' YZe3eB?L. zP6T-4# + 1 M ILTI-CH P MODI LE PACKAGE BACKGROUND OF THE

I NVENTI ON 11/02/ 2003 5 The present invention relates to a package. Mre
particul arly, invention relates to a repairable | tiL5chi.p
nodul e. Descrdmﬁmmﬁmﬁmﬁgﬁﬁ Rel ated Art Typically, an integrg#gk&éﬁﬁguit
(10 nanufacturlngﬁg i ncludes three stages wafer preparation. |IC | abs
fabarication and '®°W&4ckagi ng The pur?ose of the I C packaging to is to
provi de an el ectrical nmedium between the die and the printed circuit board
(PCB) of other p toper devices and to protect the die In the integrated
circuit nodule. a massive anount of the conductive wires is used to

el ectrically connect the di e SMULTIReHEUMOD G PACKAGE nt ergrati on anon is
increased Typically the die is electrically really coupled to the PCB
through a lead frame When the | ~ integration anon of the integration ci
coo becones higher and the volunme of the package is maintai ned of shrunk.

t he anbunt of the conductive woes betty%en the die and the substrate s
greatly increased. Therefore c. the nunbers of the conventional |ead frane
is insuffici i fferent package technol ogi es such as chip scale
package and 3“MMﬁMMﬂmmuwmkageB@EEFQR@HétdéﬁéﬂﬁbBﬁVENTﬁaNonnDdate a nmassive
anmount of the ~ti, gﬁgductive wires and to package the relatively conpl ex
circuit i 11/8 003 2 Fig 1l is a schematic, cross-sectional view of a
conventi onal | 1i-chi dule (MCM package The MCM package conprises an
MCM substrate ‘BEf“ﬁﬁégggﬁﬂ a and | 087, pads | 02 and solder hall [|ads
U4 The rites 108a and 108h and the pads 1 U2 arc |ocated on one surface |
%ﬁz of the MCM substrate 100. ' The sol der-ball pads 104 are s nounted on
tthé ot her ssurface 1lEbpekert hevendM seibies tatae pddi@gerheMpred partio@ady ethel present
really coupled to the solder-ball pads 104 through the electrical
connecti ng patinseitho relaehtogradpdBieanuitiferiphddudaibst rate 100 is electrically
coupl ed to each pad (not shoran) on the dies 108a and 108b t hrough
respective wires 110 formed by wire bonding Additionally . the MCM package
al so conprisengcrg éﬁﬁﬁﬁg Q4 GQver the dies 108a and 108h. the wires 110.
t he pads 102 and ‘t'Ré”! substfate 100. Moreover. the MM package further
conprises several solder balls 114. The solder halls 1 14 nounted on the
solder-ball lads 104 to forma ball grid array (BG) Typically. the

el ectrically testinbypratgessnicgapdrchonn@gd) ahtacttiheg pioesssi1@edeanided OBpeal e
nol ded by the resin 1 12 Since the quality of the dies 108a and 108h In the
mul ti-chi p packagepieMeR)onl i©rdssatancandi [ fj@eckedting t Hghegelrgbsand titeh€ packaging
reliability of the package product al c \\-of w Wen the electrically
testing riesul tisshows dehateldcheupackagee-pradusd deandnpé phgedrlrtyit Bedrd apdBone
of the files 108a and 108b Is Called, the reworking process can not by Iran
perfornmed | ed §iduee pidpe: &dviR®S k083 And (1QBL7 al e nol ded by' the resin 1 12
Therefore the other die with normal function I'S dunped with the MCM havi ng
;he

In the integiated cucuit module. a massive amount of the conductive wires 1s
used to electiically connect the dic and the substrate as the integiation is ncreased
Fypreally, the die is electircally coupled to the PCB through a lead frame  When the

