Title CH P-TYPE M CRO CONNECTOR AND METHOD OF PACKAG NG THE SAME
Background of Invention 1. Field of the Invention The present invention
rel ates to a chip-type mcro-connector and method of packaging the sane,
and nore particularly, to a chip-type mcro-connector that utilizes a

~m cro-connector as a comuni cation nedi um between a plurality of chips, and
met hod of piglekagi ng the sanme. 2. Description of the Prior Art Recently,

mul ti-functy b A t,he0 @AFG Hlaﬂaga' y
devel_oped.d{%n"g,er%l)é%g\l9i (I:e;?,iaf(?;&e)1 rruE aﬁﬁ(gﬁ?eiﬂﬁu%@ﬁgﬁg%gﬁeﬁér a yﬁi‘%@e to be
achieved with a plurality of chips. However, if the connections between

the chips gigofdihfilkifdnidm @ circuit layout of a printed circuit board
(PCB), the si.Zze qof an electronic product gets |arger inevitably.

Ther ef or e, 1-dh¢!p T hednysidigiient |y el ectrically connected to one another by
wiring, and paekagedndinveatidny résted toackidgaysd rigbWoandctorf sld iethddosth t he

mul ti-function.and mniaturizati on ui renents. Pl ease ref to..Fig.l.
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shown i n Fi guitro-¢onsectanue at doonalnipaokagedistyr battvaere alifluiahtt uflebipa, amghickage

substrate . ?Eéssf and 16 respectively bonded to the surface of
t he packa%%thgﬁgggérc\gtg%lﬁg . #faé'chi p 14 includes a plurality of contact pads

14A and 14B, and the chip 16 includes a plurality of contact pads 16A and

16B. The chimpscdgtionnt tddraseartel ectrically connected to each other with

conducting w s.14 and 16 are connecti%g,to
4

ij‘\e 18. In agg{gt.i oq, t he, chi (Ji,

contact pads SA°HHLYt FRlsEuekgRel apg dhingtwre deciogic padedh pave Pisaderidiy A and
16A Wi th cdaveloptd.ng practes, #3 @olkipB2funCicier @dnkillytHaee pabk agkieséd withwr e 10

i ncl udes : . cQvering t.h kage str re.12 and the
chi ps 14 %lg&%gl ggg%lpéiq%]gwur‘ja%?’m};heo Ons{lgfz%%lrs lﬁﬁwrr%és%a\%ﬁo pssaﬁec’)v\lfn@%ﬂgg bﬁfi “hs (not
shown) wi téircgitflipnent agrmtdbeititiimard (IR, tengzd dlearpelektagec ptoducitgete  ont o
a PCB (nOtlaﬁéEPYH&it%ﬂﬁﬂ.f’l;}%%f&%, dpend é@g@@g&gﬁ%@cﬂmt%m QLASHe th the

conduct i I’lngI res 18. t he dj stance hip 14 and the chip 16
is too farty tHéNgorfldcPrekgesdl réiscdys dpay PREESHESTUSHER, toahdliflhbothedhest ance

of the w rgsltilBmbhoh ARCaatieatibAr@Riredn@ddi tion, the size of the package
structure 10 increases accordingly. On the other hand, reducing the

di stance between the chip 14 and the chip 16 causes other problens. First,
the difficultVleade rafér i Figrig Higliiner eheratic Sagond of al @avemivaghpidkage

| nterf er enga o EMh RELUBER HAGNIRS it oAfith:d B0k, il |9 iAdgILT on. heat
di ssi pation |Is anot her 1ssue. Fufthernore, N re chips arerequired to
conbi ne a Reskpgcetbsteate bl eon o gins bhind 16 isensetiesly hondeddo theisuifhec afshe
fabricate phRagondstedd M0 TWe B 148aciudes a plurality of contact pads 14A and 14B, and

the chip 16 includes a plurality of contact pads 16A and 16B. The chips 14 and 16 are

electrically connected to each other with conducting wire 18. In addition, the chips 14

and 16 are connected to contact pads 24 of the package substrate 12 via the contact pads

14A and 16A with conducting wires 20 and 22.

