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BACKGROUND OF THE NTION

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 be used in a wde variety of electronic
appliances. The variety of the electronic devices

whi cliodncor por Lerefity]ietRAENE tloctradicCHogas apsifcatsmt¥ieate a set
dramatically in recent years and includes cellular

phonest.chilRhh&biof the IR g iNARHY N Bnbe BRYECRDs hdbeen
many ot hers.” Each of "t hese "devices typically"includes

a not ' G ) ' :
pack a‘ggi&g? é‘%@%ﬁﬁr‘% Eﬁ%&o’ﬁé rovi g%uc% Iptalazpﬁggé? E}g’?g% rbé' nulsgd ma
functy . ' I 7€4.0f

t hos eV HEYiI4Y of QRS odRARAE. TR SRS BEerfonffactioes
Therefare, it is increasingly,desirable t reduce the
or of (PO incprpgtais emrondusroCRgras ot g datisally gecent
that the resulfant electronic stens can b )

i ncor)ﬁs’fsalpéaan §C vép@emsamﬂair mtersahemﬁb% deyiges, and
[05] Recently, multi-chip packaging, which is a
specimanyqthersy Bachof these decdegsiypiediiviingladesagnotherbegrd on
assenbly of nultiple sem conductor chips within a

si nglwhirica puwkeryd semiconguctdrasckageare s¢quradda pravideymultiple
popul ar. This popularity is driven by an industry
denmansdedtonigfoketipas.nAs eorfsumet demmenld isdrédses) theosizet ofithese devices
into a small er package at a | ower cost. Packagi ng two

or nodeRreasdsiafid) theditis redweddn i Thefefore)igisdn@raspte ddstrdble &5
the related cost and al so reduces the area required

on t hedieithd HEfifd JTekt intdpRAemiUndutbEphckilRs k& tHapdkage

is mounted. 1n addition, multi chip packagi ng enabl es

cl osereRi@N dibdth fsggt@ﬁg éﬁtg ?e?‘iﬂl:(gtjp@l%tédrintom& g&%g%ﬁz devices

el ectronic si gna ween chips I n .t age.

Thi's fAHGHRs.

[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 overall

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 | cPuithef, onfltiehiptpackpesisqve comidaabiemanatiigeed) dius indbasing
capabilities of the package and board/ substrate

St r uciamiaBle Mt flegibility.packages can be viewed as
standard singl e-chip packages nodified to accommopdat e

bot h tipl i y :
0 V]h I ple %hﬂﬁclﬁ‘?%ck &%ﬁh%@g&%ﬁ?@ﬁi\?xﬁ%& tébﬁﬂ@lbgy, are

to provide the user f gher

L SRl o Tobe W RO S8 0y

i ncor por a ! and s
i £ 1 SOREOTRERA g e T e BEhe Sihate e

allows for greater functignality in a tine-to-market
o nao R Ora SR ML~ sabengss for Regrowed s Standerd
integration. Effective use of nmulti-chip packages

yi el dgnglachippsckpgsemedifigd foercpmprodatedathemultiple chinsaad
size and weight at the board or systemlevel, while
al so pasdiye corgponsaisdn ardsntogmavide theiuser widohighe fhngfionality
O'ten, board | ayer reduction offsets the additional
cost sintégratonn Jypically, imashinpltipehik papksgesAvicbirparate detween two and
benefits of multi chip packagi ng include design

opt i nkix@hips and e pagiagedin axdontéitional BGAOSt - ef f ecti ve
silicon solutions and the ability to assenble

packapggg utili zTiRgadthitthgdsf inultEEhip Packagin@lare numerous. For
technol ogi es, die geonetries, or types of chips in the

sane pPafid %t 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 yalue 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 ff grsdaks df s RINPINB Afakk Uit BLRNM 1064 ASvo-sidkkdhatRages. The
flip-chip or wre bond, into the mﬂtl-chlp pac%<age
Is e AR, : 097 .
Ther 2?%&{%@ I Npr ov eﬁgﬁuq?été?dogﬁelcgb%geg a(ggagée?g?cg%ass f[z;ﬁginp or
nor e . 13, | . .
uch S RBEIoRSine M Enin ok itk BOTP i im eE ohis
(10] the pigect of the invention involves a nethod of
form ﬁ%mgo hi p package including providing a first
chip it conprjsi a first 1C.chip nd a.first
subill8l e, e oerstiinmer g mb chpac ek dBrignd emyre
connected to the first substrate through an opening

