
;YZe3eB?L.zP6T-4# i  1   MtILTI-CHIP MODILE PACKAGE BACKGROUND OF THE
INVENTION 11/02/2003 5 The present invention relates to a package. More
particularly, the present invention relates to a repairable multi-chip
module. Description of the Related Art  Typically, an integrated circuit
(IC) manufacturing process includes three stages wafer preparation. IC labs
fabarication and IC packaging The purpose of the IC packaging to is to
provide an electrical medium between the die and the printed circuit board
(PCB) of other p toper devices and to protect the die In the integrated
circuit module. a massive amount of the conductive wires is used to
electrically connect the die 811d the substrate as the intergration anon is
increased Typically the die is electrically really coupled to the PCB
through a lead frame When the I ~ integration anon of the integration cii
coo becomes higher and the volume of the package is maintained of shrunk.
the amount of the conductive woes betty%een the die and the substrate s
greatly increased. Therefore c. the numbers of the conventional lead frame
is insufficient Several different package technologies such as chip scale
package and chip size package (CSP) are developed to accommodate a massive
amount of the ~ti conductive wires and to package the relatively complex
circuit   i i 11/02/2003 2 Fig 1 is a schematic, cross-sectional view of a
conventional multi-chip module (MCM) package The MCM package comprises an
MCM substrate I00, rites 108a and I 08l7, pads I 02 and solder hall lads l
U4 The rites 108a and 108h and the pads 1 U2 arc located on one surface I
16a of the MCM substrate 100. 'The solder-ball pads 104 are s mounted on
the other surface 116b of the MCM substrate l00 The pads l02 are elects
really coupled to the solder-ball pads 104 through the electrical
connecting paths l06 each pad 102 on the MCM substrate l00 is electrically
coupled to each pad (not shoran) on the dies 108a and 108b through
respective wires I10 formed by wire bonding Additionally . the MCM package
also comprises a resin used to cover the dies 108a and 108h. the wires I10.
the pads 102 and the MCM substrate 100. Moreover. the MCM package further
comprises several solder balls 114. The solder halls 1 14 mounted on the
solder-ball lads l04 to form a ball grid array (BGA) Typically. the
electrically testing process is performed after the dies 108a and 108h ale
molded by the resin 1 12 Since the quality of the dies 108a and 108h In the
multi-chip package (MCP) lioness arc different, the geld and the
reliability of the package product al c \\-of w When the electrically
testing result shows that the package product can not normally act and one
of the files 108a and 108b Is Called, the reworking process can not by Iran
performed led since the cries 108a and 10817 ale molded by' the resin 1 l2
Therefore the other die with normal function IS dumped with the MCM having
the 



Called file formed therein Hence, the cost Is increased if- the repairing
process is performed on the Called dl. the wires 1 I 0 used to l
respectively elects really connect the lads 102 arid the pads on the (ailed
file should be removed However the substrate 100 m damped by removing the
wire I 10 (-fence, the yield and the reliability are decreased
11/02/2003 3 SUMMARY OF THE INVENTION The invention provide a repair
ablemulti-chip module. By using the invention, it is unnecessary to dung
the filled die wish the normal die and the cost can be decreased. Moreover,
the yield and the reliability of the package product can be 5 greatly
improved To achieve these and other advantages and in accordance with the
purpose of the invention, as embodied and broadly described herein) the
Invention provides a repairable multi-chip module which is used when
failures are found after an electrically and functionally testing A
substrate is provided At least a first normal die having a to plurality of
first pads is mounted on the substrate, wherein the first normal die is
surrounded by the pads At least a failed die is mounted on the substrate
Several third pads and fourth pads are mounted on the substrate. wherein
tile third pads surrounds the first normal die and the filled die and the
fourth pads surrounds the first  pads At least a second normal die having a
plurallity of second pads is stacked over r, the failed die Several
conductive wares ate electrically connecting the first pads on the lust
11(11-11l<lI dm anal the thud pads Several reworking conductive wires are
electricallv connecting the second pads on the second normal die and the
fourth pads Since the nodule can he immediately repaired by using the
second normal die, It is unnecessary to dung ill I-ailed dm with the normal
die Therefore,- the cost can he 3o decreased Moreover - by 1 replacing rise
called die with the second nor rail die, the yield and the reliability o!
the package product can be greatly improved   I 