Generally, the package structure 10 includes a cap layer (not shown) covering the
package structure 12 and the chips 14 and 16, and a plurality of solder bumps (not
shown) or pins (not shown) with different standards for installing the package structure
onto a PCB (not shown). |

The chips 14 and 16 communicate with each other with the conducting wires 18. If
the distance between the chip 14 and the chip 16 is too far, the conducting wires 18 may
become loose, and the resistance of the wires 18 may become too large. In addition, the
size of the package structure 10 increases accordingly. On the other hand, reducing the

distance between the chip 14 and the chip 16 causes other problems. First, the difficulty
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Summary of Invention It is therefore a primary object of the clained

i nvention to provide achip-type m cro-connector and nethod of packaging the
same to overcone the aforenentioned problens. According to the clained

i nvention, achip-type mcro-connector is disclosed. The chip-type

m cro-connector includes a package substrate, am cro-connector disposed on
t he packagfwiinglietinreased Jucoud lelecyrombgiedtic isterfardea(ENY) beayen thie slppsed on

the m or O1RQARSELAL A ANGIORPRect INSPIAI Q= AARASCHR ElRkbR ey

connection su W res
connect i omosgibkips ateereqalm@i tp mrublat |at0prroﬁflete@hp§@1tuc ﬁa%tsme%ﬁwgme%ﬁme surface

of the coaﬁﬁg&ﬂ@rfamgﬂh@tcgn&fggné%gg@g| vely connected to each connecting
wire. The chips are coupled to one another via the contact pads and the

connecting wres. The cap |ayer packages the m cro-connector and the chips
on the pas{g@g@rﬁbubﬁlw;am. According to the clained invention, a nmethod of

packagi ng a of chi s LS. di sed., .Fir a _connpection_ substrate
e or ovi ded. 16t Ba R e A i P B SR RETTPh T REPELs ARATAYRY ur al | 1y
of contac tmq:radmnﬂéoam’[anﬂaaéthgyd obpaviegiegd theosanivetocormeots thg aftireresntamed f or med
in the cop éﬂh on substrate. Thereafter, a plurality of chips electrically
connected to the contact pads is prOV|ded Finally, a cap layer is utilized
to package the connection substrate and the chips on a package substrate.

The chi p- tYD%d?Eb{?cﬁﬁJg ﬁQH@@lﬁffrﬁHd 1H¢rénk1bﬁe§clﬁ;5ftﬁ%%1%%ﬁé&6r 1§§1s@10§&m1‘}16“ cation
medi um bet ween chi he rbew{lstance of the connecting W re&lé ormed inside

the m cr oCBH#RGD -8%3?%165%“ Ydss 3 Berkgge %@P%ﬂ%@w%@@ﬁ?@k edPNt he
conduct i nghd @yﬂ{agarﬂru'rchﬁe Chi pluedity difetips,omdfa the lagmndtspd)smg wh rt@s.

T e
the diffi @hml;t}'@f cmchhgg wared dpsrpes@rmght henrizelaen slibskitp atnidom phwmalitEpf

pr obl ers. czmsae;g )@To'é'é%f ofPh gﬁffhéée"%f Qlfwf tcli]ﬁwetaﬁﬁies%st{ %HH'l%gaaghlrély no doubt

becone obvi ous se of I nar ter
fol | owi ng C@@tﬁ&ﬁeﬂé«ae%sra§emeﬁ?%w1r6fotw1R§raéff @pld t@%@a@%ﬁmaﬂh@fom@f
i Il ustrat ggdd 4hdt fhe cmﬁdcaﬁg Wit UTES canThyst bk AgS the miBoihnEescardohi on of

Dr awi ngs an%S - thepacl%age SHB e di agram of a conventional package structure.

According to the claimed invention, a method of packaging a plurality of chips is
disclosed. First, a connection substrate is provided. Subsequently, a plurality of
connecting wires and a plurality of contact pads electrically connected to the
connecting wires are formed in the connection substrate. Thereafter, a plurality of chips
electrically connected to the contact pads is provided. Finally, a cap layer is utilized to
package the connection substrate and the chips on a package substrate.

