SEM CONDUCTOR CHI P PACKAGE AND METHOD OF MANUFACTURE
CROSS- REFERENCE TO RELATED APPLI CATI ONS [01] This
application clains benefit under 35 U S.C. 119 to

U . S. provisional application No. 60/622,628 fil ed
Cct ober 28, 2004, the entire contents of which are

i ncorporated herein by reference. BACKGROUND CF THE

I NVENTION Field of the Invention [02] The present
invention relates to a package for a sem conductor

e at oo S QPUCHRhmEBakRE e R ML 0nfor

have characteristics of _insulators and conductors.

t oday' s technol ogy, sem MOAREAGIUR  erial s  have
beconme extrenely inportant as the basis for

transi stors, diodes, and other solid-state devices.
Sem conductors are usually nade from gernani um or
silicon, but sel en| um and copp% oxi de, as vvel | as

ot her mat efakdpa S IR BN Clic by ‘

semi conductors will conduct electricity in one

di red®lon bet fThis applieationejainys ben¢fit under 3% RLS.C. § 119 to U.S.
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* 166 ps®isiortal PpliGizh No. 60/622,628 filed October 28, 2004, the entire

contents of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

Field of the Invention
[02] The present invention relates to a package for a semiconductor

chip and a method of forming the same.

Description of the Related Art

[03] Semiconductors are materials that have characteristics of
insulators and conductors. In today’s technology, semiconductor materials
have become extremely important as the basis for transistors, diodes, and other
solid-state devices. Semiconductors are usually made from germanium or
silicon, but selenium and copper oxide, as well as other materials are also used.
When properly made, semiconductors will conduct electricity in one direction

better than they will in the other direction.
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[04] Currently, emerging el ectronic product

applications create a set of challenges for the IC
packagi ng i ndustry. Once the I C chi ps have been

produced and encapsul ated i n sem conduct or packages,
they may bc; used in a wde variety of electronic
appliances. The variety of the electronic devices

whi cljod]ncor por guftemtBiyemenihsd estropiCiades apylicaféddieate a set
dramatically in recent years and includes cellular
phones chdlesfea Bbrethe QO Padkasisg iRy hente B IEC CRHs havifbeen
many ot hers. Each of these devices typically includes

a MOLASKBAPIH ABap¥ilated iR saiBETuchr Ip?%i?is? ﬁ{ei?%é}r beysed in a

packages are secured to provide mnu ectroni c

func tv@i@@\?‘aﬁeeysoiceg&iﬂdﬂﬁr gﬁ%ﬁg& . we[éc\;agﬁgﬁo%thé gigctﬁjn?de%ces

t hese devi ces ecreas " cost” 1's reduce

Ther e 1t js ine ' ' | e t educe t he
or of FHSctgpodrhetaft Sel SRSl b PR hm dmds Rl fedi
t hat _the esul.t an | ectronic stens, can b .

| noorBis ARG HeTES iR PR hereBle o BRR S Ao held detiges, and
[05] Recently, | t.i.- chi p.packaging, ich i

& pos e Tt pEites i BT Shctifis uo ferBosrd on
assemhly of multiple sem conductor chips within a

si ngMehifhce pirates 9 sapicordyictor packsgesare seovEadda Prqvidemultiple
popular. This popularity is driven by an industry
denarfiEcirenip figectiges. by eonsymercdemang lincsedses the sizernfdhase devices
into a small er package at a | ower cost. Packagi ng two

or nleereases parbthe chst psredugedh Therefare rigyisdngeasinpledesedoiec ¢s
the related cost and al so reduces the area required

on t redyge thetprdfileiof thei intepataddemimndudtociackiges k€thaattieage

is mounted. In addition, multi chip packagi ng enabl es

cl oseesnitantieldctryniosystéthpeanteSntdrpsrgtedinto3sre terpact devices

el ectroni c signal paths between chips in .the package.

Thi s ané gtodasts.

[05] Recently, multi-chip packaging, which is a special field of IC
packaging that relates to the assembly of multiple semiconductor chips within
a single IC package entity, has become increasingly popular. This popularity
is driven by an industry demand to package more functional silicon content
into a smaller package at a lower cost. Packaging two or more silicon chips
within a single package reduces the related cost and also reduces the area
required on the printed circuit boards, on which the IC package is mounted. In
addition, multi chip packaging enables close proximity of chips resulting in
shorter electronic signal paths betweén chips in the package. This reduces

electronic signal travel time and improves overall speed and performance.



el ectronic signal travel tine and inproves overal

speed and performance. 2 Further, multi-chip packages
save consi derabl e nounting area, thus increasing

val uabl e layout flexibility. [06] Milti-chip packages,
in conbination with BGA technol ogy, are viewed as

part of the solution for the w dening gap between

si | i dwrthedOmubnehip packapes spes Eosiderable anoting ereapthes inateasing
capabilities of the package and board/ substrate

St r uokaluakle 1dvloht flexibilify. packages can be viewed as
standard singl e-chip packages nodified to acconmopdat e

bot h [08]l ti pl e GMilEShipPAckdpasSh Y EmBRRRMINGHE BGAteBhiifsgy, are
to provide the user with higher functionality

| Nt eQjiéWdd part WP tHedbl¥ion MrShe WHehingGhp BetRREK&HESH I[éO dcnsxty

i ncor porate between two and six chi'ps and are packaged

in agg E&%ﬁﬂaﬂ@ﬂnd%nak@iﬁ %%Qﬁhﬂgsvﬁ%ea&%ﬁag

mul ti-chi p packagi ng are nunerous. For exahﬁ?%, it

all Ol b AL flcrbd Al LORD k,aekag&sclap.‘oa TRl a0 Bak

W ndow canno I con

f multi-chi k
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Often, board reductl Qn offset s the additional

cost Shigeraties- njﬁyﬁ/lmbliyt Mo Kages jnegrperasspgtween two and
benefits of nulti chip packaglng i nclude design

opt i PSP AN e W&jﬁeﬂé’éa@n‘ﬂﬂ@o’?ﬂ%gﬁf’eost ef fective
silicon solutions and the ability to assenble

packdfé&ks util i Aihggdvantazes ehmuliiechip parkaging are numerous. For
technol ogi es, die geonetries, or types of chips in the
sane epawRlggit allows for greater functionality in a time-to-market window that

cannot be met through silicon integration. Effective use of multi-chip
packages yields increased density and performance and reduced size and
weight at the board or system level, while also reducing board area and routing
complexity. Often, board layer reduction offsets the additional costs of using
multi-chip packagés. Additional benefits of multi chip packaging include
design optimization through use of the most cost-effective silicon solutions
and the ability to assemble packages utilizing different semiconductor
technologies, die geometries, or types of chips in the same package.