11/02/2003 4 It is to be understood that both the foregoing general
description and the following detailed description are exemplary, and are
Intended to provide further explanation of the Invention as claimed BRIEF
DESCRIPTION OF THE DRAWINGS 5 The accompanying drawing are included to
provide a further understanding of the Invention, and are incorporated In
and constitute a part of this specification. The drawings illustrate
embodiments of the invention and, together 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 module l0
(MCM) package, Fig ? Is a flowchart o1 the process for manufacturing a
repairable multi-chip module In a prefered embodiment according to the
invention and (1 i Figs ;,A through 3F are schematics cross-sectional views
of the process for maufacturing a repairable multi-chip module I11 a
preffered embodiment according to 15 the invention nun DESCRIPTION OF THE
PREFERRED EMBODIMENTS Reference will now be made in detail to the present
preferred embodiments of the invention, examples of which are illustraed in
the accompanying drawings Whereever possible the same reference numbers are
used in the drawings and the  description to refer to the same or like
parts.   1 11/02/2003 5 Fig 2 iv a flowchart of  the process for
manufacturing a repairable multi-chip module in a preferred embodiment
according to the invention Figs. 3A through 3F are schematic.
cross-sectional mews of the process for manufacturing a repairable multi
chip module In a preferred embodiment according to the Invention. s As
shown in Fig 2 together with Fig. 3A, in step 200, a substrate 300 having
dies 308 a and 308b) pads 302a and 302b and contacts 304 Is provided. The
dies 308 a and 308b and the pads 302a and 302b are formed at the same
surface of the substrate 300, and the dies 308a and 308b and the contacts
304 are formed at different surface of 



the substrate 300 The pads 302a are located on the substrate 300 around the
dies 308a and 308b, and the pads 302b are located on the substrate 300
adjacent to the pads 302a around the dies 308a and 308b The pads 302a and
302b ate electrically coupled to the contacts 3U4 through the elects feat
connecting paths 306 The method for mounting the dies 308a and 308h on the
substrate 300 can be die attaching process with Insulating paste,
conductive paste of tape. fop example Each pad (not shown) Is electrically
coupled to each pad 30 % a through respective conductive wires 3 J 0 formed
by were bonding The material of the conductive wile 3 I 0 can be aurum or
aluminium AS shown In Fig 2 together with Fig 3I3, in S1217 202. an
electrically ad functionally testing Is performed fop  to identify whether
the dies .108a and 308b, the substrate 300 and tine conductive v-lies ale
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 electrically and functionally testing shows that every component on the
substrate s00 Is fine. a step 210 (as shown in Fig 2) including a molding
process is performed if Ill result of the electrically and functionally
testing shows that there are    zl/02/2003 6 some failures in dies or
conductive wires, a serial step, that is steps 204) 206 and 208, is
performed In thus preferred embodiment, the failure happens at the die 308b
or the conductive wises 310 used to electrically connect the die 3(18b and
the pads 302a The failed conductive cores 310 are denoted as conductive
wires 310a 5 AS shown in I Fig 2 together with Fig. 3C, in step 204, when
the failure in the die 308b or the conductive wires 310a is found by the
electrically arid functionally testing, the conductive wires 302a
electrically connecting the failed die 308b and the pads 302a are removed
to cut off tire electrically connecting between the die 308b and the
substrate 300 to AS shown I11 Fig 2 together with Fig. 3D, m step 20G, a
die 308c is stacked on the die _>08b through a binding material 3l2 The
binding material 312 can be insulating paste of tape- for example
Additionally, the function Of the die 308c is the same as that o1 the die
308b The die 308c can be a common die of a normal die which a , have been
previously tossed) 1-of example I s ,As shown in Fib 2 together with log
3p, in step 208, each lad (not shown) on the dic 308c is electrically
coupled to  each pad 302b through relative reworking conducm ~ w n e~ s I
Oh I THe dm 3i)8 and tl~e reworl<tnp conductive wires 31 Ob are f~mmecl
instead of tl~r lailcd cJm =~081~ and the failed conductor wires 310a The 



material of the iewoi icing condiictivc wires 31 Ob can be aut um or
aluminum, for ?0 example Alter tl~c po~ces~ toi electncallv connecting the
die 08c and the substrate 300 is lerfoi coed- till electrlCUll I\ ctll(l
ft111CtIUllallf testing is let for coed again to identify   11/02/2003 7
whether the components on the substrate 300 are normal if the result of the
electrically and functionally testing. shows that the failures still exist
tn the components on the substrate 300, a sin rat step, that is the steps
204, 206 and 208, is performed again. If the result of the elect really and
1'uncttonally testing shows that every component on 5 the substrate 300 is
regular, the step 2l0 (as shown in Fig. 2 and Ftg 3F) is performed. A11
IIlSLIIatIIl~T mater tat 314 is formed to cover the dies 308a. 308b and
308c, the conductive wires 3 l 0, the t eworking conductive wires 3 l Ob
and the pads 302a and 302b. Solder material 316 is formed on the contacts
304. The solder material 316 is used as electrically coupling media between
mufti-chip module package and other circuit substrate The insulatinc mater
tat 314 can be resin or epoxy, for example The solder material 316 can be
solder paste of solder ball, for example When the solder balls are located
on the surface of the contacts 304, it forms a BGA V~hen the solder pastes
ate mounted on the surface of the contacts 304, it forms a land gird array
(LGA). I n the invention Since the elc:ctncally and functionally testm~ is
performed ~, before the moldn~ process is performed with the insulating
material 314, a new die ,t (such as the die _>08c sltowa m Fy 3D) and
tew~orku~g conducUve wares is formed instead o1~ the tailed die and the
failed conductive wires when the testms~ result shows that the die and tlm
cooducOve v~ne5 arc failed By using the invention, the module can be
immediately teemed 1 Uetel-ore, tt ~s unnecessary to dumb the failed die
with 2o the not ntal die and the cost can to decreased Mor eover. by i
eplacm~ the laded die w ntl~ tl~c tested die wUl~ ocnmal iunctt~ns, llm
yield and tl~e reliability of the package product can be greatly improved
1 . 11/02/2003 8 It will be appal rnt to those skilled in the art that
various modifications and variations can be made te, the structlne of the
present invention without departing from the scope of spirit o1 tile
invention In vtev~ of the foregoing, it is intended that the present
lnVCntlOn C(,V('.I IlI0CII11Cat1017S aIICI variations of L1115 117VC11t101,
provided they fall s within the scope of the following clamps and their
equivalents 