The chip-type micro-connector utilizes a micro-connector as a communication
medium between chips. The resistance of the connecting wires formed inside the
micro-connector can be optimized by adjusting the thickness of the conducting layer
and the critical dimension of the connecting wires. Consequently, a better eleciric
connection between the chips is obtained. In comparison with the prior art, the use of
the micro-connector reduces the difficulty of wiring, and prevents the heat dissipation
and EMI problems,

These and other objectives of the present invention will no doubt become obvious
to those of ordinary skill in the art after reading the following detailed description of the

preferred embodiment that is illustrated in the various figures and drawings.
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- Fig.2 and Fig.3 are schematic diagrans of a chip-type m cro-connector
according to a preferred enbodi nent of the present invention. Fig.4 is a
schemati c di agram of a chip-type m cro-connector according to anot her
preferred enbodi nent of the present invention. Fig.S through Fig.13 are
schematic diagrans illustrating a nethod of packaging a plurality of chips
according to the present invention. Detailed Description Please refer to
Fi g2 and 3 are schematic diagrans of a chip-type

m cro- conggg ﬁescggﬂogoﬁﬂ%mﬂé@io a preferred enbodi ment of the present

i nvent i onFigahsragichermity, Qagremapd aghnyaptienalipeokaga slguaiig. 3 i s acr oss-secti onal

view. As shompnd fig @Qe &tﬁeﬁgaueldgag%amémaahp@yﬁevrﬁerdrb&ﬁem%@at&%@g o3P of the
am cro-connector 32, a first chip 34 bonded to

pr esent mgntlon |Oﬁc ud ez

the top sl HachHof e REGTREYEHIOB2  a second chip 36 bonded to the
bot t om surfgces afschdigativ @ﬂaQraﬁDBfl&Cd’th 132, mﬁrcpa@klager suhistiihatte «38theosi ti oned
bel ow t he s&; rcad cb P Q ﬁln faEl ?{glyer 40 di sposed above the first chip
34, the nPci eﬁ?‘lé’g%‘?ﬂ 5 tlﬁgseg OO i p 36, and the package substrate
38. The céei algreugmﬁlgnb?clmgmemlaec magsamﬁﬂlmtng & mecthod 06 peckagegt or 32,
and the s Jate 38. The micro-connector 32
i ncl udes E&?{I@SP Cg%ré:[% @ﬁ&%\i\ﬁ@é not shown). The connecting wres

utilize a pI urallty of contact pads 32A, 32B, and 32C as term nals, where
the cont atktpRdDediptiahe for connecting the first chip 34, the contact pads

32B are for nnect e se t he contact. chi ps 32C are
for connecti 363??166%58‘?(? gatggg%an@rfa%goqr Sﬁlnematt‘r‘fe‘thla ?:??p 34

i ncl udes ahipttypea britrg-cohnenant Mtacmdiagaéﬁa efeéﬁterdl aab(bcymeﬁmnemeepketmt he
contact p c Wit ald f. .copducting
wres az) HRaRE el bih 369 SORREELR, 3y M Tis0e Bk Biaibla iafiREEA

el ect ri cashawronhiget edl Fig % tiee duprttmﬁtmpa@-somaooﬁOtdféhmmS@lton‘rﬁm@en or 32

with a pleldet Ya ﬁtlc&%qhe&arngm IS élﬂp M BoERANGRCHH"G wreee'dtttﬁtnal ly
di sposed in the mcro- connect or are desj aseg R he el ectrical

connect i ofFIEFINPEHTNE2h et B tﬁlélpf ﬁ?s"t’o@ﬁgpt%ﬂlean’@“fﬂﬁe sydesn@f dhep 36 so

thﬁt thehtmmtco@mdmr@e a @bktages@ﬁﬁ@te%cpbmﬂoﬁ@lmaermwnd%t;esmmh@aeach
ot her e C