5 integration of the integrated cncuit becomes higher and the volume of the package 1s
maintained o1 shrunk. the amount of the conductive wites between the die and the
substiate s greatly increased  Therefore. the numbers of the conventional lead frame
1s insufficient  Several dll‘ferc;u package technologies such as chip scale package and
chip size package (CSP) are developed to accommodate a massive amount of the

0 conductive wires and to package the relatively complex circuit



-

Called file fornmed-therein Hence, the cost |Is increased if- the repairing
process is performed on the Called dl. the wires 1 | 0 used to
respectively elects really connect the lads 102 arid the pads on the (ailed
file should be renoved However the substrate 100 m danped by nepmviogs t he
wirel 10 (-fence, the yield and the reliability are decreased

11/ 02/ 2003 3 SUMVARY OF THE | NVENTI ON The invention provide a repair

abl enul ti-chip nodule. By using the iAvention, it is unnecessary to dung
the filled die wish the normal die and the cost can be decreased. Mreover,
the yield and the reliability of the package product can be 5 greatly

i mproved To achi eveﬁ%, hege andnlchelosad¥aniapors ANdededimar sancehipiioauldhe
pur pose of the invention, as embodi ed and broadly described herein) the

| nventi on provigeg, g?(ﬂ\% ai raRveeDilabke gﬁﬁblﬂﬂn@g% R s‘ﬁBstte@e Hﬁ)egteg‘h@éﬂt and

failures are found an 'l ectrical unctionally testing A

substrate is pf(%% ‘?a%d I(A‘E ali q%%u al{ ard?tel}Oﬁorﬂ%ldleql l%ﬁggt;{d b3k ) t}a'dg L) guye of

first pads is mouh wherel n I rst norne

surrounded by the ads At | ec fai S t.h ate
Several third paue’dhind %utﬂf‘h?&ao% G LE R P oD iﬁ%aﬁﬁétr bﬁﬁ@agtﬁ@
tile third pads surrounds the first normal di e and the f d di nd the
fourth pads suPPBUsfus” thfe ofy &tfacpdded A theg 2SUOE R0 h ﬂf aficng a
plurallity of second pads is stacked over r the failed d|e Sever al
conducti ve war®ectagally spurled [octhr syldesohaenads hes thieushi the cleghireal epneqiwe nadts
11(11-111 <l dm anal the thud pads Several reworking conductive wires are
aggctricallv ciddnecadhimadtif2 o deofMadstran [0hé dewterdlyrrorplad tdeashaad (nde
rth pads Since the nodule can he immediately repaired by using the

second normal diben) bh the dwsnEBesadr YOdbothdeugy debpeclivaivieed difh fuirtnhd thye wiver nal
die Therefore,- the cost can he 30 decreased Mdreover - by 1 replacing rise
cal l ed di e wi tdentling Secdincbrany. thaMCi eckdgaelyp @inthraada trésen neddi @biolvert yheo!
t he package product can be greatly inproved

10 dies 108a and 108b. the wires [10. the pads 102 and the MCM substrate 100.

Moreovel. the MCM package fuither comprises several solder balls 114.  The solder

balls 114 mounted on the soldet-ball pads 104 to form a ball grid array (BGA)

Typically. the electiically testing process 1s petformed after the dies 108a and

108b ate molded by the 1esin 112 Since the quality of the dies 108a and 108b in the

5 multi-chip package (MCP) process are different, the yeld and the rehability of the
package product are woise  When the electiically testing 1esult shows that the package
product can not normally act and one of the dies 108a and 108b s failed. the reworking
process can not be petformed simcee the dies 108a and 108b aie molded by the resin 112
Fheretore, the other dic with normal function 1s dumped with the MCM having the

20 farled dic formed thertemn  Hence, the cost 1s increased [ the repairing process 1s
petformed on the farfed die. the wires 110 used to respectively electiically connect the

pads 102 and the pads on the (aded die should be removed  llowever, the substrate