t   11/02/2003 9 WHAT 1S CLAIMED lS: I A relaiiable multl-chip module which
is used when failures are found ai~tel an elects Ically and Functionally
testing, comprising. a substrate; at least a first normal die having a
plurality of first pads on the substrate, wherein the first normal die 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 least a second normal dic having a
plurality of second pads stacked over the failed die, a plurality of
conductive wiles eiectncally connecting the first pads on the first normal
die and the thud pads, and is a llulallty o1 Iwvoll<in~ conductive w~lres
electrically c01111~Ct111~ the second l lads on the Sl'COlld normal die and
the ioulth pads 2 The Icpalrable nlultl-chip module of Clalill 1, wherein
material of the COndLICtIVO \~~ItCS Illc:~lIC~CS atIILllll s -I`l1C
IChFlllable 111l11(1-chip 1110CiLllC Oi- Clalln 1. \'l~'IIeICIII Illatellal
Oi- LhC: IeWOlklllf COIIdIICIIVe \~ILt'S II1CILICIeS till(-l1111 4 l~hc i
elall able multi-chip module of claim 1, belveen the second not mat die and
the failed die. lurthel comprises a binding material 5 Tll Icl<tlrable
multl-chip module of claim 1. further comprises an Insulatinc material co\
ei Inc the first surface of the substrate   11/02/2003 10 6. The repairable
mufti-chip module of claim 5, wherein the insulating material includes
resin 7 The repairable mufti-chip module of claim 5, wherein the insulating
material includes epoxy 5 8 The repairable mufti-chip module of claim l,
wherein the second normal die has been previously tested. 9. The repairable
mufti-chip module of claim 8, wherein the function of the second normal die
is the same as that of the failed die. 



10 A repairable mufti-chip module which is used when failures are found t o
after an elects ically and functionally testing, comprising' a substrate
havtn`~ a fu~st surface and a second surface; at least a first normal 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 lads
surrounds the Ciist normal dic and the failed die and the fourth pads
surrounds the third pads; at least a second normal dle havtty a plurality
of second pads stacked over the laded die ?o a plutaltty ;~1~ cmnductivc wn
c5 clvctrtcallo' connecting the tit o pads on the first normal die and the
third pads, a plurality o1~ icworktng conductive w'ttes electrically
connecting the second hails on the second normal die and the fourth pads,
and   1 1/02/2003 11 a plurality ol-contacts on the second surface of the
substrate, wherein each of the third and the fourth pads is elecU tcally
coupled to the contacts through relative a plurality of electrical
connccling paths. 1 1 The repairable multt-chip module of claim 10, wherein
material of the 5 conductive wires includes aurum 12 The repairable
multi-chip module of claim l0, wherein material of the reworking conductive
cores includes aurum. 13 The repairable mufti-chip module of claim 10,
further comprises air insulating material covering the fn-st surface of the
substrate. 10 14 The repairable mufti-chip module of claim 13, wherein the
insulating material includes resin 15 The repairable mufti-chip module of
claim 13, ~~herein the tnsulating material Includes epoxy 16 The repanahle
mufti-chip module of claim 10, further comprises a solder material formed
on the contacts r ~~ i 17 Tlo: tclmimble mufti-clop module of claim lC-
w-heiem the solder Illalerlal includes solder paste 18 ~~h~ ~el~annble
mulit-chip module of claim IC, wherein the solder material includes solder
ball 2u l9 llte icpamnhlc mufti-chy~ module of clatm l~. wherein the second
normal die has Ueen ptemously tested 20 The reportable mufti-chip module of
claim lU- wherein the Lunction of the second 11U1111211 die is tl~~ same as
that of the Coiled die .A.A.A .A.A3.A[.A.A3.A.A_.A#?J!'(*xyu YM
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