[08] This special field of IC packaging increases the value of high-
speed designs, assembly processes and materials incorporated into a multi-

chip package. Packaging chips together in this manner also facilitates the



[08] This special field of |IC packaging increases the
val ue of high- speed designs, assenbly processes and
materials incorporated into a multi- chip package.
Packagi ng chi ps together in this manner al so
facilitates the 3 process of assenbling stacked die or
multi |evel, two-sided packages. The incorporation of
di f f poesst of mkemblonpeakeddictos edultd level, @80-sitled Packages. The
flip-chip or wre bond, into the multi-chip package
i's emsodpyraties ONATERth b tcisonngetid technbREY3 OduReH ¥is ﬂ{po&ixp or
Therefore, inproved multi-chip package designs and
DI Bwir@ GO Tt6 tle AMH-GiF packast is TR AL SorRinoRAEAUGH N s
such packages are desired. UMVARY OF THE | NVENTT ON
[liﬂtégmgkggpect of the invention involves a nethod of
formng a™chip package including providing a first

chip dg,ilt t Conpf}{e?éfg ﬂnérl)c ml.\lg &Elil) gackggg f Ir |r iamore
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subs mhereln 'S e

Con e e ”a#antg‘%é%bﬂ%&g‘é‘es° SRR

conprising a second IC chip and a second substrate,

wherein the seco ' j ﬁﬁpk'r connect ed
to the second subggggﬁgﬁQXE%ggﬁﬁgn uégillg in the

Seco substr each. of. the firs upstrate,
the ﬁ%ﬂ o 0 wpos Sﬂ?e‘e&ﬂ‘awgw Yesaandhod pRrming
seco IC ch| ve fir. second anar surfaces
SO Phip ebah el Riaro G g A s Ut g B 1

mounted to the first planar surface of the first
subspd? Brshsubpsate whesein thoofinshiGr chip isredectriealytoqanectedde e

IC chipis munted to the first planar surface of the
secofitpt silistate shreugh an opening in the first substrate; providing a second

chip unit comprising a second IC chip and a second substrate, wherein the
second IC chip is electrically connected to the second substrate through an
opening in the second substrate; wherein each of the first substrate, the first IC
chip, the second substrate and the second IC chip have first and second planar
surfaces and the second planar surface of the first IC chip is mounted to the
first planar surface of the first substrate and the second planar surface of the
second IC chip is mounted to the first planar surface of the second substrate.
The method also includes providing an adhesive on the first planar surface of
the second IC chip and mounting the second planar surface of the first

substrate on the first planar surface of the second IC chip wherein at least a



The nmet hod al so includes providing an adhesive on the
first planar surface of the second IC chip and
nounting the second planar surface of the first
substrate on the first planar surface of the second IC
chip wherein at |east a 4 portion of the second pl anar
surface of the first substrate which contacts the
adhesjovtion of thOISREAPEMhA A2 RUTMERADMBL A which tbntI &8 the
entire second planar surface of the first substrate
Ry aﬂm@me%&&u?ﬁmshm&&rﬁoﬁ&dy! ng. [12] The first
chip unit nmay be forned by singulating the first chip
unit m a ser ' ' [ ' of
the iP5t chi p g epie SRR et Susack i e Bl be

of sqF@n ﬁ@?ﬁ@ée%?§$§mﬁ3§ technol ogy. [14] The net hod

may al so ctrically connecting the first
substrate and the first | C chi hr ough bondi.ng wi_re .
f or nééﬁt) ef ore sjitiiﬁ d% ?ta‘:?lfpn"ﬁ’% B8y %1@’“?‘#@\’ S‘Bﬁ‘iﬂbm?ﬁ%?? first chip
[ 15] .The. net hod y,al so include a step of securing

t he B@ﬂ%%aSW?ESE‘PW‘Si ngul ating the first chip
unit. 6] The nethod may al so_include securing the
bondilthdl wi re  OrpHatmeor fedirsirlimpnibmax e perfarmed by at least
bonding wire and curing the epoxy. [17] The nethod nay
al so OREf srrp tueakrdasenentiterhnelosky only over the

bondi ng wire. [18] The nethod may al so i nclude the
firstlithi p uni tTheowsthed may giso include electrically connecting the first

substrate and the first IC chip through bonding wire formed before singulating
of the first chip unit.

[15] The method may also include a step of securing the bonding
wire before singulating the first chip unit.

[16] The method may also include securing the bonding wire
comprises dispensing epoxy on the bonding wire and curing the epoxy.

[17] The method may also include dispensing the epoxy only over
the bonding wire.

[18] The method may also include the first chip unit moving only
laterally after the step of singulating the first chip unit and before the step of
mounting on the second chip unit.

[19] The method may also include flipping the first chip unit after
the step of singulating the first chip unit and before the step of mounting the

first chip unit on the second chip unit.



| aterally after the step of singulating the first chip
unit and before the step of nounting on the second
chip unit. [19] The nethod nay al so include flipping
the first chip unit after the step of singulating the
first chip unit and before the step of nounting the
first chip unit on the second chip unit. 5 [20] The
met hdd0hmay al s hemdthafemaleplss includg deprsitongtiksadhesion oh ke
second IC chip in tw portions, one portion at each of
t wo ogepwsli ICechemihstwofpottioms, drerpottiqnl aheach «fitwd appositt ehdsoof the
second I C chip. [211 The nethod may al so incl ude

f or mi fixgt plarsep aaxdicDE frRrsatdnddCtdhep. first substrate and
the second substrate. [22] The spacer may be a sol der

bal | .[2(P3] The ‘ERar@kod @Yy ﬂls@ﬁrcmde%ﬂxmng@eﬁh%eﬂscmﬁtmg the
first substrate and the second substrate. [24]

et hoﬁsmsﬁtéendmelsée@sdﬁws&mg the spacer by
depositing solder on the first substrate and

depozﬂrgjong sol dgfe ¢ ?&ghﬁlgy%ggggﬂeg,wﬁtrate so that the

sol d n the firs rate and the sol der on the

chi p ATt on ¢ niesBRRREY sty ERiB AR iy e

anot her ct .of the invention, a chip package
i ncl us&g%n%ssougft}-ag? Chl p unit conprising a first

LRI A WA R AR o

iﬁlbgt q?i#e( ogﬁ&s%yﬁlgﬁ%cqh%%d;{gpgmgnog leggr otnqché pe?:or];ci sru%tstrate SO
that the solder on the first substrate and the solder on the second substrate
connect during mounting of the first chip unit on the second chip unit.
[25] According to another aspect of the invention, a chip package
includes a first chip unit comprising a first substrate and a first IC chip
electrically connected to the first substrate through an opening in the first
substrate; a second chip unit mounted to the first chip unit and comprising a
second substrate and a second IC chip electronically connected to the second
substrate through an opening in the second substrate; and a spacer maintaining
a space between the first chip unit and the second chip unit.
[26] The spacer may include an electrical conductor which
electrically connects the first substrate and the second substrate.

