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

nmet hod, which particularly relates to the sem conductor packagi ng net hod
that prevents copper ions fromdissociati on. BACKGROUND OF THE | NVENTI ON
Modern el ectronic products gradually lead a direction of light, thin,

short, and I rdj I I t i ¢ products
desti nes to%ﬁg¥ég%ﬁﬁigé&hﬁgkﬁyytgﬁ“égﬂﬁ#héﬁgiﬁgtbéEg@éﬁt@ﬁhiﬁghgﬁectronic
connection devices". However, a short phenonenon is easily occurred in

mentioned circuit |ayout via an i nEHBREOSt gap between two adj acent
el ectroni ¢ connection devi ces.

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 a
top surface and a plurality of connection pads disposed at the top surface,
and each of the connection pads comprises a first linking surface; mounting
a chip on the substrate, the chip comprises an active surface and a plurality
of copper-containing bumps disposed at the active surface, wherein the
active surface faces toward the top surface of the substrate, each of the
copper-containing bumps is directly coupled to each of the connection pads

and comprises a second linking surface and a ring surface; forming an



SUMVARY The primary object of the present invention is to provide a

sem conduct or packagi ng net hod i ncludes providing a substrate having a top
surface and a plurality of connection pads disposed at the top surface, and
each of the connection pads conprises a first |inking surface; nounting a
chip on the substrate, the chip conprises an active surface and a plurality

of copper-containing bunps, di sposed at the active surface, erein, the
active s@Pﬂaa’és‘P@@@gnt rfe i JgeséP sigateofangdy %uﬁgir%” atdhergid Hhgs t he
copper-containing bunps is directly coupled to each of_ the connection pads
and conp@angedissogiationdgel arRMYyIsasr & Rloraliy af rantigdisspeiaéion substangesn
anti-di ssoci ation gel between the substrate and the chip, wherein the

anti - di saadi thd oingyevaltombrtheesoppicorthiningobunpsi ai seveieat vath the
substances, and the ring walls of the copper-containing bunps are covered

wi t h t he aantdisdbsiationasilytanedsst aAses refdt afrheutdppdr-cdretatrdppebumpst ai ni ng
bunps being covered by the anti-dissociation substances of the

anti - di sgReh@tboBredEby the 8RtiadidsSE a6 LA UBBAEES 9TRRE AntiL RS 6GRABH ¢&NS | S
occurred, the anti-di'ssociation substances may capture those dissoci ated

R nas et g QUSRI (IRERARERGH, NOAT RORRE 8 & soe it T2t i ng
sem condyctoq; BAGKAGLNG TEAROL hihyPCaBRABHDY disSuBld SopRe: SBROTLTNT ©f

the pres
avoid short phenomenon from happening.

DESCRIPTION OF THE DRAWINGS

FIGS. 1A to 1C are section schematic diagrams illustrating a
semiconductor packaging method in accordance with a preferred
embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

With reference to Figs. 1A to 1C, a semiconductor packaging method 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 a top surface 111 and a plurality of connection pads 112 disposed at
the top surface 111, wherein each of the connection pads 112 comprises a
first linking surface 113 and a lateral face 114. In this embodiment, the
first linking surface 113 of each of the connection pads 112 comprises a first
area 113a and a second area 113b located outside the first area 113a. Next,
referring to Fig. 1B, mounting a chip 120 on the substrate 110, the chip 120
comprises an active surface 121 and a plurality of copper-containing bumps