t | t |1
connect ed “th ag%r @a@? OSS%IQ ‘§7§2{’%5ﬁfﬁ@ﬁ%ﬁﬁ%&@%ﬁ%@l@?ét&%gﬁﬁn Caur gl ity
of conducﬁﬁngld/vtheemclq@e tubetrawi38h Thheap iloyst 40hiapkBeks a]rnsjftd’ae:hs:eéantﬂechi p 36

can el ect i;gal C Lt hernore, the
package su st réett.ﬁrel&g(g‘r?éEnn%ﬁlﬁtsgkgmg%ﬁg’a%g%?%gﬁgéﬁggf%gﬁafég pi ns (not shown).
3 Accordingly, the first chip 34 and the second chip 36 are coupled to
each ot her VigheliRrdRdhectePINREAEs a?glmmyioedo%nédtfntg%tes%&cshmvﬁﬁtﬂhy

connected to the PCB 48..thro M Cr 0- cOo (o such’.a_ nmanner,
the first Cﬁweﬁp%ﬁwérﬁﬂ ufifize %QE&;‘HV icpniag pags gtzg %gllgrpfi@c %;i@@é&r{ng}ﬁ 1% system
W t h ot hewhant thw eotact jads 32 X arc furpomesitisg mesftlets@dp on, thbeoiel p‘iias 3t t he
above enb%l% f‘&F@émeEt*lF tfigsé)co%eﬁgr%c R0 RO PO ctt%ff:on 32&35 & fgr?&r&ﬂegg ng ttnXp

chi p-type m Cro- Connec onf it uralon o]
m cr o- conpedeae swsiragl 3o Ihaddiidor, ﬁtmfﬁiat chtiy gé mdM@ase)lmehefroftaonﬁpgpaﬁis Fig. 4
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anot her preferred efbodi nent of ent invention. hown 1 n Fig.4,
the chi p- PYFelHL CoNMSHAS M8 %Thﬁepwéschaﬂ ééerv@élgteseumtaﬂ%x el gontact

ani cr o- CopR&CIN ei%ncﬁlﬁdohﬁéctéﬂtb@h&ﬁmta%tﬁzﬁl@gﬂg of tHefni2fh-cdhmebiof 82 Gfthp 60,

and a fourt he m cro-,connect or he second
ot ss il Einalo W ikS IR Shtent i sy e Sbis B on i ho
surface ofnitivecopackayd?2 sarbsiasmned HasedThe the crairdah menhmt1oﬁ4reqmdarudﬁs a

luralit . e ads
Ban “5ap OEGRRRES ik i £2 ol 2By B i Bl el Dl FRIERARRG ROCD
for conne€hiPng6t Isan f soramupinate Beth eaeh c@htracfh%mtasﬂaﬂadﬁeﬂ r ofofaect i ng
the seconetn@ﬂaLdamﬁ&tmtB@afé)eteat%alp,a@!&néé@daebecohfa& th;n% | FGhE *}ﬁcttﬁgbrd chip

60, and th ont 4D are for conn rth.chi

o 1 on O DR PRrdgY o b maein e R Ao h g e LD Shd

el eﬁt ri cglsd:op_nd@hmemm etlenttxdsnelymnhagtto nactac&ge satasttjalnessnmrr@rcﬁﬁmembor 54
with con econ i nc es_a t

cont act pggésléagg& ?léclglr{}@un?:%dr:mec eg"JBt0 eVESHIRST B dtnoglf% %P)the

m cr o- connect or 54 vvlth conducting wirks 66 The third chip 60 includes a
plurality of contact pads 60A electrically connected to the contact pads
54C of the mcro-connector 54 with conducting wires 68. The fourth chip 62
includes a plurality of contact pads 62A electrically connected to the
contact pads 54D of the mcro-connector 54 with conducting wires 70. The
connect| ng WI res |nt er naI I 'y d| sposed |n the m cro- connect or 54 are de5| gned

o oy o,



4 third chip 60, and the fourth chip 62 are coupled to one another via the
m cro-connector 54, and are electrically connected to the PCB 72. The