[27] The spacer may be a solder ball.



second substrate and a second I C chip electronically
connected to the second substrate through an opening
in the second substrate; and a spacer maintaining a
space between the first chip unit and the second chip
unit. [26] The spacer may include an electrica
conductor which electrically connects the first

subst[xmje and ttie SecBstraBaé it & cllig, the 368n8 BasiGhte and
may be a solder ball. 6 (28) The first substrate, the

fi 1St theGetRURC chipanBERae dirstba sEahe phask suHasesSﬁe%wsek&d

chip may have first and second planar surfaces and t

secongian® safdde otithd AS (Péhlé & fHerrﬁ‘Junle? th E\L@ﬁwa‘%ﬁ surface of

nmounted to the first ana surface 0

subst patean %&&%ﬁ%&@gﬂ?m @ﬁe&fﬁ%{&%&f@n fic %gg% be

I C chip nay nmount e planar S

the s c secon nar surface
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pl ana urface f the cond 0] . The sol der

bal | E e ng t h-gh"ssﬁﬁ?@rs 3 B’gaqe&? ﬁ‘%oé’étrfupf%at? ey be mounted

pl anar surface of e se ond substrate and the second

pl anaf0 EﬁfséE’ém?ﬁs“fg%e ?ﬁ‘ﬁ%?ew%!ﬁﬁmat e and the chip

packagggnay al so include other solder balls formed on

the s&Wnd pl ankie solder halk foyming e spacenmay b farmed ontthe first:

provi de an externalegg%g and the other solder balls

may belaapretfageefithys sbseete and thesedond planansiriaee ofithe first

I C chips. (31] The first substrate and the first IC

chi p sebstrife and thetchipcpeickage nsanaexinelide htheuspidds balls fogmed on

wire and the bonding wire is secured by an epoxy.
the second planar surface of the second substrate to provide an external output
and the other solder balls may be electrically connected to the first and second
IC chips.
(31] The first substrate and the first IC chip may be electrically
connected through bonding wire and the bonding wire is secured by an epoxy.
[32] Another aspect of the invention involves a method of forming a
chip package including providing a first chip unit comprising a first substrate
and a first IC chip electrically connected to the first substrate through a hole in
the first substrate; providing a second chip unit comprising a second substrate
and a second IC chip electronically connected to the second substrate through
a hole in the second substrate; providing an adhesive material on a surface of

the first IC chip; and mounting the second chip unit onto the surface of the

first chip unit including the adhesive material so that at least a portion of the



[32] Another aspect of the invention involves a nethod
of formng a chip package including providing a first
chip unit conprising a first substrate and a first IC
chip electrically connected to the first substrate
through a hole in the first substrate; providing a
second chip unit conprising a second substrate and a
secon | ec ron|cal n ed to the s

subet rpd® b SaRie B En b Q0L B byt FatMared
prOV|g @g@ﬁﬁ adhe3|v naterlal on a surface of the
first FIVeMyeBunt i ng t he second chip unit onto
the surface of the first chip unit including the
adhesi ve materi the 7
second chip uni cH
nnuntln i s encapsul at ed by t.he adhesi ve nater

BRI EF[#SCRI PTI ﬁ? o veaepasiand Neasuges of &*Fm!essb”c%enﬁon will be
aspects and features of the present invention will be

nor e Hipatrpatenblhy dessabingi sigmplasypmbpdimepts o ithapressnbinvention
the present invention wth reference to the
acconpaiyelergnde tihe aecompanying drawingsdin which: | a is a
sectional view exenplary enbodi ment of an IC package;
[35] B45 | b i sFE.ndisfa sedtional wéwtdxempiagyeinbpgiment of an IC
enbodi nrent of the |C package of FIG 1 a in which a

sur f apeckage;the 1C chip is in level with an

encapsul ation; [36] FIGS. 2a-2c illustrate an

exenpl[asly enbodFr®nib ©fa Madificatfontdfahe BXsMPlagtenibodBnent of the
process of an I C chip package;

IC package of FIG. 1a in which a surface of the IC chip is in level with an
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encapsulation;

[36] FIGS. 2a-2¢ illustrate an exemplary embodiment of part of the
manufacturing process of an IC chip package;

[37] FIGS. 3a and 3b are sectional view of exemplary embodiments
of IC chip units including a single substrate and IC chip;

[38] FIG. 4 shows a state of an exemplary embodiment of the IC
package in which a first and a second IC chips have been attached;’

[39] FIG. 5 illustrates a method of attaching a first IC chip to a
second IC chip through an adhesive component;

[40] FIG. 6 illustrates the states of assembly of an exemplary
embodiment of the IC chip package in which a first and second IC chips have

been attached and encapsulated,



[37] FIGS. 3a and 3b are sectional view of exenplary
enbodi nents of IC chip units including a single
substrate and I1C chip; [38] FIG 4 shows a state of an
exenpl ary enbodi nent of the IC package in which a
first and a second I C chi ps have been attached; [ 39]
FIG 5 illustrates a nethod of attaching a first IC

ool S5Eom B U Kl BAGHLBELS o fpwhich sl

assem_@ce'%%g%h%gloﬁgmt of the IC chip

package in which a tirst a second | C chi ps have

hed ~ 8. o
T ustPht ot ha o oRIRR e G pitkabt,of FIG wherein caip

sol de |l s ;have .be ttached to a | ower substrate;
[42] éﬁcggaeéaﬁlfelﬁnﬁ?%@% ’he | C chip package of FIG 7
V\,hereligﬁ chip w?.es are being singulated; [43] FIG
9 i's Enlexenpl &N Enfd8iSFERPlaRy CmRodimeahotat Ke kbigepackage in
which three 1C chips are included in the sanme package;

[ 44] W!fﬂé* %me I chipsyainalyded ip Hhegrmepackegenod of

attaching 1C chips_ through an adhesive conponent;

[45] PG 11 i SF16h 18 apnedification ofithe ntethofl ofrattachingi® chips
package including a nechanical structure for spacing

the s an adhesiveropmpp®nthi ps in  the package; [ 46]
FIGS. 12a and 12b are exenplary enbodi nents of an IC
chip [45] FIG. 11 is an exemplary embodiment of an IC chip package

including a mechanical structure for spacing the substrates of two IC chips in
the package;

[46] FIGS. 12a and 12b are exemplary embodiments of an IC chip
package in which a mechanical structure spaces the two substrates of an IC
chip package;

{47] FIG. 13 illustrates a detailed method of manufacturing an IC

chip package according to an exemplary embodiment of the present invention;

[48] FIG. 14 is é flow chart of a method of manufacture according
to FIG. 13;

[49] FIG. 15 is a modification of the method of FIG. 13;

[50] FIG. 16 illustrates a modification of FIG. 12 in which spacing

between two substrates in a IC chip package is provided by pre-solder; and

[51] FIG. 17 is a flow chart of a method of manufacture according

to FIG. 16.



package i n which a mechanical structure spaces the two
substrates of an IC chip package; [47] FIG 13
illustrates a detail ed nmethod of manufacturing an IC
chi p package according to an exenpl ary enbodi ment of
the present invention; [48] FIG 14 is a flow chart
of a nethod of manufacture according to FIG 13; [49]

FIG 15 is a nodification oftherrehod of FILG :
[ 50] A 1 ol T i NON-

which s bet ween two substrates inalCchip
packadd MBODINENTS QX THE INVENTION| F G 17

is aflow chart of a nethod of rranuf acture accordi n% )
to FI 32}16. 9 DHeminafer, Hrgursqiingenim Witlbe desaibrdAr degil by
NON- LI M TI NG EVMBODI MENTS OF THE | NVENTI ON [ 52]

Her ei mafyt ef , ekémaplprye smhodimentsnwitbnrefdreicebt thesdrawiegh. The
in detail by way of exenplary enbodi nents with

r ef er degeibed cxdigplaly aenibodimenthare intesdedi tb assistHr the wrderstanding
enbodi nents are intended to assist in the

under ¥ giedhvigitioRfant A hdt@Bidedno lidiithe@pe of thie HvAHES in any
tolimt the scope of the invention in any way.