122 disposed at the active surface 121, wherein the active surface 121 faces



DETAI LED DESCRI PTI ON OF THE | NVENTI ON Wth reference to Figs. 1A to 1C,
a sem conduct or packagi ng nethod 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 top surface 111 and a
plurality of connection pads 112 disposed at the top surface 111, wherein
each of the c ctron pad 12 ses a fjrst ng syrface 113 and a
| at er al ftQWé‘r& 4he) r{OPhlwr%@%dllﬁrinto t Hee  SH Qtrfltienkfmy sE@¢hcOI118€0f each
of the connection pads 112 conprises a first area 113a and a second area
113b | oc ROpPepgostainingbufipssi rlsadm.emlar cowplied toeeach pfighe comngctios,
nmounting a chip 120 on the substrate 110, the chip 120 conpri ses an active
surface Padsahk? andl combrisgs ef sml‘mlbﬂinkdmg aurfacg h22pant22 ning postateat t he
active surface 121, wherein the active surface 121 faces toward the top

surface JDDbof Ihhmstémbbaimeﬁﬂ%heeﬁfdreﬁal bifetheop@spercemitaininggbimmpes 122
is directly coupled to each of ’the connection pads 112 and conprises a

second | ijnki ’&rﬁlﬂé aqfoseR2Frcd ohel 'diggéggéﬁﬁrckwer b@}g%&'/ﬁlck@ didrent ,

the materi al e copper cont ai ni ng s 122 can b osen fr m one of
! | 113
o AP e s

cor e tes ik '°§'n 4?0 Bactt ff ﬂr&%ﬁﬁbﬁ RBnIARE ?’&BEQ ﬂz’%;s't Q81
betweon EHEhSTBFRE linking Narfaks 165 Sndthsith Gf i 6 “Oﬂugf?' 57

anti-dissociation gel 130 is_extendedly formed at a lateral surface 123 of
the chip 1228 ae «omlandfes oEpentvally; yreferangi 16 d5gei 4 ,orfoy@mgaﬁees 131.
The ring surfaces 122b of the copper-containing bunps 122 and the | ateral
faces 1l4ntitdisseciationegeli &30 faetsverpother substvateetil Gviand theechip i1268i sdoci at i on
substances 131. Preferably, the anti-dissociation substances 131 further
cover thehseenbddimeas, fliSanofdisbecihtiont gbi ABONG sxtdmieddy foBmicdeatfor e
form ng a sem conductor packagi ng structure 100. In this enbodi nent, the

anti - di sygreralt | ifadedsIZNcef13le cahifpel20 endantemppkesr abiglutality of
preservative, and the material of the organic solderability preservative

can be Cfi‘ﬁigr 8iskb O BAC éﬁ spaHiiZds™ fapol e e i P?n%a %@é‘sr | YQQbVQ)f The
e de azdl e,

i m dazol rivative can e one of Brenzotri Phenyl i m dazol e,
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Substitute i m dazol | i m dazol ur the of As a
Cooul t - optind e ESRd ailh e abliodiodafgha %éﬁwsé?ﬁy ﬁree by
anti-di sspoci atigQn substances 131 o nti-di ss ci atro en a
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122 is occurred t he anti-dissociati on substances 131 nay capture t hose

di ssoci athe fusppaking seriacesildd therefosedosning gremesandictor packagivgni ng.
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structure 100. In this embodiment, the anti-dissociation substance 131 can
be an organic solderability preservative, and the material of the organic
solderability preservative can be chosen from one of benzimidazole or
imidazole derivative. 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



Wth reference to Fig. 1C again, a sem conductor packaging structure 100 in
accordance with a preferred enbodi nent of this invention includes a
substrate 110, a chip 120 and an anti-di ssociation gel 130. The substrate
110 conprises a top surface 111 and a plurality of connection pads 112

di sposed at the top surface 111, wherein each of the connection pads 112
conprises.a first linking surface 113 and a |lateral face 114. The first

i nki ng homdunidezols OB AdRIHE Fl%er%fmegtsi DFeHAGRT theoCORR/Ir¢RRIZIHNG; r st
area 113a and a second area 113b | ocated outside the first area 113a. The
chi p 120 bumps dt2ebetng toveseddryr dhe antodipgoawition subganeep Iduefithg, t he
chip 120 conprises an active surface 121 and a plurality of

