
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non- conductive contact areas 133b of the second coupling surfaces 133 and
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113. The anti-dissoci ation substances 122 cover the ring surfaces 134 of
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112. Wiile this invention has been particularly illustrated and described
In The first coupling surface 113 comprises a plurality of first conductive
contact areas 113a and a plurality of first non-conductive contact areas
113b. The conductible gel with anti-dissociation function 120 is formed

on the upper surface 111 and the pads 112 of the substrate 110, and said

conductible gel with anti-dissociation function 120 includes a plurality of




detail with respect to the preferred enbodi nents thereof, it will be
clearly understood by those skilled in the art that it is not limted to
the specific features and descri bes and various nodifications and changes
in formand details nay be made w thout departing fromthe spirit and scope
of this invention. Wat is clained is: 1. A sem conductor packagi ng net hod
at | east conprising:

conductive particles 121 and a plurality of anti-dissociation substances 122.
The chip 130 is mounted on the substrate 110 and comprises an active
surface 131 facing toward the upper surface 1‘11 of the substrate 110 and a
plurality of copper-containing bumps 132 disposed at the active surface
131. Each of the copper-containing bumps 132 is covered with the
conductible gel with anti-dissociation function 120 and comprises a second
coupling surface 133 and a ring surface 134, wherein the second coupling
surface 133 comprises a plurality of second conductive contact areas 133a
and a plurality of second non-conductive contact areas 133b. The
copper-containing bumps 132 are electrically connected with the pads 112
via the conductive particles 121 located between the first coupling surfaces
113 and the second coupling surfaces 133. Besides, the conductive
particles 121 are electrically connected with the first conductive contact
areas 113a of the first coupling surfaces 113 and the second conductive
contact areas 133a of the second coupling surfaces 133, wherein the
anti-dissociation substances 122 are located between adjacent conductive
particles 121, each of the first coupling surfaces 113 and each of the
second coupling surfaces 133. The anti-dissociation substances 122 are
in contact with the second non-conductive contact areas 133b of the
second coupling surfaces 133 and the first non-conductive contact areas
113b of the first coupling surfaces 113. The anti-dissociation substances
122 cover the ring surfaces 134 of the copper-containing bumps 132 and
the lateral surfaces 114 of the pads 112.

While this invention has been particularly illustrated and described in




provi ding a substrate having an upper surface and a plurality of pads

di sposed on the upper surface, wherein each of the pads conprises a first
coupling surface having a plurality of first conductive contact areas and a
plurality of first non-conductive contact areas; formng a conductible gel
W th anti-dissociation function on the upper surface and the pads of the
substrate, wherein the conductible gel with anti-dissociation function

i ncl udes plurality of conductive partjcles and a plurali of
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chip conprises an active surface facing toward the upper surface of the
subst r at eurdersasl by dhose skilled ppdhe ashthatnit ig noinkb@it@dstso el specifige acti ve
surface, wherein the conductible gel with anti-dissociation function covers
t he coppefeatunes aindi desdribgssanceaations moei frapipes-amhtchamgesgirb foqms andnpr i ses
a second coupling surface and a ring surface, said second coupling surface
conpr i sesdetailk uhayitie/ neddes edenshitcdeshitiniy froe®hedpist aad stvperoplthisal ity of
second non-conductive contact areas, sald copper-containing bunps are

el ectri calphyngennected with the pads via the conductive particles |ocated
between the first coupling surfaces and the second coupling surfaces, said
conductive particles are electrically connected wth the first conductive
contact areas of the first coupling surfaces and the second conductive
contact areas of the second coupling surfaces, wherein the

anti-di ssoci ati on substances are | ocated between adjacent conductive
particles, each of the first coupling surfaces and each of the second
coupling surfaces, said anti-dissociation substances are in contact with

t he second non-conductive contact areas of the second coupling surfaces,
and the ring surfaces of the copper-containing bunps are covered with the
anti-di ssoci ati on substances.