Throughg ut'rﬂrb@%uéﬁamerm&wﬁgg fEXRpRlifih g hel éﬁu@l@ﬁ?’p&ﬁﬁc\/dlments,

enbodi mént s hose conponents havi ng I dentica

functiydls ehibohchRenARE. {1EARAPIGReroRY n&&@isshé Qhmehkrence

duplicate explanations Wil be omtted ] Figure 1

a 11 YShlethéfor %WL&& ¥x;ﬁm9ghmmbeq;mﬁ@d.l c

[53] Figure 1a illustrates an exemplary embodiment of an IC
package 100 according to the present invention. As shown in Fig. 1a, in the
present exemplary embodiment the package 100 consists of two IC chips,
namely IC chip 101 and chip 102 assembled within the package 100. The IC
chip 101 is first attached to the substrate 104 with an adhesive component 103.
The adhesive component 103 may be in the form of non-conductive adhesive
tape, film or paste in direct contact with active surface of chip 101. A small
window opening on substrate 104 enables bonding wire 105 to electrically
connect bonding pads on the chip 101 to an electrically conductive element
111 on the substrate 104. The electrically éonductive element 111 may be in
the form of copper plate with a gold plated surface to enable the electrical
connection. The conductive element 111 forms an electrical path within the
substrate 104 to another conductive element 112 in the opposite of substrate

104.

10



package 100 according to the present invention. As
shown in Fig. 1 a, in the present exenplary

~enbodi nent the package 100 consists of two |IC chips,
namely IC chip 101 and chip 102 assenbled within the
package 100. The IC chip 101 is first attached to the
substrate 104 with an adhesi ve conponent 103. The

dhes 103 .be i f .

Rl s R KU
t it h ti f f chip 101. A L1, .
e AT SIRCN I RS

105 tg el ectrically connect bondi nglq pads on the chip
101 t¥2sheddp apethereabstipte Hife theeyahesimilas sengept asidesepibedisarlier.
substrate 104. The electrically conductive el ement 111
may b@ Hig 12; ¢eadhgsive ermpanswicl08sonnastsithe ¢hip 162 et pibstrasel
surface to enable the electrical connection. The
condulS (dsoet bonsting wirg 1{ @makesghe eleeitcal icomnection betweerhtha
the substrate 104 to another conductive el enent 112

i n t hhippPbaidtsgbssfateslMPstrate 104. 10 [54] The
substrate 104 is then attached to the back of the IC
chi p [53D2, t hr oilgisignahfiom Gobutitatt i04ds elediacdlMecoaasmpaent
107. The IC chip 102 is attached to another substrate

109, 4ubsted1g 10 khirbhig bondigetite BO6 HRSHdKeD a6 clRatkichIfath betWeen
Fig. | a, an adhesive conponent 108 connects the chip

102 athd contfistiverdimert 492 afd &shdudtiveQildhdhd 1 V8. e bhbapdRkEsn

the el ectrical connection between the chip 102 and

subst 1 pf £d 88 pshia@dn ﬁ(ﬁrgﬁeg ?éanﬁé o] ﬁUJ%S{i&ﬁ?ethéQ idus

el ectrically connecte substfrate 1 roug

bondi agnginbs Afint Nae bIRUES wAR B0%HA bbSithg RaEH 0B )55k

another electrical connection with solder balls present on the bottom surface of

substrate_ 109. As shown in Figure la, solders ball 116 are attached to the
substrate 109. These solder balls can receive an electric signal from
electrically conductive element 113, which is attached to the IC chip 101. The
solder balls also can receive a signal frpm IC chip 102. Therefore, the solder
ball 116 may be soldered to a printed circuit board to send an output from the
IC chip package 100 externally.

[56] Figure Ib shows a modification to the exemplary embodiment
shown in Fig. 1a. In the exemplary embodiment of the IC chip package 200
shown in Fig. 1b, the non-active surface of IC chip 101 is on the same plane as
the top surface of encapsulation 114, i.e. exposed externally, without affecting

the original function. Making the non-active surface of IC chip 101 on the

11



the conductive elenment 112 and conductive el enment 113.
The encapsul ation 114 and encapsul ation 115 provide
sealing and protection to the various conponents

wi thin. The bonding wire 110 and bonding wire 106 nay
form another electrical connection with solder balls
present on the bottom surface of substrate 109. As

shown siie Flafidi4Eink tbp s_lﬁ_.ﬁllageecfﬁh %‘lec%\p%l;a%logrlg4 RS weP %otal

the substrate 109. ese so an recelve a

el ect R ' el ectrically conductive el enent
113, %@ﬁéggﬁgf%%ggg% to the IC chip 101. The sol der

bal I s SO can gecejye signal fromlC chip, 102.

Ther ef[g}r]e, t he g‘(ﬁ‘" e%/a’ 2@5?4 2 i%’@wnqéﬁlexﬁg‘p%?' S%P%%H’FB“%;&
printed circuit board to send.an. output fromthe |IC
Chi p SRORLGERREBBRISH (i 5P it prgueishe hearkases
nodi fi.catjon tQ the exenplary emhaodi ment shown in

Fig. 10QUERe3¢ é%‘iéﬂ'ﬁ?cggi; tpiarhiRnvhigh may e father pyocessed
package 200 shown in Fig. |b, the non-active surface

of | capfrenneeied fagethar torferm a gpiltichindCpgckagge In the exemplary
surface of encapsul ation 114, i.e. exposed externally,
wi t ho@mbadimest shewyn in Figso?d-2g. thd substrate | @hmajéana i ¢ Seeni-
non-active surface of IC chip 101 on the 11 sane pl ane
as t hdinishpd Sumfeigtesimilat ¢lements apthouseadfifig 1B pbphlatedsn tareay
| oner total height of |IC package 200. [57] Figure 2a,
2b ando2mt s¢rosy thersubsteatp lpaney, iectbdidg swbstraef1 04. The substrate 104
manuf acturing process of the chip units, i.e.

sem - fmaylmhethelaCh@hekadgpdnertn0d peb-dt@cledSaibis b sHon in Fig. 2a.
connected to an I C chip, which may be further

procegssld and AQRAGEH BAFiEODS HHRAC dbeh {0 WtlenBitatieddhi P
| C package. In the exenplary

substrate 101 through the adhesive component 103. The substrate panel may

form array of IC chips with similar structure as shown in Fig, 2b Fig. 2¢
shows another step, in which the chips undergo a wire bonding process. In the
wire bonding process, bonding wire 105 forms an electrical path between the
IC chip 103 and the substrate 104 as shown in Fig. 2c.