copper - camtiadissogiabiompgell P20 divheasa dissocidteomphenensnohacia d@ipenviversei n t he
active surface 121 faces toward the top surface 111 of the substrate 110,
each of twiehGoHRe coppei-abntdiginglasnps2222sisdbc@atred, drtpheiddissociagonof the
connection pads 112 and conprises a second |inking surface 122a and a ring

surface Jsglgﬁan@%ilgﬁsma?ggiabtﬁ?e ttﬁ'@’%ef His%bc?dié‘@%og 2R ibfis FRtRERBNsIRSIdL 0 the

second |inking surface of each of the copper-containing bunps 122. In

addi ti on, i i nki surfaces 113 and each of the second
AFER gk b s

Ibi nki ng sEr are co(pj) r. 'The ant i \-Aﬁi ssociation gel 130 is forned
betvieen the SYRR s Grbbtecif. 18 AR, AX0mitbRnatRs PEARhe SiRREsstLon
sur Taces MR Btcardatied sl acaieii sabaipiento i Tnvetion dilhdpaces 114
of the conBecti on 5ads 112 are covered with fhe antfoagi ssqQci ati on

subst ancsybstrate FLQ+ acshipr 20 and an astipdissesiationzgebd 3Pne ¥he substraei ng

surfaces 113 of the connection pads 112 are covered with the
ant i - di sdd&i eomprisest 2rtopl swdace 111 wnd| & plaralitynof wonpectias padm 112
particularly illustrated and described in detail with respect to the

pr ef err edlispuizedi atethe topauetdce 111, wvherdia edcdaol ytherncbarsiction pads Hd2e
skilled in the art that it is not limted to the specific features and

Tade Wit R GeRarC Ry T e ne e it anissans o ‘Thrs Fnventron Y ¢
linking surface 113 of each of the connection pads 112 comprises a first area
113a and a second area 113b located outside the first area 113a. The chip
120 is mounted on the substrate 110 by using flip-chip mounting, the chip
120 comprises an active surface 121 and a plurality of copper-containing
bumps 122 disposed at the active surface 121, wherein the active surface
121 faces toward the top surface 111 of the substrate 110, each of the
copper-containing bumps 122 is directly coupled to each of the connection
pads 112 and comprises a second linking surface 122a and a ring surface
122b. Besides, each of the first areas 113a is corresponded to the second
linking surface 122a of each of the copper-containing bumps 122. In

addition, each of the first linking surfaces 113 and each of the second

linking surfaces 122a are coplanar. The anti-dissociation gel 130 is formed



What is claimed is: 1. A sem conductor packagi ng nmethod at | east

conprising: providing a substrate having a top surface and a plurality of
connection pads di sposed on the top surface, wherein each of the connection
pads conprises a first linking surface; nounting a chip on the substrate,
wherein the chip conprises an active surface facing toward the top surface
of the sybstrate and a plur of cop i

| it [ -contai njng bunps di sposed at the
active sietween th%éubﬁwérl@)omimﬂ ﬁblpoﬁi@swgﬁaelaith@@nﬂygﬁégma@@mgp t he
connecti on pads, and each of the co per-containing buq&; conprises a second
li nki ng sl ag exdenndedlyi formaed faice; lateral fsmrfiaeg 123 ahtthedrhindi2d) iapd gel
bet ween the substrate and the chip, wherein the anti-dissociation gel
conpri sesommiisgsald t pluvdlipntof dartsdissaciations uhdistarnes, 181d sdllde ring
anti-di ssoci ati on substances cover the ring surfaces of the
copper - ceiRices N22budPthe copper-containing bumps 122 and the lateral faces 114
of the connection pads 112 are covered with the anti-dissociation substances
131. Furthermore, the second areas 113b of the first linking surfaces 113
of the connection pads 112 are covered with the anti-dissociation material
131.
While this invention has been particularly illustrated and described in
detail with respect to the preferred embodiments thereof, it will be clearly
understood by those skilled in the art that it is not limited to the specific
features and describes and various modifications and changes in form and
details may be made without departing from the spirit and scope of this

invention.