m cro-connector of the present invention works as a comuni cati on nedi um
in which the Iayout of the connecting wires is designed according to the
size of each <chip or electrical connection anong the chips. For instance,
the connegkidt@ingly; € fGdicHIe34 an@thragk:@nﬁem 36Mre coigpled fouithibthepviadhe

mul ti - Iayer Wi Tl structure.. 1f a t e t

adopt ed, 5“§H|08P%Ef%ﬁé ¥a Cf ar¢ fugther el%g"? ﬁ?lyfaﬁs% teV‘Cchtan Ie)clén{gﬁ%ée{{ g& %et ween
each | ayemldromopmeetceﬂﬂl hgsutc:he mzompt itheyfisf €lep 84 ahd theddtendothip 8héroonnect i ng
wires | ay%{iﬂ}fﬂ(@{e eléclﬁ%nf@ syt ?mC\QRﬁISfHepﬁctﬁ%'?m@ Al ‘J%ecoﬁﬂjr geﬁtg BishHeB onfRE

exanpl e, erent sets-o connectin erent sets of chips

can be prBCBd®red in the nicro-connector. V\hen certain sets of chips are
adopted, a set of connecting wires for the selected set of chip can be

ut|I|zed I n_such case, the s f. chips.can be electricall connected to
cor r espondi néné]%fﬂg% l?ﬂ‘{ha?mt ﬁéﬁ p-tge Wﬁéﬁ‘?l?eﬁﬁ’r\%%rlésa o léﬁﬂ

ot her net hisigeype Ewrbhenmtc& Théeonfinurattdn Oﬁt}bedtupqmetmmr@ammecﬂor pamnd t he
package sHgS oAl tibe HPBETHEd M ¥ CFRlAEIRREAATLALE, e
sui t abl e nePHpRS nmercwnneqters SBragcomingate an@thetr pzecﬁerFﬁdg e@b@dinmb 9T rhey. 13.

Fig. S thrgughhiRhenlidnahe SGHETRIFE4d1RNY l‘ﬁ;?%/pe'rhc!r@%ﬁfebﬂag 58 {Aefupada of
packaging a plurality of chips accordin resent anentlon

shown in PREES SUDSEES PEe £ ITPRTOSHHEETIGE o foférst diR R0a% Seeo8fl chipord edbe@rat e, is
provi ded. cl§g lweﬁmeﬂbhxyh clﬁp$5!2|TI€eQﬂ1c:@@Cb6iﬁlebt@js’§4 tHéJerss@ﬁplmgh@eecancpaﬁpl vation
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tg
partially renove the c uci'n ayer so’as to format east FII‘S'[
connect i néErinads. ¥he coqtpet nads & Aé@@ fasfeonpretios Huldst egp Payde cszemcfanféSt he
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accor danc | stance re 0 Q a er i stance,

PO o it b anh SR SRR paaf A SR rconreBnb b e e b8 % a0 6

m cr onet ea&dmamdtﬁehﬁrsc rahip &8l indludensi pluradity tdfecontdct Stads oitre eldctripaliyr e 106

: S prefer %9% cBHt%& Hqs BALLPHRLELS, onnec%oroéﬂ‘wfﬂ?ccﬁ{ @r}ﬁ]\%{rgé &{, ectric
ayer 108 serves a an” rnsut ac ng layer R irst

connect i nd hwsc®nﬂ1@61pa$ﬁdlmhldesa pludity oX pck@a¢taa,'aé$ 588 zlcchicafiowmected tFi g. 9, a

photol it h%&ﬂl‘fﬂc? QJSOW §f ﬁf&%ﬁfb %rﬁfébt@g SEW&e&ﬁdh&1rtt§%frb§@6 Offe hfRd

partially rem)ve the dielectric la 108 so as lurality of

contact vichi® %@clud%wlumlﬁ@ g ¢ COI%‘?H% prafis? 8PA chastisally sgnugeied ‘@dbe PR tial |y