i n t Reonqmisal and efficient methads of producing such packagenirg dasived.
conprising a second IC chip and a second substrate,
wherein the second IC chip is electrically connected
to the second subsPEMMARY GENBIQ |

second substrate; wherein each of the first substrate,
the f[1Pkt | C dPrgmspedhef thedwveutioninyolves emgthgdiofi forming a
second 1 C chip have first and second planar surfaces
and td¢hip pekagedingluding providifg g @rsy ChiphmitfcomptisingadiestdCichip
mounted to the first planar surface of the first

subst andtacfirstshbitiute, SehefoitlthelfastdC chiprib aleetrieally tvtmeced trthe
IC chipis munted to the first planar surface of the

S eCONfrsBitBSHdtetiough an opening in the first substrate; providing a second

:q, a s_'_!_j..l

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

adhespottion 6f the e6oad plahat saefabod fOhefiriDsiibbirdtd which tbnth&s the
entire second planar surface of the first substrate.

May DgihesiPeRGRMBRAbAIRED BEbRI Rourp! | Ng. [12] The first
chip unit nmay be Torned by singulating the first chip

the. 1100 G p TR SO0 BBl Sorich B 2 B be
f hnol . [14] Th hod
y s ptebe e Ronitle | Connocting the Tiret

subst e and the first 1 C chi hr ough bondj. ng,, Wi.r .
f or netﬁﬁ)ef ore S’F@Fg‘tﬁﬁsé"tsq’?@mt By Bﬁ t"fﬁe‘? EY s‘t‘,‘ﬁ\r’]ﬂg’ﬁgﬁh{* ﬁrs? chip
15] The.net hod al sQ include a step of securing
Ehe] b%-ﬂﬁﬂ@“\ﬁﬂﬁg&ymtssi ngul ating the first chip
unit. [16] The met hod maty al so include securing the
bondi Hé] wire conapilatingofdhefishehipynismeyx e performed by at least
bonding wire and curing the epoxy. [17] The nethod nmay
al so pmecofisdap biiealporigsenguttthehnelogyy only over the
bonding wire. [18] The nethod may al so i nclude the
first[idhi p uni t Theomethgd aralywlso 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 [201 The

net hof20lray al sdThemséthiotemey plos itcludg depasitagiths adhesive oh ke
second IC chip in tw portions, one portion at each of
two ogHeod Ieckip ttwofipoktitis, drerpditidnl st eadh cfuwb appositt ehdiof the
second I C chip. [21] The nethod may al so incl ude

for m figit plasRIGHE TR REddIACI M. first substrate and
the second substrate. [22] ' Me spacer may be a sol der

bal I . 3] 'Me —p&a‘g ' :

fi rst[Z[s1 bstrate an &%\%dgﬁﬁggfggﬁydsd&géﬁggggﬁ%ﬁjebﬁkﬁgngthe
nmet hoj i Bl .Ag the spacer by
deposﬂlt-s:fr%s%g?%%@ggn ?Hfg‘?éslﬁjra{ét substrate and

deposi ik ng sol der on the secon trate so that the
sol detﬁgn the f esslpa%eawfugta o&%}%‘eﬁﬁe sol der on the
secon&?jubstrat connect durin m)untitﬂg\ of the fi rit
chip Wit on t hENSSPRCH, Mayislsstiirally connsethafigst suhstrate apd the
anot her aspect of the invention, a chip package

i ncl uBREQNASUOSEAE. chip unit conprising a first

substrate and a first 1C chip electrically connected
to thB4irst subBmethed may elsginchudedpaming theispacen by depositing
substrate; a second chip unit nounted to the first

chi p solder oartle fishsubstsite gndidepositing 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.