[59] The array of chips are further isolated by mechanical method or
similar isolation technology to become a semi-finished package as illustrated
in Fig. 3a. There are several manners in which the packages may be isolated.
For example, there m#y be a groove cut in the substrate so that they may be
snap broken or they may be cut apart using laser cut technology. Fig. 3b
shows an alternative process, of which a non-conductive element 301 protects

the bonding wire 105 as illustrated, prior to isolation of the package from the
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enbodi nrent shown in Figs. 2a-2c, the substrate 104 nmay
cone in a sem- finished formwith simlar elements as
those of Fig. |la populated in an array fornmat across
the substrate panel, including substrate 104. The
substrate 104 may have the adhesive conponent 103
pre-attached on it as shown in Fig. 2a. [58] As shown

I N Fisybstiits pankle Th€naibgndiOBve eerhbreir3 0 niaydead tHetform of a gel,
substrate 101 through the adhesive conponent 103. The
substepaky ppstaet equivalent e¢aland ifatetial, ahdmahbe msg\édsbd
simlar structure as shown in Fig. 2b. Fig. 2c shows

anot hetordingfy with covestionaBq @l dRpensMle paRE: Wplfitic injection

bondi ng process. In the wre bonding process, bonding

wre tmofo%w&tﬁ@d&h@@%ﬁ,?g@g_ path between the [C chip
103 and the substrate 104 as shown in Fig. 2c. [59]

e JSOBY O CInBSoR Sy Rt A BB £l

met hod or sim IS hnol o

S e
152! 35iopafdon cHRTEL i DS e AR i

may be cut apart using |aser cut .technology. Fig. 3b
Shove PR seRgS s 4% Bose despritged With sespect to Figs. 24 to 2c.
non- uctive elenment 301 protects the bonding wire
105 ig?ﬂ | ustr aﬁl%o{,gﬁaw 8methpd fop pisaching I6tchimi02and g ghip
fromthe 12 substrate panel. The non-conductive

el emeh- Inthemsthed shownria Fig Snadiresiye gemponeahfdis preadispensed
or equivalent sealant materials; and may be di spensed

ac cordith treydipack of Knokintl0an iC chipd @B avith supsiratd Hi, is then
printing or plastic injection technology for the

desi rattdchndrtpgwdC chip 102 after the adhesive component 107 is provided on

the IC chip 102. This forms a semiconductor package with two chips, as
shown, for ekample, in Fig. 4. When adhesive 107 is placed on the IC chip
102 connecting it to IC chip 103, the bonding wire 105 does not have to be
encapsulated before assembling the IC chips together. This allows for the use
of one less assembly process and one less material than if encapsulation is
required before assembling the chips together. As shown in Fig. 4, bonding
wire 106 can be used to provide an electrical path between the semi-finished
IC package 300 to the bottom layer substrate 109. The substrate panel with
array of IC chips and semi-finished packages then be encapsulated by
typically plastic transfer molding or encapsulation methods as shown in

Figure 6.
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[60] The sem -finished package 300 as illustrated in
Fig. 3a and 3b, is further attached to another IC
chip 102 as shown in Fig. 4, through adhesive
conmponent 107. The I C chip 102 is nounted to the
substrate 109, through simlar manufacturing steps as
those described with respect to Figs. 2a to 2c. [61]

Fig. B23hows a Damédesldérdallaifad®Binitiinted t6 MelubQat@ivh 1C
chip 103. In the nethod shown in Fig. 5, adhesive
|

conposieiin idFp. 17 ThiLcadibsIBAS BForeHaRel e Pg{aﬁpm%ke iff
IC chip 102. IC chip 103 with substrate st

at t achiggulhted bPRolafedchi p 102 after the adhesive
conpone%% 107 is provided on the IC chip 102. This

' At hips, a

o] e S A A B 5 o
o3, FRalg, 26 Eanihelts SR RE R tidye ot ogkace tbugh o

nca ed before assenbling.the |C chips together.
Thio +h%}m‘fs"9‘r%rf’°“tsﬁe“ﬁ§%°"%’Fplf8ﬁ€{”|8e§§Ci‘:\%"f‘ﬁﬁﬁﬁ‘}’”lﬁgbkaégf;Ol s
and one.less nmaterial than jf encapsulation is

r equi 18 t%%}f‘%‘ﬂg‘e g&s@%ﬂfaeﬁg“{*ﬁéh%mcgégqs aEfispleted, they have the
shown .in Fi%i 4, honding wre 106 can be used to

pr ovi HecHe %‘ei’vf‘i"c&g}g“&'a'lar?f%t ween the semni-finished

IC paﬁéage 300 to the bottom | ayer substrate 109. The
substk®4 e panelFigi k3nillustratgy a detailed mbthpd ofimenufacture for
sem -fini shed packages then be encapsulaped by
t ypi cEFatpg@ndSichip packagsfie which aii adhesive B0Tiamsed tathen

nmet hods as shown in Fi gure 6. 13 [62] Later, . sol der._

bal | seneagsulate pastiofithelsenu-firlished IGgtacledpe 3D0Qtoﬁ%h1pﬁhﬁ’él)ﬂs_ Msitilar to
Fig. 7. This can be done pefore or after t‘e I na .
packatet explained with respect to Fig. 5. In the method of Fig. 13, a plurality of

hen

chips and substrates are mounted to a wafer mount tape 118. A chip unit,
including the substrate 104 and the IC chip 101 are then ejected from the tape
118, for example by ejecting device 128, and flipped over. Similar to as
shown in Fig. 5, thermoplastic adhesive 107 is placed on a bottom chip unit
400, which includes IC chip 102 and substrate 109. Specifically an adhesi.ve
107 is placed on a top surface of IC chip 102, and top chip unit 300 is at_tached
to the bottom chip unit 400 at the adhesive 107. In this manner chip unit 300
is at least partially encapsulated in the same process of attaching together the
I1C Chips.

[65] Fig. 14 is a flow chart of the method of manufacture for an IC

chip package in accordance with Fig. 13. As can be seen in Fig. 14, the
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singul ated or isolated. [63] There are several nethods
by which the final package nmay be isolated. Fig. 8
illustrates a nethod of isolating the final package
through a nechanical process. In the exanple of Fig.
8 a cutting or sawing blade 801 is wused to singul ate
t he packages. After the packages are isolated, they

Nave: iskambIglof HeldhiyPpit e S OMbcisel tht MibAb1He doB chb i

Fig. 13, illustrates a detailed ne manu ure

for  SIGALidbIARe) got&i}h Ehigg%@ggo %xghr YRISERHR LA 5 PEokage

107 is used to he enca

seni-%yﬂjshed | G- package 300 (top chip unit), simlar

to that explained with respect to Fig. 5. In the

met ho f Fig. 13, a plurality of_ . chips and Lo

subst g? es are ‘%ﬁ)iﬂ?twéﬁn;frég'é‘tv%@érmr?ﬂg CHpgisq grndipg the
chip unit, _including the substrate 104 and the IC

chi b YEHFTsh Baw Heft etceampinmvagasthiskncsp lhe pyaser st be grinded
exanp] e, by ejecting device 128, and f|lipped over.