expos eld -ﬁb@ o4 togthe au@rbe;@ﬂhm:)ﬁszt Pt CRSGudtgPRIréO6NEThd fouk@nanye 62xi de and
pal‘tl cles.a

f t f t th
contact vi %Fg c%i@ ph}g@h g\ﬁﬂ%ﬁapgﬁigg% @ﬁtﬁlclﬁ]iﬁgcqn%%&nggoo@ﬁ%ﬂéﬁmﬁg 41%3 I aser
112 i s foridt mwre-hentsotof &4 evitf cdndectdigebeet 70. TheayenccliOf wissdn@mally

hotolith t
phot ol e B8 SGESS. LT BB IG5 I BEAHEUTER Lachorm o
t he conduéequiigmeatyampong) thei féfsbﬁlef’eﬁﬁamﬁyselcambel?lpt%aﬁleothgdrﬁh@? bfetsk & and t he

tCL iti cigl @‘bﬁﬁ{hﬂiﬁﬁ@ .0 st B8RS MR GQRRNESY, iHaGeMnti@hiblsR, IR (Rireéifp 80 anal ar ger
an m_cCr t0
ourt

cfup 62 can connect to one another.

In this embodiment, the micro-connector 54 is mounted on the package substrate
52 with solder bumps (not shown) so that the first chip 56, the second chip 58, the third
chip 60, and the fourth chip 62 are electrically connected to the package substrate 52. In
addition, the package substrate 52 is mounted on a PCB 72 by welding or pins (not
shown). By virtue of the above arrangement, the first chip 56, the second chip 58, the




As shown in Fig.12, a passivation layer 116, e.g. a silicon nitride |ayer,
Is fornmed on the surface of the conducting |layer 112. As shown in Fig.13, a
phot ol i t hographi ¢ process and an etching process is perforned to partially
remove the passivation |layer 116 so as to forma plurality of contact pads
118. So far, the mcro-connector of the present invention is forned. For

fabricati fiﬁ&d%hﬁmdoaﬁdfﬂ% fé’ﬂrﬁf&ﬂﬁ@!‘ﬂ%% ledf RANGhENVIE i@ rdic)-cdringetds @
plurality_of ar.e subseq rically connected to the contact

dent |y
pads, and? ‘aa&‘gﬁfqej%‘imq]é’CGchFeiléﬂﬂﬂeoﬁéggéage the chips and the connection

substrate on a package substrate. I's noted that Fig.S through Fig.13
illustrate a thod o 0- connect W ring
stricture. | Agragerdenedioaite B8 éavsn% Tl bt faddrn iR,

struct ur elmwhlchltbmlabeuﬁqfnh@donmctalgwmas% wrdesignerbaccoitheg thibg-siagpd each
m cr o- CO”E‘l’ﬁ'PtoPéleé’thbil céngecﬁﬁ?é %Bn%ﬁ%@ @ﬁﬁ’é%ﬁrﬁéﬁfow%&' %rég%%ygn bet ween

chips. The fesistance connect | nsi de the .
m cr o- conAg@elsrlagdvines sisvaliie s @ tyltideya strngstrysae Hif arpdEdaysy viee

conduct i ngrkcayelis aatq)téchea schﬁdmmg Myedi MBNSHRA Ofyet, fb@n%@ﬁﬂ@ﬁiolsﬂgbwmaﬁ
con en the.c S ,J|S

Consequent | etter C
' conpar PSS £ pretenEh G caneeHEC eegiton Be RePS N eR e T Pbduces
the diffi dul trycrofcomnafcltmgparamd;opbe\nﬁaﬂes flaeidte. dics sexpatplgndidfecenEMetspobbl enms.