[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 {28]e and t Hke ﬁr;t:mbdtr@taktgc fiest EC clfip,the Févond pubstrate and
may be a solder ball. 6 [28] The first substrate, the
first theGecdnddC dhiyemsehoredirstiind seahé phandr suk-facesemd dinesebéid
chip may have first and second pl anar surfaces and the

seconglan@¥ subfte Sftthé BHEIO thip Aayfbemiduntdd t6 e fildBMaRe surface of
nounted to the first planar surface of the first

subst R frsERfstidiEaBa® ftoRd siHhdAT I OfechREIC AP Hﬁ?l be

IC chip may be nounted to the first planar surface o

the S?&i;ﬁﬂ@d%&‘ﬁﬁtﬂr@&%ﬂgx%y%ogﬁssé&ﬁggﬁbsaja@nar surface

of the first subst e nmounted to the first

pl anar,gur f ace Cly [

bal | 5P ng th'g{‘%%%g%‘?&%%%#ggﬁeo#ﬁ@edé’gﬁgﬁbg‘gﬁ? fidy BEmounted
pl anar_surface of the second s trate and the second

pl anaﬁ°§ﬁ|¢§é€ sv{rﬁgegftﬁgtsecogﬁgéf:ﬁlgte and the chip
packa may al sQ_ i nglude ot her solder balls forned on

the <e%nd pl andpe ﬁﬁvgﬂﬁw‘% e SPASHEPaY e frmsd onitle first
provi de an external output and the other solder balls
may b@lasperfare af the secone substsete and theseqand plangnspriage afige first
I C chips. (31] The first substrate and the first IC

chi p rsulstiaste aa dlas ehip packgge meayaleeingkide thousdlddsdalds 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

secondeddnd® Qilpﬁmﬁl WEEH \%é GrithbapsEaita $eformbantidpSs §S&B§lﬂated
t hr ough

substrate t a hole in the second substrate;

provi ﬁcﬁ,@g terial on a surface of the
first %p@lﬂec I p,; oan &rmagﬁtl ng the second chip unit onto
the surface of the first chip unit |ncI udi ng the

adhesive materig
second chip uni

mount i iS enc s ated dheS| e rrate
BR EF [PESOR! P %Q‘iﬁg‘“[ {,{;‘é’enmn will be

aspects and fea ure f th esen |nvent|o will be
nor e dWﬁPEPﬂI y4e @'%W&’P Pfesennvention

the present inventi on vvlth reference to the
accowp’&‘ﬂyiefﬁeWéW&wmﬁﬁnW@WWl[‘%}“ vhich: |a is a
sectional view exenplary enbodi nent of an IC_ package;
[35) HB4 b is FAGmbaliif pcaetional viewt exsmplasysmbogiment of an IC
enbodi nent of the |C package of FIG | a in which a
surfagmckdget he |C chip is in level with an

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

exenplfasy enbodiBI@ntb ixfa padification ditthe eRemplant énibodgment of the
process of an I C chip package;

IC package of FIG. la in which a surface of the IC chip is in level with an

encapsulation;

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

(371 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;



[371 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

chip {#lla secoRHG.I7Gllodtiatestthes KLichip packagdefFI 6 in which solder
conmponent; (40] FIG 6 illustrates the states of
assenbhiys ldfve BeercatREEda6 ¥ lowsrBasbarnt of the IC chip
package in which a first and second I C chi ps have

been p4gjached aprG efiRBSsttLhedc &1;{ éﬂcklgé:bﬁ“ld 7 wherein chip
|IIustratestheICch|p package of ch

sol dekackdgds =5 f&AReat tached to a lower substrate;
[42] ?%@%F»I Ius?Sl es the IC chip package of FIG 7

o1 o M ecpl b SRR BRLY nRb AR CR 10 (o pebkfee in
[a] e S T Sl e pndel #%3%#%@5&?2?33? of oK29°

attac glC ch t hr ou an, ad ve cqonmponent,;

[ 45] ‘@; 11 i oF ]é’x’érf‘p‘Pg‘?ﬁ m"“’(?fi"ir?“ﬁ@%?%cmps
packaaH |nclud|ng a mechani cal structure for spacing

t he sHBevghanadhesive cespopenthi 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. 122 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 # 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]

F:SE)E] . PESCRIPPIOR!_Ope 'FHWOQLEﬁSMTﬁEI NON-

whi chy SRRTING E ENS OF it HoRNTION ) o0 P

packa = FIG 17

ol oo OB AR
I

to FI 82116, o DB
NON- LI M T NG EMBODI ENTI ON [ 52 .