100 15 damaged by removing the wues 110 Hence, the yield and the reliability are

decicased



11/02Y 2003 4 I't is-to be understood that both the foregoi ng general
description and the follow ng detail ed description are exenplary, and are

I ntended to provide further explanation of the Invention as cl ai g BRI EF
DESCRI PTI ON OF THE DRAW NGS 5 The acconpanyi ng drawi ng are in&?ﬁgg 09
provi de a further understanding of the Invention, and are incorporated In
and constitute a part of this specifi§ation. The drawi ngs illustrate

enbodi ments of the invention and, togéther with the description, serve to
explain the principles of the Invention In the drawings, Fig ( is a
schematic, cross-sectlc>nal view of a conventional multi-chip nodule |0
(MCM package, Fig ? Is a flowghagtia®ly biperpr peessTi®qg manufacturing a
repairable nulti-chip nodule In a prefered enbodi nent according to the
invention and (1 i Figs ;,A through 3F are schematics cross-sectional views
of the process for nmaufacturing a repairable nmulti-chip nodule 111 a .
preffered enbodi medie aveaiali mgvides aWspa el AYERhITOROHIG DESERMPE AN eOHOTHE
PREFERRED EMBODI MENTS Reference will now be nade in detail to the present
preferred enmbaodismemtescsodiytthehinny &nt faond dexanpl s ofmahilicharalr giei ¢dsusan &d in
t he acconpanyi ng drawi ngs \Wereever possible the same reference nunbers are
used in the drdawcags. awdidohe, tdeseid phd o tahabi@fyeo! tiee phaagameodet lcak e
parts. 1 11/02/2003 5 Fig 2 iv a flowhart of the process for

manuf act usi ng geeatlepaproadd e mul ti-chip nodule in a preferred enbodi nent
according to the invention Figs. 3A through 3F are schemati c.
cross-sectional nmews of the process for manufacturing a repairable nulti

hp modul e In a preferred enbodi pent according to the Invention. s
B0 T F g 5 tondREhel wierng olare At Fu o kbt B ises pbieng
dies 308 a and 308b) pads 302a and, 30 nd contacts 304 Is provided. The
di 65 308 a and™S0BEak emegsioa;@sé@ag@nge%# Bl oM fre VARG QA 2
surface of the substrate 300, and the dies 308a and 308b and the contacts
304 are for medetralie nfudl-shp naqifeqnliclyfs used when failures are found after an electrically

and functionally testing A substrate 1s ptovided At least a fiist normal die having a
10 plurality of first pads 1s mounted on the substrate, wherein the first normal die is
surtounded by the pads At least a failed die 15 mounted on the substrate  Several
third pads and fourth pads are mounted on the substrate. wheremn the third pads
surrounds the first normal die and the failed die and the fourth pads surrounds the first
pads At least a second normal die having a plutality of second pads 1s stacked over
15 the failed die Several conductive wires ate electrically connecting the first pads on
the fust normal dic and the thid pads  Several reworking conductive wires are
electnically connecting the second pads on the second normal die and the fourth pads
Since the module can be immediately 1epaned by usmg the second normal die. 1t 1s
unnecessaty (o dump the faled die with the normal die Therelore. the cost can be
20 decieased  Moieover. by replacing the failed die with the second noymal die, the yield

and the rehiabihity of the package product can be greatly improved



t he substrate'300 The pads 302a are |located on the substrate 300 around the
. dies 308a and 308b, and the pads 302b are | ocated on the substrate 300
adj acent to the pads 302a around the dies 308a and 308b The pﬂg§2 and
302b ate electrically coupled to the contacts 3U4 through the el ects feat
connecting paths 306 The nethod for nmounting the dies 308a and 308h on the
substrate 300 can be die attaching process with Insulating paste,
conductive paste of tape. fop exanplé‘Each pad (not shown) Is electrically
coupled to each pad 30 % a through respective conductive wires 3 J 0 forned
by were bonding The material of the conductive wile 3 1 0 can be aurum or