2. The sem conduct or packagi ng nethod in accordance with claim1, wherein
each of the first linking surfaces and each of the second |inking surfaces
are coplanar. 3. The sem conduct or packagi ng nethod in accordance with
claim1l1, wherein each of the connection pads conprises a |lateral face being
covered with the anti -di ssoci ati on substances. 4. The sem conduct or
packagi ngyﬂet ho ccordance with claim1, wherein the first |inking
surface hisC gnng @S:‘connection pads conprises a first area and a second
area located outside the first area, and each of the first areas is
cor r espoddedt Stemmhaduemrpmkagmgwgleéhmd atleast cempiissngt he copper - cont ai ni ng
bunps. 5. The sem conductor packaging nethod in accordance with claim 4,
wher ei n t hepoaddimg arsabstrafe haeinyg a opl surkicegarsdiaf plealigr of conaeetioni t h t he
anti-di ssoci ati on substances.

pads disposed on the top surface, wherein each of the connection pads

comprises a first linking surface;

mounting a chip on the substrate, wherein the chip comprises an active

surface facing toward the top surface of the substrate and a plurality of

copper-containing bumps disposed at the active surface, the

copper-containing bumps are directly coupled to the connection pads,

and each of the copper-containing bumps comprises a second linking

surface and a ring surface; and

forming an anti-dissociation gel between the substrate and the chip,

wherein the anti-dissociation gel comprises a plurality of

anti-dissociation substances, and said anti-dissociation substances cover

the ring surfaces of the copper-containing bumps.

2. The semiconductor packaging method in accordance with claim 1,
wherein each of the first linking surfaces and each of the second linking
surfaces are coplanar.

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

4. The semiconductor packaging method in accordance with claim 1,

wherein the first linking surface of each of the connection pads

comprises a first area and a second area located outside the first area, and



6. The sem conduct or packagi ng nethod in accordance with claim 1, wherein
the anti-di ssociation substance can be an organic solderability
preservative. 7. The sem conduct or packagi ng nethod in accordance with
claim6, wherein the material of the organic solderability preservative can
be chosen from one of benzi m dazole or im dazole derivative. 8. The

sem conduct or _packagi met hod in accordance with clgim7, wherein the

T dagol 6 RIGHL 8 D8 155k AR Ko COCRPRIOG 19 4861 ECOPACRYKING SUEIBHE o
Substituted Benzi m dazol e, AW  Phonyli m dazole or a m xture thereof, and

t he benzi ni erchopbtheaeonRerosantaming ®yreps.i azol e, Phenyl i ni dazol e,
Substituted Benzi m dazole, AW Phonylim dazole or a m xture thereof 9. The
seni conddct Thepaemagpnmdpcter hpatkiagimg coretland einviacdcordariaa wyithhelagim 4,he

mat eri al of the copper-containing bunps can be chosen from one of

copper / ni ckehegginahppecond akeds gbthe fiddd linkisgsucfandsatocopacdagithahe
structure at least includes: a substrate having a top surface and a

plurality oin#QR&eiitdoh Badstafdbeposed at the top surface, each of the
connection pads conprises a first |inking surface;

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

7. The semiconductor packaging method in accordance with claim 6,
wherein the material of the organic solderability preservative can be
chosen from one of benzimidazole or imidazole derivative.

8. The semiconductor packaging method in accordance with claim 7,
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.

9. The semiconductor packaging method in accordance with claim 1,
wherein the material of the copper-containing bumps can be chosen from
one of copper/nickel or copper/nickel/gold.