Her ei WaY¥t %, SXFRpiyyceB E n‘f’ rf ce o é‘@ %W”H@ﬁ The
in detail, )l/ of exenplary enbodi ments wt

refer ém@be%em@p Y smbadimentsase injended ito, é%flsé%b%llﬁlﬂ?ﬂandmg
enbodi nents are intended to assist in the

under of thedivegtiomfand ke riokindended fo limitdhesscopsrof the inventénavin any
tolimt the scope of the invention in any way.

Thr oughyutThréwghduiathie mgawihgs foreppRining) thetexemplagnemhogdiments,
enbodi nents, those conponents having identi cal

funct itiwss eoiponehtsehaadnge idaftieale faectionsinmrryl thef eamevhiefdnence
dupl i cate explanations will be omtted. [53] Figure 1

a il weinerlsPor Mich dapRtatd skphinaaehswilltbedminal. | C

=} 8

|-

[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. | a, in the present exenplary

enbodi ment the package 100 consists of two I C chips,
namely IC chip 101 and chip 102 assenbled within the
package 100. The IC chip 10 1 is first attached to
the substrate 104 with an adhesi ve conponent 103. The

ad hesﬂs&guc onpongRtsyBRatd B iPfeh ?ﬁdﬂ@d {PhE bRk of the IC chip

non- conducti ve adhesive tape, m or paste In direc
cont a | Y : / ' L. .
i ndow 2o bk A Gn B ey SOnBorlf 17 TR i g2 i
105 t | ectricall connect, _bondi ng. pads _on the.chip..
o1 RisEhe i phfii sbarealt TN o ARt o depSrfedi i
substyat.e 104. The electrically conductive enent | |
my TUHE T 2 et SATaROnSBA I8 OB iR 102 Gf fbstrate
plated surface tQ enable the electrical connection.
The cHi9a44%0; 3 bonding,wire 110 makestheglegtrical copnectionbetyygensthe
within the substrate 104 to another conductive

el emreghip 102andsubsfeatofifosi t e of substrate 104. 10 [54]
The substrate 104 is then attached to the back of the

| C chi58] 102, tThewigpal fromenbstxatedi(dtis vlecteiddlbsionnected to

conponent 107. The IC chip 102 is attached to another

subst subbteatd 069, thrbughlstndirignwvikal 06cthaangies an eldeigicali patithetween
earlier. In Fig. | a, an adhesive conmponent 108

connegit SondiRtivdélBmditd 12 aAld SoHdREtivl clemddf® 913 Atz @ncapsulation
bondi ng wire 110 makes the el ectrical connection

bet weery dnld@ncapRilatidd Pt ARevidk Baalihg hid piofectibrfl thd Vatious

signal from substrate 104 is electrically connected to

Subst %é&ﬂl?%g withill, OMAHoR@RE Wi 1Y0'a5d b0%aihg Fire TBE Gy 3oim

el ectri et ween
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 from 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 1b 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 ati on 115 provi de
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 same plage aethle 2op ssfackesfthé eddapsldiionrid 4 dadea e eldwiep total
the substrate 109. These sol der balls can receive an

el ect rucrghsmgn}af}acfcagemooel ectrically conductive el enent
113, which is attached to the I C chi p 101. The sol der

bal | s [gfjs0 can
Theref[ore the go dle’éeZEaalﬁdIlQ?%lo“fnay &?gﬁredﬁrentofa

Chi p. EericRipg pRAS il AEH i & E%%ﬁ?ﬁs PTG fkedss
o, Hiduifigs %ﬁvs‘f@% SR b PR %w@ 2h iR pppocssed

acka 200 vvn in ct| e surface
of | C g, Ppngett ot aﬁ@ﬂmcgwé peckagho 17 thg exemplary
surface of . enc psul ation_ 114, osed externally,
wi t hoStobefimeat § 1PWéBSo?#'§?:ﬁ%q S“PﬁFFRS? f%mamwnﬁgl % yeani-
non- actlve surface of 1C chip 101 on the 11 sane pl ane
as t hdinished furpy witle sigrilar plements apthosenfifig 1apopuleteddn awarsay
| oner total height of |IC package 200. [57] Figure 2a,
2b andormnat a¢ross the sehstratelpans}, inclbdidg sebstratef104. The substrate 104
manuf acturing process of the chip units, i.e.