al um ni um AS shown | n G g, lzuntdglg@&)@qrml%(ttn tfrd gor%Lﬂn;f JEné%?JiZsc%ngn 3d the

electrically ad functi ona testing Is perforne to identify whether
the dies .108 substrate. 3 n i i | e
nor mal The ol g%l?%vilgalﬁfpfllua Cacl g afe ¢ anga@t gg{ileﬁg lﬁ%ﬁ&i pé??vgq’énéﬁ%g?
function testln sten1V|a the contac#s 304, for exanple If the result of
t he electrlcaﬁﬁvaﬁﬁﬁnﬂ HECRSHYET § Y89EY ng shows that every conponent on the
substrate s00 Is fine. a step 210 (as shown in Fig 2) including a nolding
process is performed if Ill result of the electrically and functionally
testing shows that there ar@rIicl’ ZESORIIPAVOR (F sHADHAMINGES in dies or
conductive wires, a serial step, that is steps 204) 206 and 208, is
performed In thus preferred enbodinent the failure happens at the die 308b

or the copductive ses 310 usg to el ectr @éﬁl%y g he g ! é18b and
the pads 302a The faf Fed "Rt 1AV E4F el RAOYeR St ‘”c& é“” ghgl Wé

es 310a 5 AS shown in | Fig 2 together with Fig i n st 204,
\@e failure |ﬁhet Hecyios: wsﬂed'eCOtIWéat%Huﬂ@ﬁ%lwrae&af%t%btals %)e?lggﬁtﬂmbﬂ o
electrically arid functionally testing, the conductive wres
electrically éﬁﬁﬁéﬁtNhﬁ“%ﬁé”ﬁé¢ﬂ@ﬂ“dﬂéhQGSE“%%UaW%éO%%H§‘3@2§“h¢§CM@HﬁVed
to cut off tire electrically connecting between the die 308b and the
substrate 300 s¢rge RS whontie pugcipiegothe syentvar it e dRYNERD, m step 20G a
die 308c is stacked on the die _>08b through a binding material 312 The
bi nding material 312 can be insulating paste of tape- for exanple

Additionally, the fru.nqtlgQmugnatbecrwsabé%g Jidw Bh@c@ﬁx%u&%al%hﬁ& Rib MS@ die
308b The die 308c can be a common die of a nornmal die which a , have been

previously tosgg %le%cQ{ .exanple I s ,As shown in Fib 2 together with |og
3p, in step 208, each B4 (not shown) on the dic 308c is electrically
coupled to each pad 302b through relative reworking conducm~ wn e~ s |
Oh | THe dm3i)8 and tl~e reworl <tnp conductive wires 31 b are f~mec
instead of tl~r laflicd 16Inmlex@8r-oldhdprokessflai Meduleehdus eoepranabesmaioduThe

module m a preferred embodiment according to the invention; and

Figs 3A through 3T ate schematic, cross-sectional views of the piocess foi
manufactiing a 1epanable mulu-chip module 1 a preferred embodiment accoiding to

15 the mvenuon
DESCRIPTTON O TUHE PREFERRED EMBODIMIENTS

Reference will now be made in detarl to the present preferied embodiments of
the mvention, examples of which are illustrated n the accompanying drawings
Wherever possible  the same reference numbers are used in the drawings and the