Those ski | Jerﬁl%cﬁ ‘&H?%faorrt it‘f\ércl:ﬁt s[at@ l'u%f)ﬁ g%? L gl% ftoprﬁéd ﬂ%\%ﬁhﬂ JB?géJ 61‘C ations

and aItera 1S evi ce an Ining the
t eachi ngs V@fentchgainsote of clhips assadopted.rgiey of QomeectmﬁweeSdmsfbﬁ selagted gﬁﬁ@ﬁl d be

construed.gs dah Bet@BizoN 1 sBh Elaﬁsenﬁ{ees%t aPehiBoLndse efctslensReed 1! ai ms.
Clains Wiat is clainmed is: 1. Ag n1cro connectgr conpr|3|ng a

package sGHEEPHRENE SOHI PdTfifhe st A C@i“?ﬁé%%ﬁ”ﬁ% Y WERSeNRBE e ure, the
M Cr 0- confeRhé@mots My ¢ind@iontbetwedredit icath Shipahd &letnicro-connector, and the

connection between the micro-connector and the package substrate can be implemented

by wiring, solder bumps, or other suitable methods where necessary.

Please refer to Fig.5 through Fig.13. Fig.5 through Fig.13 are schematic diagrams
illustrating a method of packaging a plurality of chips according to the present
invention. As shown in Fig.5, a connection substrate 100, such as a silicon substrate, is
provided. Subsequently, a silicon oxide layer 102 serving as a passivation layer and a
stress buffer layer is formed on the surface of the connection substrate 100. As shown in
Fig.6 and Fig.7, a conducting layer 104, e.g. a metal layer, is formed on the silicon
oxide layer 102. Subsequently, a photolithographic process and an etching process are
performed to partially remove the conducing layer 104 so as to form at least a first
connecting wire 106. The thickness of the conducting layer 104 and the critical
dimension of the first connecting wire 106 can be adjusted in accordance with the
resistance requirement. To obtain a better resistance, the thickness of the conducting
layer 104 is preferably larger than 0.5 micrometers, and the critical dimension of the

first connecting wire 106 is preferably larger than 10 micrometers.

As shown 1n Fig.8, a dielectric layer 108, which serves as an insulating layer, is
formed on the first connecting wire 106 and the silicon oxide layer 102. As shown in
Fig.9, a photolithographic process and an etching process is carried out to partially
remove the dielectric layer 108 so as to form a plurality of contact vias 110.

Accordingly, the first connecting wire 106 is partially exposed. Thereafter, a cleaning




a plurality of connecting wres disposed in the connection substrate; a
plurality of contact pads exposed on a surface of the connection substrate
and respectively connected to each connecting wire; a plurality of chips
coupl ed to one another via the contact pads and the connecting wires; and a
cap layer disposed on the mcro-connector and the chips, the cap | ayer
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As shown in Fig.12, a passivation layer 116, e.g. a silicon nitride layer, is formed
on the surface of the conducting layer 112. As shown in Fig.13, a photolithographic
process and an etching process is performed to partially remove the passivation layer
116 so as to form a plurality of contact pads 118.

So far, the micro-connector of the present invention is formed. For fabricating a
chip-type micro-connector as shown in Fig.2 or Fig.4, a plurality of chips are
subsequently electrically connected to the contact pads, and a cap layer is utilized fo
package the chips and the connection substrate on a package substrate. It is noted that
Fig.5 through Fig.13 illustrate a method of forming a micro-connector with a
multi-layer wiring structure. In practice, a micro-connector with a single-layer wiring
structure can also be formed in a similar manner.

The chip-type micro-connector utilizes a micro-connector as a communication
medium between chips. The resistance of the connecting wires formed inside the
micro-connector can be optimized by adjusting the thickness of the conducting layer
and the critical dimension of the connecting wires. Consequently, a better electric
connection between the chips is obtained. In comparison with the prior art, the use of
the micro-connector reduces the difficulty of wiring, and prevents heat dissipation and
EMI problems.

Those skilled in the art will readily observe that numerous modifications and
alterations of the device and method may be made while retaining the teachings of the
invention. Accordingly, the above disclosure should be construed as limited only by the
metes and bounds of the appended claims.