sem - fmayi lelve thel adhgsvdcmgaonentr168 pth-frtgcmdsmhshi sho@/n in Fig, 2a.
connected to an I C chip, which may be further

proceqsgld and oahewh @Figos; thedC dhép {0F i leenitthéliedddi 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 may 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 elenments as
those of Fig. 1 a populated in an array format 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 Fi gubstrbte pafel. TI@ rwin-qonda3ivee elentean3Git may beih the form of a gel,
substrate 101 through the adhesi ve conponent 103. The

subst epdxy, pastedr eqaivalehbyealanr matgriald; and ntdy HedisPehsed
simlar structure as shown in Fig. 2b. Fig. 2c shows

anot hatcoddifgly with dvéltiohAqiqald dispeHSIAE R tiAg ¥F piSstic injection
bondi ng process. In the wre bonding procéss, bondi ng

Wi re 1QBnd10gyTor B Rbib& furpgdk, Pat h between the 1C chip
103 and the substrate 104 as shown in Fig. 2c. [59]

The argmy of chi 6 ' ni,cal

ot ot si i phg SRl Gkitel Betiak S0P Auitee i 47 94 a3,
sem -fjhishe ackage as il |l ustrate in . Eig, . 3a. ,
There ldaﬁgﬁ%reﬁ\%agﬁ lé?r%?ﬂ%%r gb ich“p\?%)?@ﬂ Sﬁﬂ’gl ﬁ’a‘gﬁ'a‘b ghroygh adhesive
i solated. Fo e,. there nma e groove cut in

the sstgepusnblwh HR: hindf® nmOuted & e Horeae 0o rongy
may be, c.ijt apart using laser cut technology. Fig. 3b
shows 5iplag mapplagiuripg stgpsrsdhese dgscribpd with sespect to Figs. 2a to 2c.
non-conductive el ement 301 protects the bonding wire
105 a§6lll | ust r aFigdS shawsor method uslattachimg I§F chip d0D ankiehip
fromthe 12 substrate panel. The non-conductive

el emenf3.3thermpthod shewn ineFig oy, mdlufsive cgmippnent pd%is, pro-dispensed

or equival ent sealant materials; and may be di spensed
accor dntoghe/dieibatk afdC\whiy 1020 dC chipol 03dwith subetiste 104 is then

printing or plastic injection technology for the

desi r efladhed fXRE IC 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 example, 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 IC chip 102 is nounted to the
substrate 109, through simlar manufacturing steps as
those described with respect to Figs. 2a to 2c. (61]
Fig. 92ihows a betehsoldérdrallamagbeinrmnied te tHepubdrateal09 ak C
chip 103. In the nethod shown in Fig. 5, adhesive

conporkswn Fgi® Thi€ca kedns beforesttafiet he ﬂ%lﬁpab% iof
IC chip 102. I1C chip 103 with substrate 104 is then

at t ackpgulatediopBolatedchi p 102 after the adhesive
conponent 107 is provided on the IC chip 102. This

f or ms [gg1sen congy, g&gﬁg \ i

shovvn,[ or exanpl i’,kgf"nsg I g. %%@n&%gséiﬂ\%gl ?L%ga%esmay be

pl ace I ' A i Q. 1.C chi

o3, *fioBied, Mg, & Giabes s3HEnGEBAETlAy Fnd gast Mg o

encapsul bef or e, agsenbl i.n he | C chi ps tage r .

Thi o Mo BURcy BbeBe 1EBE RaprBdehitcas Sulishe e bbdesor i

and one J.ess erial ,than, .f encapsulation is

r equi Pé‘i# Banghiaiebe B?P&PgﬁgAhﬁéﬁe m%ésqsa@eelﬁweﬁed, they have the

shown in Fig. 4, bonding, wre 106 can be used to

provi dEuctpreas ghawn iadiigysalaordet ween t he seni-fi ni shed

| C package 300 to the bottom |ayer substrate 109. The

subst [étle panel Fig i} illustratey agetallal miathpd ofmenufacture for

sem -fini shed packages then be encapsul ated by

t ypi cateatingamii ¢hip packagd inrwhich ati sdhesive t0ftiamsed tathielpn

nmet hods as shown in Figure 6. 13 [62] Later, solder

bal | s encapsilate part of the sémi-fihishalIQspacRige IDOQwE&:hi ithilar to

Fig. 7. This can be done before or after the fina

packagieat efplained with respect to Fig, 5. In the method of Fig. 13, a plurality of
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 adhesive
107 is placed on a top surface of IC chip 102, and top chip unit 300 is attached
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