Si mi | Wrdepigedy 10@%68&1541#%?@911’5,%9% Hrgkness. i lo steph 52 and: S8
107 is placed on a bottomchip unit 400, which

i ncl udesespestivwafere gringed waftrs aresawed 9o irglpddudl idica| foy

an adhesive 107 is placed on a top surface of I1C chip
102, essmplohy esingr diamond@blde.sThen, fcsterd S3tandiSoahdaitistare are
chip unit 400 at the adhesive 107. In this manner chip
uni t Bethakédinarddréastmpamdistiiey e seppS4ihet $1 LéndtdeChip
same process of attaching together the 1C Chips. [65]

Fi g. (I0Q)ds asetltoattadhaht sinfultteé ditrinfothe @éspsRiveisabstiates.

for an IC chip package in accordance with Fig. 13. As

can b@7seen in Afig thddic i$ fttachel to the respective substrates wire
bonding is performed in steps S11 and S5. The top unit is then singulated in
step S6. Preparation of the bottom unit proceeds in step S12, wherein the
adhesivg material is dispensed. After the adhesive material is dispensed on the
bottom chip unit, the bottom chip unit is pre-baked S13. After the individual
assembly of the top and bottom chip units, the two chip units are attached
together in Step S14.
[68] Once the top and bottom chip units are attached, there are
several processing steps performed on the attached chip unit to complete the
assembly of the final package §300. Initially, molding using an encapsulation

process, is performed on the attached chip units S15. The assembled unit may

be molded by encapsulating it with Epoxy Mold Compound (EMC). Then a
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assenbly of the chip package conprises the assenbly of
the top chip unit S 100 assenbly of a bottomchip unit
S200 and a assenbly of the final package S300. [66]
As shown in Fig. 14, steps Si and S7 conprise grinding
the wafers. Raw wafer can cone in various thickness.
The wafer nmust be grinded to desired thickness to

sui t E@’] speci f%,&‘st i3t %?'glgé{?(%c%%g%% allows c?c;sgj?ﬁkﬁsléé)g&% EMC.

S
S8 the'respective wa wafers are sa

ol a5k ¥ Ricobiplfeac e fE oy R B Spmilaed
2 S BBt b R AR bl S e

si ngu ed die onto the respective substrates. [67] .
After ?lﬁfe“f’a moupted gptoaqlder pesl Qfrsubsteats,R b1 fop late imysrcparestion
wire bonding is performed in steps S 11 and S5. The
top ut? FCBs t hen singulated in step S6. Preparation

of the bottomunit proceeds in step S 12, wherein the
adhesil{8 mat er i &her, in Her P depackdacds matked dotHdsitifieation
material is dispensed on the bottomchip unit, the

bot t omrephses, fonexample py tastradcank Bading\The molded strip is then

i ndi vidual assenbly of the top and bottom chip units,

t he t wmgulaiep intniatspecifiepakagecdiads 1 9tto goinpRte the asstaplyS14.
[68] Once the top and bottomchip units are attached,
there[2lle seveFR 1plheessd ﬂ@e&bﬁl@&‘cﬂ@@ﬁ@é’a?@&aﬁﬁfa&tﬁﬁ:
attached chip unit to conplete the assenbly of the
final sipsinit &gRigSB)@xcdphitiat il thy meMOl O P, US| tAOwRE bonding 105
encapsul ation process, is performed on the attache

chi p uitiyths sethiRed DdtSre 2R BAPHR NN Idit ilBYdinp fC BRLT
encapgg?ating it mﬁfh Epggy Mol d Cbnpodﬁg%%ENh)sg%ﬁ%n
a substrate 104 from the mounting tape 118. Additionally, in the exemplary

| embodiment of Fig. 15, the chip unit does not have to be flipped. Instead,
after the chip unit is ejected, the chip unit may be laterally moved. In the
exemplary embodiment of Fig. 15, a wire bonding device 118 bonds the
bonding wires to the IC chip. Then a dispenser 122 dispenses a material, for
example an epoxy 126, to secure the bonded wires. After the epoxy 126 i.s
deposited on the wire bond 105, it is cured, by a curing device 124 so that the
epoxy securely hold the wire bonding. Curing the epoxy 126 may be done by,
for example, heat or UV light. Securing the wire bonding 105 before
singulating the IC chips prevents disturbing the wire during singulation and
attaching a top chip unit to a bottom chip unit. Also, the method shown in Fig.

15 does not require flipping the chip unit after it is singulated.
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15 [69] post nold curing process S 16 allows
cross-linking of the EMC. This can be acconpli shed,
for exanple, by oven heat curing the encapsul ated
package for 2 to 6 hours at 180C. After the post nold
curing process, solder balls are nounted onto a

sol der pad of substrate S17 for later interconnection

for 1Nt 11 cat f g Babobiycols o HARAT8E 5 HRIERT.

2 speartiabm R e bhyhahodCiin NG, Ble sty
it Bieseamby b Rl £ Bl B R R e B G mumber no
Cecur SEORLRE. EpLeaRRI b St i 1% errcPasg by ethind I

chip 101,and _substrate 104 fromthe nounting tape

118. kb‘aizail st § singls pagkese SQRMcydps thepmlarhiant  of

Fig. 15  the chip unit does not have to be fli pped.

| nst edt?]  af t er Fighd Oani0h and 10cishowjap elt@d?ﬁ\telmetgw of forming
unit may be laterally noved. In the exenplary
enbodiheeatlics flescriped Ifgqhimpmlqase% dkihoynde Figsel 0l B)chraticks than
the bonding wires to the IC chip. Then a dispenser

122 didepssitingsn adiesiverl02lin thementeextitip 1€ chip 1OppxHorkedductive
to secure the bonded wires. After the epoxy 126 is

depos adledive gomhenent 1@ 1HONL dddbe disposal 4t wicceligeO¥f Bsurface of
curing device 124 so that the epoxy securely hold the

Wi re Berdichip 102urRigd Oa iituserprey ywd B6rtiohY o ahef e cdtYponent

for exanple, heat or Wlight. Securing the wire

bondi 1001} @60DBing @ispenbetint @eiback 1€ dHip E0Y. PEs HHoWMEAESe,

di sturbing the wre during singulation and

10b, the attachment of the IC Chip 101 to the IC chip 102 is done after the

adhesive components 1001, 1002 are dispensed on Chip 102 and promote the
attachment. As shown in Fig. 10b, non-conductive element 301 may be used
to cover the bonding wires as, as described earlier. Fig. 10c illustrates the
completed IC package 1000 whicﬂ results when using the method shown in
Figs. 10a and 10b and described above.

[74) Fig. 11 shows another alternative exemplary embodiment of the
invention. In the exemplary embodiment shown in Fig. 11, a mechanical
structure 1101 is present between substrate 104 and substrate 109. The
mechanical structure 1101 may in form of metal, copper alloys, polymers etc.