2. The sem conduct or packagi ng nethod in accordance with claim1, wherein
the anti-dissoci ati on substances are in contact with the first

non- conducti ve contact areas of the first coupling surfaces. 3. The

sem conduct or packagi ng nethod in accordance with claim1, wherein each of
the pads conprises a lateral surface being covered with the

anti-di ssoci ati on substances. 4. The sem conductor packagi ng nethod in
accordancg wi t.h cl.aiml, wherein the anti-dissociation substance can be an
organic s AASTHMSH I5r eservative. 5. The semi conductor packagi ng net hod
I n accordance with claim4, wherein the material of the organic

sol der abi 11 t semécenduntorpackaging nmebodmnatrleash gHaposingsnzi m dazol e or

i m dazol e derivative. 6. The sem conductor packagi ng method in accordance
wi th cl ai m providingia substratei bizwiogean exppeatsuviaccaande pheabty of pads
Brenzotri azol e, Phenyli m dazol e, Substituted Benzi m dazole, Aryl

Phonyl i mi dazdadposed mrthat%mﬁart fhafecd,, whorkih heacheof ithe qarisl eomprisbe @ne of

Brenzotriazol e, Phenylim dazole, Substituted Benzim dazole, Aryl

Phonyl i m dazikec@iplangsuifdce hab@ieaiplurality of first conductive contact areas
and a plurality of first non-conductive contact areas;
forming a conductible gel with anti-dissociation function on the upper
surface and the pads of the substrate, wherein the conductible gel with
anti-dissociation function includes a plurality of conductive particles
and a plurality of anti-dissociation substances; and
mounting a chip on the substrate, the chip comprises an active surface
facing toward the upper surface of the substrate and a plurality of
copper-containing bumps disposed at the active surface, wherein the
conductible gel with anti-dissociation function covers the
copper-containing bumps, each of the copper-containing bumps
comprises a second coupling surface and a ring surface, said second
coupling surface comprises a plurality of second conductive contact
areas and a plurality of second non-conductive contact areas, said
copper-containing bumps are electrically connected with the pads via
the conductive particles located between the first coupling surfaces and
the second coupling surfaces, said conductive particles are electrically
connected with the first conductive contact areas of the first coupling

surfaces and the second conductive contact areas of the second coupling

surfaces, wherein the anti-dissociation substances are located between



7. The sem conduct or packagi ng nethod in accordance with claim1, wherein

the material of the copper-containing bunps can be chosen from one of
copper/ ni ckel or copper/nickel/gold. 8. A sem conductor packagi ng structure
at | east includes: a substrate having an upper surface and a plurality of
pads di sposed at the upper surface, each of the pads conprises a first
coupling surface having a plurality of first conductive contact areas and a
plurality of first non-conductiyve contact areas; a conductible gel with

anti - di ssociagiacent FaamERICHIY Cf mmsée%rﬁatQheOﬁﬁb@rfslé@rcf%i%@ufﬁaée@m of the
substrate, said conductible gel with anti-dissociation function includes a
plural ity ofachrafuibiei secopdr couplesg antfagespl smdlanti-dissoarationdsghssbenets on
subst ances; and
are in contact with the second non-conductive contact areas of the
second coupling surfaces, and the ring surfaces of the
copper-containing bumps are covered with the anti-dissociation
substances.

2. The semiconductor packaging method in accordance with claim 1,
wherein the anti-dissociation substances are in contact with the first
non-conductive contact areas of the first coupling surfaces.

3. The semiconductor packaging method in accordance with claim 1,
wherein each of the pads comprises a lateral surface being covered with
the anti-dissociation substances.

4. The semiconductor packaging method in accordance with claim 1,
wherein the anti-dissociation substance can be an organic solderability
preservative.

5. The semiconductor packaging method in accordance with claim 4,
wherein the material of the organic solderability preservative can be
chosen from one of benzimidazole or imidazole derivative.

6. The semiconductor packaging method in accordance with claim 5,
wherein the imidazole derivative can be one of Brenzotriazole,
Phenylimidazole, Substituted Benzimidazole, Aryl Phonylimidazole or
a mixture thereof, and the benzimidazole can be one of Brenzotriazole,

Phenylimidazole, Substituted Benzimidazole, Aryl Phonylimidazole or

a mixture thereof.