IC 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

have tssembltofifind chippackagdcomprises the gssemblycofalie do? chipQrhjt
Fig. 13, illustrates a detailed nmethod of manufacture

for si1emidsagblydf b GorbinRhipambta200 afid YhisebB bf W Gl Phckage
107 is used to help encapsul ate part of ‘the

sem - §gow.shed | C- package 300 (top chip unit), simlar

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

met hogegdf Fi g. Al 4yt f [ and. 2

subst zﬁjes are %ga%%inﬁgz} 4\’/\%?%9%%&#5‘?’% pLisq grinding the
chip ' ' [ he. substrate 104 .and .t he | .
cni p HBTrs; RiP Rt e cdrain VAR s pess e M it e grindec
exanpl e, b Lecting device 128, d fl,ipped over.

Siml & d?%“gg"&é‘ﬁ% s‘i“h%%%“:"‘?‘%,l’a?‘?wﬁ‘ﬂ &% i In stepm a2 apd S8
107 iggpl aced on a bo_tt?cj){n chip unit 400, which,

i ncl uHeTeIPEctYs wafsns grinded W wiaed dnso individval dice) foy

an adhesive 107 is placed on a top surface of 1C chip
102, s¥amplepy usinga dismond bindes Then, icstens S3t andiS9she ebstoate are
chip unit 400 at the adhesive 107. In this manner chip
uni t BGcbaked ingerderda semenermoistutey InnteppS4hmt $10 LendtOreChip
same process of attaching together the 1C Chips. [65]

Fi g. (MOCkisaséd wwttettethe sinfulnfed diedritwthe @éspodtiveisalsstrates.

for an IC chip package in accordance with Fig. 13. As
can bfgReen in Afigr thé die it bttachéd to the respective substrates wire

bonding is performed in steps S11 and 85. The top unit is then singulated in
step S6. Preparation of the bottom unit proceeds in step S12, wherein the
adhesive 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 S300. Initially, molding using an encapsulation
process, is performed on the attached chip units S15. The asser_nbled 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
5200 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 free] speci f ipest@asl¥ a@ingd procdsh 836 alldws &b SHMkSY ¢¥iRe EMC.
S8 the respective wafers grinded wafers are sawed

into ifig c‘!ﬂndié%cd?ﬁﬂﬁhec%%r ex%gfgp%jﬁo@ﬁ | @in@ ot GRH1ated

bl ade. Then, in steps S3 and e substraté are

S To’ ihskpagtor Oy nchfh JITBC ARy the bt ol Sl rotld Wler
i or S st chyd A Rl AT B ibFcl 8R1 FaE pteonpection

Wre b?,ragsng is perforned in steps S11 and S5. The

top urfe then singulated in step S6. Preparation

of the_hottomunit proceeds jn step S12, wherein the
adhesilV g] mat er i dhen.dn gieR S gps‘t%lpackﬁg"e‘ls magkedfgridsntification
material is dispensed on the bottomchip unit, the

bot t oriuEPASes, fier examplehydassapriok smekingFhemalded strip is then

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

t he t vidngulates intoi 4 specifie package sieelS19 togponipiete the aStesbly514.
[68] Once the top and bottomchip units are attached,
there [l severkig 1Silhestrates amethiodasf chiprfackape dnannfactee
attached chip unit to conplete the assenbly of the
final gimilatg®id IO exceprithidt &l thy metwdbNFig. US] e wise bonding 105
encapsul ation process, is perfornmed on the attached

chi p ufhy e sebfred bERreG&tMB IR it HRMdingacrent
encapsul%ti ng it vvifﬁlﬁEpoxy I\/bh:lwd Con'pou‘ﬁngq( EN&@Tﬁn