The material used is not particularly limited as long as the mechanical
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attaching a top chip unit to a bottomchip unit. Al so,
the nmethod shown in Fig. 15 does not require. flipping
the chip unit after it is singulated. 16 [72] The
exenpl ary enbodi nents descri bed above are applied to
formng an 1 C chip package including two |IC chips.
However, the sane processes nay be applied to nore

Fo . _ : :
an {onl-C1 ey B%f&é@%ﬁﬁgﬁbs@&%ﬁﬁ%@@ 5‘3&%&@@ 58 gs to

limted. For exa own in

al so -l | ' a, S .nal ck

S00 1 b Sficdearfill Becithn B S 0ail1 2 & BRRGHR Foo.
10c s an altgrnative nmethod of formn .he earlier
descrrgﬁ% IC ch"'ﬁ%%%%ﬁggén g SWBET%ﬂﬁkaﬁ?mwéﬁﬂF

Cc, rather tha depositin n ad ive 107 in the
cont cRvBRtamn b Pre BTy o SodtReR el Sue 2w  cdilan Bryrowding
corrpone{]t 1001, 1002 can be disposed at the edges of a
sur f at &learnce, mechaniahtrictye 1193 gfso seryss as ap glecivgloondygsor.
portions of adhesive conmponent 1001, 1002 bei ng '

di speHsiBi rBanen @ cpatinuoys eleciricnl ngthiig formed se teatan electricy.

| Ob, the attachnment of the IC Chip 101 to the IC chip
102 i sigadsan b earied frem the e chipd Ot.dhyougle titesvit QD02 t6 G2
are di spensed on Chip 102 and pronote the attachnent.
As shoemductiverélgment 1004, wioch isattached ito/the @heehmtital 3Gdcturay 105
be used to cover the bonding wires as, as described

ear | i edhichfs o tuin dOanédtédistcoatwesive blemeaOB etisich 1sGttached to
package 1000 which results when using the nethod shown

I n  Fetrate @89.aThe ineanivallstel@fite | bETkeph8 e a blid#d cdnhébting
11 shows another alternative exenplary enbodi ment of

the  tHeusdichbaductiVdlelbhenteN 0aRh N YoRNBRAEABNSubsRAN 04 nd 109,
Fig. 11, a nechani cal '

respectively.

[76] | Fig. 12b shows the final package which includes the
mechanical structure 1105 which serves as an electrical conductor. In the case
where the mechanical structure 1105 serves as an electrical conductor, the use
of bonding wire to electrically connect the substrates 109 and 104 can be
eliminated. Fig. 12b also shows the entire package with encapsulation 114
and including solder balls 116 on a bottom surface of substrate 109. In this
configuration, the signal brought_ out of IC chip 101 can be connected to solder
balls 116 disposed below the substrate 109,

[77] Another method of maintaining a clearance between the
substrates is shown in Fig. 16. As seen in the Fig. 16, an alternative to the

mechanical structures 1101 and 1105, shown in Figs. 11 and 12a, 12b
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structure 1101 is present between substrate 104 and
substrate 109. The nechanical structure 1101 may in
formof netal, copper alloys, polynmers etc. The
material used is not particularly limted as |ong as
the nmechanical 17 structure 1101 may serve its purpose
of holding the substrate 104 so as to namintain
speciespectively ay thn wse dfsoldse haltsHa 0s dsshewn én Figg 16,sgldenkalls
substrate 109. [75] Fig. 12(a) shows anot her

exenitanyy wndisshisedcont saddertpads 132roncthe 10 ghiplunits before

exenpl ary enbodi nent of Fig. 12a, in addition to

pr ovasdéritlingah&t e Ther) Siznilaires tha metiadds of Fige 1 80e 13,18&ckipsmay
serves as an electrical conductor. |In this manner, a
cont heuiRkBated By il éj6ctbr IE8L MAJ éxpfaiiiedRliosq singalatian can be

el ectrical signal can be carried fromthe IC chip

101, adnidved ghsel Ba1 Mifirfersl S8k ds@hrbligh sifap bildikior I@eetienent
1104, which is attached to the mechanical structure
1105 ' i Spd d ' nt
10355 o i FENRERHED dodapORk et
mechan cal A%tﬁ}gegscoﬁ&g— Baks! 0?1%&?3{ e cﬁilphlfn'it Q6ntacts the other, a

I
connéctihg Wo conductive el ement 1104 and 1103

di sposed on, substrat.e 104 ang. r A 7
oD S B eAF pdfeh s Rt o e RRRGELIH Srkernic 13D,
mechagni cal structure 11 whi ch, serves._as an

T o0 LA ekl daSsRon P ihe HEF-OMEE Siafgiaps & cftrance between the
mechani cal styucture 1105 seyves.as. ap. el ectrica

Cond dHtsEAtes apbma Be ugsd t BFRTIdr o\ d S BiAbINGrERTePI) hegween
connect the substrates 109 and 104 can ‘%(? ?I “Eicpat edd

Fi g. thexbsirates ash sliamately from IG ehip 40k taysoldgr batls 116 dispose
encapsul ation 114 and including solder balls 116 on a
bot t balowthe substrate 18%bstrate 109. In this

[78] Fi.g. 17 is a flow chart particularly describing the method of
manufacture according to Fig. 16. The method includes assembly of a top
chip unit $400, assembly of a bottom unit chip unit S500 and assembly of the
final package S600. Many of the steps are the same as in the assembly
according to Fig. 14, and therefore their explanation will be omitted. In
addition to the steps shown in Fig. 14, the assembly according to Fig. 17 also
includes steps S20, S21 of depositing pre-soldering on the pads during the
assembly of the top and bottom chip units, respectively. This provides the
solder balls 130 which serve as a spacer as shown in Fig. 16. Additionally,

assembly of the final package also includes the step S22 of reflowing the
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configuration, the signal brought out of IC chip 101
can be connected to solder balls 116 di sposed bel ow
the substrate 109. [77] Another nethod of maintaining
a cl earance between the substrates is shown in Fig.
16. As seen in the Fig. 16, an alternative to the
nmechani cal structures 1101 and 1105, shown in Figs. 11
and 12a, 12b 18 respectively, is the use of sol der

bal | ssold30on e mside tunjointhEsglderli@]ls sttdalied tdomlch ship 1810, Thig
be di sposed on sol der pads 132 on the IC chip units
bef or ensuies thernilercognddnieonbetheen thesoldet balist 0 t he net hods
of Fig. 13 or 15, the chips may be singulated by an
ej ector 128. As expl ai ned above, singulation can be
achi eved in several manners, such as through snap
break or laser cut technology. After the chips are
singul ated, the chips are nounted on one another. As
the solder balls 130 on each of the chip units
contacts the other, a nechanical connection is
achieved. Simlar to the nechanical structure 1105,

t he nechani cal connection of the pre-sol der maintains
a cl earance between the substrates and nay be used to
provide an electrical interconnection between the
substrates and ultimately fromI1C chip 101 to sol der
balls 116 di sposed below the substrate 109. [78] Fig.
17 is a flow chart particularly describing the nethod
of manufacture according to Fig. 16. The net hod

i ncl udes assenbly of a top chip unit S400, assenbly
of a bottomunit chip unit S500 and assenbly of the
final package S600. Many of the steps are the same as
in the assenbly
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according to Fig. 14, and therefore their explanation

Wil be omtted. In addition to the steps shown in

Fig. 14, the assenbly according to Fig. 17 al so

i ncl udes steps S20, S21 of depositing pre-soldering 0nOYD WISE
the pads during the assenbly of the top and bottom

chip units, respectively. This provides the solder

bal | bf, as a spacer as shown in Fig. 16.