10. A semiconductor packaging structure at least includes:

a substrate having a top surface and a plurality of connection pads

disposed at the top surface, each of the connection pads comprises a first

linking surface;



a chip nmounted on the substrate, the chip conprises an active surface and a
plurality of copper-containing bunps di sposed at the active surface,
wherein the active surface faces toward the top surface of the substrate,
each of the copper-containing bunps is directly coupled to each of the
connection pads and conprises a second |linking surface and a ring surface;
and an anti-djssociatign gel forned between the substrate and the chip, the
anti - di ssoc? §Ll¥bﬁlQﬁﬂte &ﬁb&iﬁ Strafg, §Y‘§lﬂ9 COMPIHIGS-all acibvg senfase ang

subst ances, wherein the ring surfaces of the_copper-containing bunps are
covered wi t& plhealint of doppeticantaining bsmaps: disposed. Fhehe activensiuidacs,
packagi ng structure in accordance with claim 10, wherein each of the first

| i nki ng surWwheesinathe aante sirfade faessotovanidnitien s surface ofahe substratesr .
12. The sem conduct or packaging structure in accordance with claim 10,

wher ei n eacéadhf of hie cVppReidoRRainAtis budipl is dirertlyataupledf ®eeadleiofaheover ed
with the anti-dissociation substances. 13. The sem conduct or packagi ng

structure | GofaaiciRMas il EhmpRst0. WeebRHNibREd Isy#tadd aikling g ace of

each of the connecti s conprises a first area and a second are
| ocat ed Omﬁiﬁfcé‘%ﬁdﬂ rst area, and each of the first areas is corresponded
to the secon 1 iKing surface of each of the copper-containing bunps.

an anti-dissociation gel formed between the substrate and the chip, the
anti-dissociation gel comprises a plurality of anti-dissociation substances,
wherein the ring surfaces of the copper-containing bumps are covered
with the anti-dissociation substances.

11.The semiconductor packaging structure in accordance with claim 10,
wherein each of the first linking surfaces and each of the second linking
surfaces are coplanar.

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

13.The semiconductor packaging structure in accordance with claim 10,
wherein the first linking surface of each of the connection pads
comprjses a first area and a second area located outside the first area, and
each of the first areas is corresponded to the second linking surface of
each of the copper-containing bumps.

14.The semiconductor packaging structure in accordance with claim 13,
wherein the second areas of the first linking surfaces are covered with the

anti-dissociation substances.



14. The sem conduct or packaging structure in accordance with claim13,
wherein the second areas of the first linking surfaces are covered with the
anti-di ssoci ati on substances. 15. The sem conduct or packagi ng structure in
accordance with claim10, wherein the anti-dissociation substances can be
organi c solderability preservatives. 16. The sem conductor packagi ng
structure jin accordance wth cJaim 15, wherein the terial of the organic
sol der abili5- The pyeasicopguciass paskagiagc poyeire rl@nﬁﬁﬁ@ﬁﬂcﬁeﬁ’imﬁc&%ﬂbl 10,0r

i m dazol e derivative. 17.The sem conductor packaging structure in_,

accor dance Wwihereiol ghenansi-digseciition sabstinges otan (gm iorganige sokderpbildye of
Brenzotriazol e, Phenylim dazol e, Substituted Benzim dazole, Aryl

Phonyl i m dagadservativestri xt ure thereof, and the benzi m dazol e can be one of
Brenzotri azol e, Phenyli m dazol e, Substituted Benzi m dazole, Aryl

Phonyl i m1éaThe eserhicdndiustor Eabla@giﬁgf stkfctlire igeateontinetowitackaia nds,
structure in accordance wth claim10, wherein the material of the

ggggg;; c iogf(\g;h gégg dM@ﬁm RF qROSeBarticOoIaRR ATty PEEAALGKS! cf be
chosen from one of benzimidazole or imidazole derivative.
17.The semiconductor packaging structure in accordance with claim 16,
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.
18.The semiconductor packaging structure in accordance with claim 10,

wherein the material of the copper-containing bumps can be chosen from

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