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 [ 691 post nold curing process S 16 all ows
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 180*C. After the post nold
curing process, solder balls are nounted onto a

sol der pad of substrate S 17 for later interconnection

to PCH72] 70] TheThe exémplagPentholiBnerit$@esBAIAHEVE &eqaﬂloa%

for identification purposes, for exanple by |aser or

i Nk Mefblthing an TORhFHabiRke Hidliding fvd 1@&1@%@{5 ;ﬁg: nd'oaﬁfyeo

a specific package size S 19 to conple

(71] K ' [ e

i e iy RS o Bl 1 i3 TR pymber no
met ho ] Wi r e bondi ma e .
secur goé: %e@é‘?eed é}% 5 8%%%%3"%%‘? B ]ﬂg'i %1’%?5%%?’@% Pﬁﬁ be g third IC
chip 101 d bstrate 104 frqm.the noupting tape

Tre” At lChn Rt Sidel Backonadadhiindss iRe Beein. "ot

Fi g. the chip unjt does, not have to be fli pped. _

| nst eﬁ’?] af t er Fifie 19318 apg 10 show;ap altemativeacthpd pf forming
unit nay be Iate[allé noved. In the exe 'Iaré
enboditAefarligrdessriped 16 chip parkages osishogvnda Figse 10at ch rathts than
the bonding wires to the IC chip. Then a di spenser

122 didepesitirgancadiesive 107 in theentez pfithelI€ chip Hi2px yord-2énductive

to secure the bonded wires. After the epoxy 126 is

deposiadbesivconipeneitr1 00 hd002 tfibbe disposed astuheegedyf fsurface of
curing device 124 so that the epoxy securely hold the

Wi re kthall cgp 102 Figo10diflugtesitwd 26rtiBRY oPAILEAYE cdidponent
for exanple, heat or U/ light. Securing the wire

n, L or o il 1 s s
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 which 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 (721 Ile
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

than kwcth® 1¢bi Bray séive itP plilpose dfdioldibgihe subivtrate 108is6ds to
limted. For exanple, as shown in Fig. 9, there may

al so h@idaihRpéiid Hearthdebetoen 3% fubdttatd 164 41 Be mﬁ&&s 09.
500 includes three IC chips. (73] Figs. 10a, 10b and

10c sheyy an al t gfnghdy aadm.taheﬂ {48, BdboditRnestthd €'
15, [g306) Lnehidty e G

descr I C chi p packages. FI gs.

"at het gt %qggzemﬂag%&be&kgﬁa ¥4 %%y 8 lilifiof ?onﬁr%wdmg

n-con I ve

conponen t 1001 0Q2.c n be sed at the e

cor T addgranoe heohatint e 1105 BRS 65 asi e Seplitatoopgudor.
portigng, of adhesive conp nent, 100 1002 ei ng
di speg%g’dﬁ BACR ORHERUQYS € MWH@%O electrical
10b, the attachment of the IC Chip 101 to the | C chip

102 i Sigaglfan e carried fom haiE shipd Of opowsh theswire h102 to 2
are dispensed on Chip 102 and pronote the attachnent.

As sheerductiveslgmentad 04,rukick israttached e theineerbanica Gtructare 1105
be used to cover the bonding wires as, as described

ear | i evhichAi gn tut® coninkéted ta condsctivi elenmntrb] 03tveluich i3 attached to
package 1000 which results when using the nethod shown

i N FisgisstrateO09a MHe hidbhanich! siewsoture 1005 sdpwesas afbridge éonlecting
I shows another alternative exenplary enbodi nent of

the itheswdtdoRBuctive elehRneKRAINA N Y0P diogsiedBA butisiiain 04 Bnd 109,
Fig. 11, a mechani 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 I 101 is present between substrate 104 and
substrate 109. The nechanical structure 110 1 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 sQ as to naiptaj ,
speciEsnectiyely inthe Bs%féftsﬂ)é‘éhb‘ﬁhé 30, A8 shoRmIn e 16ns0lderalls
substrate 109. [75] F“?. 12(a) shows_anot her

ex enpl3dmyaychentistiosedn seider pads 132w the Ihchip pnifshefore

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

pr ovi adsengpling théne aThens similaetortheiinethiods of Kigt drar 151 0% chips anay
serves as an electrical conductor. |In this manner, a
cont i tesingulaedlsy 4n ¢fedtorl@B8h Aisexplained dbove, sihgtlation can be

el ectrical signal can be carried fromthe IC chip

101, §chlevedih debi@aMhirmers] Sth a9 thrbieph snapbleak bivlaseelcarrent
1104, which is attached to the nechani cal structure