a chip mounted on the substrate, said chip conprises an active surface
facing toward the upper surface of the substrate and a plurality of
copper - cont ai ni ng bunps di sposed at the active surface, each of the
copper-contai ning bunps is covered with the conductible gel with

anti-di ssociation function and conprises a second coupling surface and a
ring surface, said second coupling surface conprises a plurality of second
conducti v ntact .areas and a . plurality of .second non-con ug@iye ont act
areas, wherei ﬁﬁ@“&%‘g‘éﬁ’méoﬁ‘g&l&l% L dfle 26f EaWI&I Hidcted with
the pads via the conductive particles |ocated between the first coupling
surfaces andvhereindbermatasipll ohdghe wappssondaingng dRNps icaa Perehesess are
el ectrically connected with the first conductive contact areas of the first
coupl i ng surffaeneaoficopeerérickabor copper‘nickel/gohd.act areas of the second
coupling surfaces, wherein the anti-dissociation substances are | ocated

bet ween aflj aceamicomtiiotdi packyihg ctiestureaaticadt inbRidasr st coupling surfaces
and each of the second coupling surfaces, said anti-dissociation substances

are in cont acfubtiale HAQiHe aANSHPE SUTPAEUSHd WepRRAKALHT PadddiGHodddeasecond
coupling surfaces, and the ring surfaces of the copper-containing bunps are
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packagi ng styucture in accordance with claim8, wherein each of the pads
conpri ses atf{raflépla-lcogglppﬁgg COLH3d ABI%red with the anti-dissociation

subst ances. . . . - .
a conductible gel with anti-dissociation function formed on the upper

surface and the pads of the substrate, said conductible gel with
anti-dissociation function includes a plurality of conductive particles
and a plurality of anti-dissociation substances; and

a chip mounted on the substrate, said chip comprises an active surface
facing toward the upper surface of the substrate and a plurality of
copper-containing bumps disposed at the active surface, each of the
copper-containing bumps is covered with the conductible gel with
anti-dissociation function and comprises a second coupling surface and
a ring surface, said second coupling surface comprises a plurality of
second conductive contact areas and a plurality of second
non-conductive contact areas, wherein the copper-containing bumps are
electrically connected with the pads via the conductive particles located
between the first coupling surfaces and the second coupling surfaces,
said conductive particles are electrically connected with the first

conductive contact areas of the first coupling surfaces and the second
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11 . The sem conductor packaging structure in accordance with claim 8,
wherein the anti-dissociation substance can be an organic solderability
preservative. 12. The sem conductor packagi ng structure in accordance with
claim1l, wherein the material of the organic solderability preservative
can be chosen from one of benzim dazole or imdazole derivative. 13.The
sem conduct or packagi ng structure in accordance mﬁth claim12, wherein the
i m dazol e derivatj.ve can he one Brenzotrlaz qﬁ? dazol
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t he benzi m dazol e can be one of Brenz?trlazole Phenyl i m dazol
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particles, each of the first coupling surfaces and each of the second
coupling surfaces, said anti-dissociation substances are in contact with
the second non-conductive contact areas of the second coupling
surfaces, and the ring surfaces of the copper-containing bumps are
covered with the anti-dissociation substances.

9. The semiconductor packaging structure in accordance with claim 8§,
wherein the anti-dissociation substances are in contact with the first
non-conductive contact areas of the first coupling surfaces.

10.The semiconductor packaging structure in accordance with claim 8§,
wherein each of the pads comprises a lateral surface being covered with
the anti-dissociation substances.

11.The semiconductor packaging structure in accordance with claim 8§,
wherein the anti-dissociation substance can be an organic solderability
preservative.

12.The semiconductor packaging structure in accordance with claim 11,
wherein the material of the organic solderability preservative can be
chosen from one of benzimidazole or imidazole derivative.

13.The semiconductor packaging structure in accordance with claim 12,
wherein the imidazole derivative can be one of Brenzotriazole,
Phenylimidazole, Substituted Benzimidazole, Aryl Phonylimidazole or
a mixture thereof, and the benzimidazole can be one of Brenzotriazole,

Phenylimidazole, Substituted Benzimidazole, Aryl Phonylimidazole or

11



14. The sem conduct or packaging structure in accordance with claimS8,
wherein the material of the copper-containing bunps can be chosen from one
of copper/nickel or copper/nickel/gold.

a mixture thereof.
14.The semiconductor packaging structure in accordance with claim 8§,
wherein the material of the copper-containing bumps can be chosen

from one of copper/nickel or copper/nickel/gold.
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