20 description to tefer o the same or like parts



haterial of the iewdi icing condiictivc wires 31 Cb can be aut um or

.alum num for ?0 exanple Alter tl~c po~ces~ toi electncallv connecting the
die 08c and the substrate 300 is lerfoi coed- till electrlCUIl I\ ctll (I
ft111CG U lallf testing is let for coed again to identify 141 2/ 26433 7
whet her the conponents on the substrate 300 are normal if the result of the
electrically and functionally testing. shows that the failures still exist
tn the conponents on the substrate 300, a sin rat step, that is the steps
204, 206 and 208, is perforned again. If the result of the elect really and
1'uncttonally testing shows that every conponent on 5 the substrate 300 is

regul ar, the step ho‘,.i Flg. 2 apd 1
IITSLIlatlll~T mat ilr“:ta{“ %ﬁﬁ“’ PR QO J eg’r?CSSch’\r/e“Fa 5 ‘%‘“és ‘%@ﬁa%"gg@‘b“ a ‘%’
308c, the conductive wires 3 | the t r Ki conduct i

and the pads 3@%%‘aHUa90?%““8&NH@P“%&P&??£D g"EV?BWHed¥@ﬁm$%éﬁ@Bﬂ?3gp

304. The solder material 316 is used as electrically coupling nedia between
muf ti - chip nodut &hpaeliagesargietahsiews of Bgiprocstat akactiéng hsarigllne Uttt er

tat 314 can be resin or epoxy, for exanple The solder nmaterial 316 can be
sol der paste chipobdds myabrkicntodemeodumpli@csitding thide golediean. bal | s are | ocat ed
on the surface of the contacts 304, it forns a BGA V~hen the sol der pastes
ate nounted on the surface of the contacts 304, it forms a land gird array

(LGA). | n the inventy 1‘8@1115!13?;? 2tt|8§etﬁércw?l§ T}FgabAylrﬁE'tQp ﬁy@%él%@@étk%ob%l/m* s

perfornmed ~, before t cess is performed wth the |nsulat|ng

material 314, r@eug@yadmgoéb ﬁ&’sc%zé‘ﬁ o 50108 o062 01 K ONRABIFY 18U s o

t or ku~g co e ware fof med 1 st dle an

fafl ed conduct t ows that. th d tlm
cooducOve v~nea§3 fhgd)a%i/ 61]% aﬁ’gsiogg 45 Oérﬁf(} & e S‘?{ge ﬁ%’tf e?ctgens% rate
imedi ately t ore, nnecess fail d di
with 20 the n nglth%ﬁss 30 DRt B aﬁoretacta@@aefag lfpet suffpeio
eplacm- the laded die wntl~ tl~c tested die wJ ~ o iunctt~ns,

yield and t~&hg s P4 y The l’?q‘fe’oﬁéé'f@a{@‘@“ﬁ’r%’dh%ﬁ‘béﬁﬁeBQO giosag (e gt ??p%%@ed
1. 11/02/2003 8 It wll be a(gw rnt to those skilled in the art that
various nbdi f aedBPPngndHy npay P &bi vntocaian opéhamelrate 30¢ aliacent iodhe Redsof02ehe

present invention without departing fromthe scope of spirit ol tile
invention | n wawd Ugfdiehd8h enegtibng i padsS0Pmaminifall atcheecttitrdlysregledto the
| nVCntI On C(,V('.1 1110CI111Cat1017S allCl variations of L1115 117VC11t101,
provi ded t hey chathtts SO4ithigh thhelsoopecometthg fadisl ¥ nghelnzatips! Bomdnounging
equi val ent s
the dies 308a and 308b on the substiate 300 can be die attaching process with insulating
paste, conductive paste or tape. for example Each pad (not shown) 1s electrically

15 coupled to each pad 302a through respective conductive wires 310 formed by wire

bonding  The matenal of the conductive wite 310 can be aurum o1 aluminum

As shown m Fig 2 together with Tig 3B, 1n step 202, an electrically and
functionally testing s performed o dentify whether the dies 308a and 308b, the
substiate 300 and the conductive wites ate normal  The electrically and functionally