Addi of the final package al so

includes the step S2 reflo he 19 so) der on
the pads ﬁo jO tﬁ%(?%&ro \"\]In‘%g HEW S R8each
chip unit. This ensures the int erconnecti on het ween

the sol deProyiflinga figsh chip b comBEsing it chipavep firey |
A method of formng a chip packgge conpri sing

pr ov iSdhstrgteawhereist the firsp IG ghip iz elagsyi lymgnaeqwrtgtthq fosthi p
and a first substrate, wherein the first I1Cchipis

el ectsubsuateltbroughnmopmﬁxgiu thédBrst substrate;subst rat e t hr ough
an opening in the first substrate; providing a second
chi p unit paoiding 8 s¢evond clip amitdomprising p sevodd 3C shipand a second
substrate, wherein the second IC chip is electrically

connegbstidte] Whédeth the s&ofd IG Yhiptis abaritAyusthectsd 6 MR eBshd
in the second substrate; wherein each of the first

substsigduate thidtigh hﬁﬁ%enﬁ fithPsechhsibeaBd substrate
and the second 1 C c ave first and second pl anar

surfaces apd difig, g%?gi%r% Siitdte, fu@?ﬁ&ﬂg lh€sdebhdt

I C chip is nounte I rst 'planar sUrtace
substrate and the second IC chip have first and second planar surfaces and the

second planar surface of the first IC chip is moﬁnted to the first planar surface
of the first substrate and the second planar surface of the second IC chip is
mounted to the first planar surface of the second substrate; wherein the method
further comprises

providing an adhesive on the first planar surface of the second IC chip;
and

mounting the second planar surface of the first substrate on the first
planar surface of the second IC chip;

wherein at least a portion of the second planar surface of the first

substrate which contacts the adhesive is unencapsulated before mounting.

2. The method of claim 1, wherein the entire second planar

surface of the first substrate is unencapsulated before mounting.
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of the first substrate and the second planar surface

of the second IC chipis nounted to the first planar
surface of the second substrate; wherein the nethod
further conprises providing an adhesive on the first LLOYDWISE
pl anar surface of the second I C chip; and nounting

the second pl anar surface of the first substrate on

the first planar surface of the second IC chip;

wherein at | east a portion of the second planar

surface of the fir tra i ch caontacts the

adhesi ve i % une%%?é?g ’oﬁ‘éﬂmﬁ‘ﬂ‘ﬁ‘gg providigg the first
met hod of claim 1, wherein the entire second planar

sur f a€lp ypit by singylating the fisst chununitstrom asergsaf chipamits.

before nounting. 21 LLOYD WSE 3. The nethod of claim
1, further conprising providing the first chip unit by
singulating the first chip unit froma series of chip

uni ts. 4. ZFhe nEhdmekthod of¢laimB Swhesbiartkes singulating of the first chip
singulating of the first chip unit is performed by at

| east unines peffofidibybdt st Gife fRBEY break ort 186 86 tohhology.
The nmethod of claim3, further conprising electrically

connecting the first substrate and the first 1C chip
t hrough bonding wire fornmed before si ngul ati ng of the

Lot St Psun! {ThomethB8 of B, ﬂ&g bondi ng & r&%g?’ore

conprising a step of securing

si ngu lc@r‘ide&@né € fifdt SstrafdiaRa ‘WY frst IC chip through bonding wire

formed before sihgulating of the first chip unit.

6. The method of claim 5, further comprising a step of securing

the bonding wire before singulating the first chip unit.

7. The method of claim 6, wherein securing the bonding wire

comprises dispensing epoxy on the bonding wire and curing the epoxy.

8. The method of claim 7, wherein the epoxy is dispensed only

over the bonding wire.
9. The method of claim 3, further comprising the first chip unit

moving only laterally after the step of singulating the first chip unit and before

the step of mounting on the second chip unit.
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7. The method of claim6, wherein securing the bonding

Wi re conprises dispensing epoxy on the bonding wre

and curing the epoxy. 8. The nethod of claim7,

wherein the epoxy is dispensed only over the bonding LLOYD WISE
wire. 9. The nethod of claim3, further conprising the

first chip unit noving only laterally after the step

of singulating the first chip unit and before the

step of nDuntlng on t he second chip unit. 22 LLOYD

WSE 10. alm urther, co I Sing
f1ipping t "glPﬂ M‘F%P%?%%ng the first
S|ngulat|ngthef|rst ch unlt and before the step of
nountShipoitadter thest .sgl g ﬁrﬁfechslee@ﬁembbﬁf?remﬂ step of

11. The nethod of claim1, wherein the step of
depogneuntigs thedirstehipewniten &@Wp‘rqnd@blmspb& ting the
adhesive on the second IC chip in tw portions, one
portion at each of two opposite ends of the first

pl anar surface of the second IC chip. 12. The net hod

of claim 1]l. fumhmﬁeﬂmﬂ'ﬁﬂcﬂaﬁmﬂgwﬂﬁfdiﬂﬂ@sﬂep&ﬂa?fsiﬁng the
separating the first substrate and the secon

substddaésive cbenpritBeddpBlitiagttiefadhésiid Bnlthe s¥ddBl ¢C thphﬁ two
spacer conprises a solder ball. 14. The method" of

cl ai pokfons Wi kb 1@adPHIRD o gg@éﬁ'grehﬁ bt the 0 PRRS! stirface of

the first substrate and the s strate
the second IC chip.

12.  The method of claim 1, further comprising forming a spacer

separating the first substrate and the second substrate.

13.  The method of claim 12, wherein the spacer comprises a solder

ball.

14.  The method of claim 12, wherein the spacer electrically

connects the first substrate and the second substrate.

15.  The method of claim 13, wherein forming the spacer comprises
depositing solder on the first substrate and depositing solder on the second
substrate so that the solder on the first substrate and the solder on the second

substrate connect during mounting of the first chip unit on the second chip unit.
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15. The nmethod of claim 13, wherein form ng the spacer
~conprises depositing solder on the first substrate

and depositing solder on the second substrate so that
the solder on the first substrate and the sol der on LLOYD WISE
the second substrate connect during nounting of the
first chip unit on the second chip unit. 23 LLOYD

WSE 16. A nethod of form ng a chip package

conprising: providing a first chip unit conprising a
first subggrat chip el ectrically
connect ed to t eﬂ?ﬁ)@? t%isngré:th?m? Sﬁfg‘i‘?‘n&’nﬁ‘éllge in the
first gx%tvf v dln a_secon Chl uni t

conpri sin TBPUSHE & %téﬂtbﬁ?atelﬂ@d@tﬁfpt IC

el ecty.onj c connec ed tq the second substrate

t hr oulb‘i kﬁ'@fﬂiy cqnpegt ﬁétos@e S%Fﬁétqtht@gh p holei il itregfirain
adhesi.ve material on a surface of the first IC chip;

and SYhsERE #€ing the second chip unit onto the surface of
“the first chip unit including the adhesive materi al

so that aprovislisg a secpud ¢thip onid tormprisifig & 66W@ne Ritidtratédind a

whi ch was unencapsul at ed before nounting is

encapeohdi@chib gldchenicaltieahsted itk se¥ond Sdbstrate through a hole

in the second substl_’ate;
providing an adhesive material on a surface of the first IC chip; and
mounting the second chip unit onto the surface of the first chip unit
inclgd'mg the adhesive material so that at least a portion of the second chip

unit which was unencapsulated before mounting is encapsulated by the

adhesive material.

24