Claims

What 1s claimed is;




8. The chip-type mcro-connector of claim1, wherein the connecting wres
are a nulti-layer wiring structure. 9. The chip-type m cro-connector of
claim1l1, wherein a thickness of each connecting wire is larger than 0.5

m cronmeters. 7 10. The chip-type mcro-connector of claiml, wherein a
critical dinmension of each connecting wire is larger than 10 m croneters.
11. The chj pﬁmgtyp@ﬁ@r@wm@@tbpggr@ﬁnﬁﬁgal m 1, wherein the chip-type

m cro-connector Is a zontal type mcro-connector, and the chips and the
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wires; and

a cap layer disposed on the micro-connector and the chips, the cap layer packaging
the micro-connector and the chips on the package substrate.

2. The chip-type micro-connector of claim 1, wherein the chips are electrically

connected to the contact pads by wiring.

3. The chip-type micro-connector of claim 1, wherein the connection substrate is
electrically connected to the package substrate.

4. The chip-type micro-connector of claim 1, wherein the chips are electrically

connected to the package substrate via the connection substrate.

5. The chip-type micro-connector of claim 1, wherein the chips are electrically
connected to the package substrate by wiring.

6. The chip-type micro-connector of claim 1, wherein the package substrate is
electrically connected to a printed circuit board.

7. The chip-type micro-connector of claim 1, wherein the connecting wires are a
single-layer wiring structure.

8. The chip-type micro-connector of claim 1, wherein the connecting wires are a
multi-layer wiring structure.

9.  The chip-type micro-connector of claim 1, wherein a thickness of each connecting
wire is larger than 0.5 micrometers.




14. The method of claim 13, wherein steps of formng the connecting wires
and the contact pads conprise: formng at least a dielectric |ayer on the
connection substrate; formng a conducting |layer on the dielectric |ayer;
partially renmoving the conducting |layer to pattern the plurality of

connecting wres; formng a passivation layer on the dielectric |ayer and
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12. The chip-type micro-connector of claim 1, wherein the chip-type micro-connector
is a vertical type micro-connector, the chips and the micro-connector are vertically

stacked, and the micro-connector is positioned between the chips.

13. A method of packaging a plurality of chips comprising:
providing a connection substrate;
forming a plurality of connecting wires in the connection substrate, and a plurality
of contact pads electrically connected to the connecting wires;
providing a plurality of chips electrically connected to the contact pads; and
utilizing a cap layer to package the connection substrate and the chips on a
package substrate.

14. The method of claim 13, wherein steps of forming the connecting wires and the
contact pads comprise:
forming at least a dielectric layer on the connection substrate;
forming a conducting layer on the dielectric layer;
partially removing the conducting layer to pattern the plurality of connecting
wires;
forming a passivation layer on the dielectric layer and the connecting wires; and

partially removing the passivation layer to form the plurality of contact pads.

15. The method of claim 14, wherein the thickness of the conducting layer is larger
than 0.5 micrometers.

16. The method of claim 13, wherein steps of forming the connecting wires and the
contact pads comprise:
forming at least a first dielectric layer on the connection substrate;
forming a first conducting layer on the first dielectric layer;

partially removing the first conducting layer to pattern at least a first connecting
wire;




formng a second dielectric layer on the first dielectric |ayer and the
first connecting wire; formng a second conducting |ayer on the second
dielectric layer; partially renoving the second conducting |ayer to pattern
at |l east a second connecting wire; formng a passivation |ayer on the
second dielectric |ayer and the second connecting wire; and partially

removi ng t he fpasiag iakind! @yREicOlaher Bhtthe Mbudalddryc dyceantiagt fpads. 17.
The nmethod of clarm 16,. wherein a thickness of the first conducting |ayer
is larger than“dM8Hi&YBfreters. 18. The method of claim 16, wherein a
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conmecting wire;
forming a passivation layer on the second dielectric layer and the second
connecting wire; and

partially removing the passivation layer to form the plurality of contact pads.

17. The method of claim 16, wherein a thickness of the first conductiﬁg layer is larger
than 0.5 micrometers.

18. The method of claim 16, wherein a thickness of the second conducting layer is
larger than 0.5 micrometers.

19. The method of claim 13, wherein a critical dimension of each connecting wire is
larger than 0.5 micrometers.