20 testing can be performed by function testing system via the contacts 304, for example
If the result of the elecuically and functionally testing shows that every component on
the substrate 300 1s fine. a step 210 (as shown in Fig 2) including a molding process is

performed  H the result of the electrically and functionally testing shows that there are



t 11/ 02/ 2003 9 WHAT 1S CLAIMED |S: | A relaiiable nultl-chip nodul e which
is used when failures are found ai~tel an elects Ically and Functionally
testing, conprising. a substrate; at least a first normal die | %n%
plurality of first pads on the substrate, wherein the first norna e is
surrounded by the pads; al least a Cailed die on the substrate; a plurality
of third pads and fourth pads on the substrate, wherein the third pads
surrounds the first normal die and the failed die and the fourth pads
surrounds the th i rd IO pads, at |east a second nornal dic having a
plurality of second pads stacked over the failed die, a plurality of

conductive w | ?tﬁme!aﬁ&fepﬁﬁél Wo&%ﬂdﬂﬁ:ﬁ% G/ﬂui Q%erfidl rs@b tlﬂgtq$ s@ps 2due 206 Akt 20%05 el
die and the thud pads, and |s a Ity ol | <i n~ conductive w-lres

electrically Cgér}olraﬁhg 1!41]111 ICIZ&?]FHP +mla%d§1e%1lttlF%a@et1§g hid d)@@@% ofliygs and

the ioulth pad lcp al chip nodule of Calill 1, wherein

[GhFI 1 Fable 115 T e ““Sv’?ﬂi'b“&‘ﬁgf ol én‘l‘%méé LI AT oM T

O - LhC lewd IlIIf IdIICIlyg ~| Lt' II1ILIICI I(-I11114I~hC|
elall able nulz?e%ﬁWEF%%ﬁdWE“ ére eﬁﬁi ARG PHES ¢ Lébnd not mat die and
the failed die. lurthel conprises a blndlng material 5 TlII Icl<tlrable

mul tl-chip nodule of claim1. further conprises an Insulatinc material co\

ei Inc the first sunféapenohihe steasl kahdig, 3TLINOP2ZAR3wWhéh the fdiee irefpaidieabl e
mufti-chip nodule of claimb5, wherein the insulating material includes

resin 7 The rep@brahhecdidiittiveGiidd 31081l BuRf biEli@icchicadp gieiunctidiRill 0 néssuhgti ng
&Egerlal i ncl udes epoxy 5 8 The repairable mufti-chip nmodule of claim

rein the se@l@@@lndwmamgb fhRHREM, mﬁyetggsnl@/fan@@a@ctosgandT bR pa8p3ezAbl e
muf ti-chip modul e of claim38, wherein't function of the second normal die
I's the same as,thafioWRf § 88 ofidhd Qgctﬂ'&a?ly connecting between the die 308b and the substrate

300

10 As shown in Fig 2 together with Fig. 3D, n step 200, a die 308c 1s stacked on
the die 308b through a binding maternal 312 The binding material 312 can be
msulatng paste or (ape. {ot example  Additionally, the function of the die 308c¢ 1s the
same as that of the die 308b  The die 308c can be a common die or a normal die which

have been previously tested, o1 example

AT

is As shown in Fig 2 together with FFig 3L, m step 208, each pad (not shown) on
the die 308c s clectiically coupled to each pad 302b through relative reworking
conductive wires 310b  The die 308c and the reworking conductive wires 310b are
formed instead of the Jaled die 3080 and the falled conductive wires 310a  The
matertal of the rewoirking conductive wires 310b can be autum or aluminum, for

20 example

After the process for electiically connecting the die 308¢ and the substrate 300 is

performed. the clectrically and funcuonally testing s petformed again to identify



10 A repairable nufti-chip nodul e which is used when failures are found t o
.after an elects ically and functionally testing, conprising’ a substrate
havtn ~ a fu~st surface and a second surface; at |east a firstijoa/oeds die
having a plurality of first pads on the Ctst surface of the substrate,
v~'"hetwn the first normal die is surrounded by the pads, at least a Called
die on the first surface of the substrate a plurality of tJtiid pads and
fourth pads on the fits( surface of/ the substrate, wherein the thud |ads
surrounds the Cist normal dic and the failed die and the fourth pads
surrounds the third pads; at |east a second nornmal dle havtty a plurality

of second padsyphRfeked c@t‘ﬁ%Bnéﬁeohal‘ﬂ@dqu%lﬁlt 308 fkUidhial Y If~he esmdugt ihec wn
c5 clvctrtcall o' connecting the tit o pads on the first norrmal die and the

third pads, a.plyrahif, Il% &fmud&iﬁ‘ﬂ%& Qgsll%%qwttl\e iWeb L6 cBLERRd Q@rlugéﬁents

connecting the second e seco nor nal- di e and the fourth pads

and 11702/ 20(1)1(%1.3e s][ébtr cpl%(w alJ t%(ﬁl.e]r) and t he gour?ﬁ6 %l?(??&d $ rlfoﬂfljgd tt.he

substrate, wherei f'Re’ pads s el ec

coupled to the.contacts through rel ative

connccl i ng paﬁhgw'iﬂﬁ(#ﬁha'8%8??%5W21WJF?PMBh B“Wﬁ%ﬁPé“&?eé?éfﬁFTﬁ“mmﬁE%e.n

material of the 5 conductive wires includes aurum.12 _Th rab

mul ti-chid modif Bbgfae P wmregylannhe ssp f | ridsehrun g I%é‘“Sé: r"%b ffd”&fgﬁ‘ﬂﬁq:t ive

cores includes aurum 13 The repairable mufti-chip nodul e of claim

further conprifyesisalating ma g idhg Belpenddato eoxeerthh giesht8pn388b apd f3:9§é e t he

substrate. 10 14 The repairable nufti-chip nodule of claim 13, wherein the

i @ul ating matcenduslivi wtutids the eesiorking crhiichepwiresbiob andfthe padhp PR avd B08bof
im13, ~~herein the tnsulating material Includes epoxy 16 The repanahl e

muf ti - chi p nodolder oftechial I id Ogrofed oh Mgy cantarpr e s The salldenatmmileriioas ufedrased

on the contacts r ~~ i 17 Tlo: tclmnble nufti-clop nodule of claiml|C

W hei em t he seledgically lcalghlgahciiincbardes: sollilenippmstile Iighckage~and lotiannditomit

mulit-chip nmodule of claimIC, wherein the solder material includes sol der

bal I 2u k@ |1 ebduaRamrhd Gnwmtiihh -Gityimal AUt 6¢ redimton dpoxy Wher&iamptehe Teecond

normal di e has Ueen ptenously fested 20 The reportable nmufti-chip nodul e of

claiml U whergiyg lﬁlE‘l@rla-le%tcaanQf)ld%hﬁ19]569@10%%&1)%1%12;&1119%e Wheh liessi@ere as

that of the Coiled d A A A3.Al. A A3. A A . A#?J!" (*xyu YM
X] zupkf a\ W cal,g@ad :QQ]I&QJCQ%LQQJ &ﬁa@@k%la%hﬁ@tl gprlicalsakand &2l oald ¢ad sadgal ca
] ca] ca] ca] ca] ca] ca] c<a] ca] ca] cRa ca cal'] 1- 61) +68} xsmhc” VY] ] ca] ca] ca] cal] ca]

calcalca]ca]c [ 1 d G d ok 4 ] a] ca]

calcalcal\!+, %@@qugﬁﬁﬁ%ﬁ? (fiai §] gghgg} (Eﬁ% % C‘IZLE@]'A]gca] ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] cal ca] ca] ca] caI 977 p u

Ww{!!- " NE##8S AV ENEE&E&' (1} xr | gb] X] ] caLca] ca] cal] caU] ca] ca] ca] ca] ca] ca

] ca] ca] ca] ca] ca] cajicdjecaled]waleat ¢l elaticavapedlien eadbales)c &) eafqated() ")
z *C++d,,,-9.;/;

4%02)2)2)2)11\122' 40y wlmnél\*]n]g] wajesa)ced baihedvod] balicaladapoadtpied] J4] eajesajica] ca

1 da] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal 42u2z2222

3- 33444e55: 6e666B88dB88EIP)Scfshown 1 Fig 3D) and reworking conductive wires 1s formed
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20 the noimal die and the cost can be decreased  Moieover. by 1eplacing the failed die
with the tested die with noimal functions, the yield and the 1chabihity of the package

product can be greatly improved
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ft will be appairent to those skilied in the art that various modifications and
variations can be made to the structue of the present mvention without departing from
the scope ot spirit of the mvention  In view of the foregoing. 1t 1s mntended that the
present nvention cover modifications and variations of this mvention provided they fall

5 within the scope of the following clauns and their equivalents
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WHAT IS CLAIMED IS:

l A repanable multi-chip module which is used when failures are found
after an electiically and functionally testing, comprising.
a substrate:
5 at least a first normal die having a plurality of first pads on the substrate,
wheren the first normal die is surrounded by the pads;
O at least a failed die on the substrate; o
a plurality of third pads and {ourth pads on the substrate, wherein the third pads
surrounds the first normal die and the failed die and the fourth pads surrounds the third
10 pads.
at least a second normal dic having a plurality of second pads stacked over the
failed die,
a plutality of conductive wites electrically connecting the first pads on the {irst
normal die and the thiid pads, and
§ 135 a plurality of reworking conductive wires electrically connecting the second
pads on the second normal die and the fourth pads

2 The reparrable multi-chip module of claim 1. wherein material of the

conductive wires mcludes aurum

3 The repanable multi-chip module of claim 1. wheremn matetal of the
20 1ewotking conductive wites includes aurum
4 Ihe tepanable multi-chip module of claim 1, between the second normal

die and the failed die. further comprises a binding material
5 The ieparrable multi-chip module of claim 1. further comprises an

msulating matenal coverng the first surface of the substrate
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8 The repairable multi-chip module of claim [, wheiein the second normal
die has been previously tested.
() 9. The repairable multi-chip module of claim 8, wherein the function of the
- second normal die is the same as that of the failed die.
10 A 1epairable multi-chip module which is used when failures are found
10 after an electiically and functionally testing, comprising-
a substrate having a first surface and a second surface;
at least a fiist noimal die having a plurality of first pads on the fust surface of
the substuate, wherein the fitst normal die 1s surtounded by the pads,
at least a failed dic on the first sutface of the substrate,
15 a plurality of thud pads and fourth pads on the fust suwiface of the substrate,
o whetein the thud pads suirounds the first normal die and the failed die and the fourth
pads surtounds the third pads;
at least a second noimal die having a plwality of second pads stacked over the
failed die
20 a plutality of conductive wires electnically connecting the {irst pads on the first
normal die and the third pads,

a plurahity of reworking conductive wues electrically connecting the second

pads on the second notmal die and the fourth pads, and
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C) reworking conductive wires includes aurum.
13 The reparrable multi-chip module of claim 10, further comprises an
insulating material covering the first surface of the substrate.
10 14 The 1epairable multi-chip module of claim 13, wherein the insulating
material includes 1esin

15 The repairable multi-chip module of claim 13, wherein the msulating

material includes epoxy

{6 The repanable multi-chip module of claim 10, further comprises a solder
15 material formed on the contacts
‘ .
i 17 The 1epanable multi-chip module of clamm 16. wheiem the solder

material includes solder paste
18 The 1epanable multi-chip module of claim 16. wherein the solder
material includes solder ball
20 19 The 1epamrable multi-chip module of claim 10 wherem the second
normal die has been previously tested
20 The 1epantable multi-chip module of claim 10. wherein the function of

the second normal die s the same as that of the f{ailed die