1105 lofdEyl Afl %%lﬁéh,%&ﬁiﬁ%ﬁxwﬁe@b@mt
1103 %&@gﬁdklys%ﬁe?tggﬁe sto substrate 109. The

mechagofitk. Ab iabidyati 430 3 icirif i iifliBntacts the other, 2

connecti ng two conductive elenment” 1104 and 1103

di spos L . '

i o ateBitalnniSh f iyl it to hERRARRIAEopd Plos,
nmechapi cal , st.ructure, 11 whi ch, .serves.as an

o1 o the el GeagRion of e SEIGE Yl % fhrance between the
mechani.cal structure 1105 serves as .an.electrical
condusybsirates and mayebe used faprayidg anpleciics) infercopnection befween
connect the substrates 109 and 104 can be elim nated,
Fig. thesubgteates andwkimataly fram; ICchipt0d4p solderslls 116 disposed

encapsul ation 114 and including solder balls 116 on a
bot t ohelewrtheanbstdte $0bhst rate 109. In this

[78] Fig. 17 is a flow chart particularly describing the method of
manufacture according to Fig. 16. The method includes assembly of a top
chip unit S400, 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 assem‘bly according to Fig. 17 also
includes steps $20, 521 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 resp ectlvehy is the use of sol der

bal | s sdlder.onthe padsim joim thejsglden galls atiached thedch shipred. mhis
be di sposed on sol der pads 132 on the IC chip units
bef or ensuassshaintdrcapnediombetreen thessolder balls 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
will 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 on
the pads during the  assenbly of the top and bottom
chip units, respectively. This provides the solder
bal I s_130 which serve as a spacer as shown in Fig. 16.
Addi t WHATS CLAIMEDIIS: of the final package al so
i.ncludes the step S22 of reflow ng the 19 sol der on
the pads tb j oi # meteodsef famming alchip package keniptisingsach
chip unit. This ensures the interconnection between

t he sol der piowiding a GGt thif\unit Smjprividg fisSt IQchipanda et of
formng a chip package conprising: providing a first
chi p subistrate omipereinititegfirat §G ¢hbp islefecaivally aorthedted td the first
substrate, wherein the first 1Cchip is electrically

connegibefate ehrbligh o dpehingSh BRifiratisebdtfatepugh an openi ng
in the first substrate; providing a second chip unit

ahor ci n ¢ pacYRBERANcold CHb i A AL Bl socond
S ocons U3Efe Pherdt o dcbdrt T B4Ry Bl o 7 soogna

second substrate; erern ea
the f] hi the. secand sybstrate and the
secon%j’jb?’%a%#fr%u a%/nec’p?mrn gtm g‘r?&e%oé‘g(gﬂ tr|8feanar surfaces
and the second pl.an urfgce of .the first | Cchip is
nount ed t owﬁ?fgmf q%f’]% ?P‘?}F iﬁs& F“q?ﬁf’?a@g %’96 flb Fﬁ’(?’ %‘F lsg‘img
substrate and. the sec(‘i(iad pl.anar, surface of the second

strate and the secon chip have first and second planar surfaces and the
| C chi{psire P

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; 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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nmounted to the first planar surface of the second
substrate; wherein the nethod further conprises
provi di ng an adhesive on the first planar surface of
the second 1 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 first
substrate which contacts the adhesive is

unencapsul ated before nounting. 2. The nmethod of claim
1, wherein3the d&hemethodofglaum by fither comprisingpreyiding dhe first
first substrate is unencapsul ated before mounting. 21
3. Thehipumitdhy simgulatiag theifirst ahip wnit frommpeties of ghipmitsdi ng
the first chip unit by singulating the first chip unit
froma series of chip units. 4. The nethod of claim3,
wherein the singulating of the first chip unit is
performed By at Theatthodd claim 3 wherbindh&sifgulhtirpedf thefirst chip
technol ogy. 5. The nethod of claim 3, further

conpr iwitgp&tdfied b? al ledst ofi©SFHAGH bieak b Rsdr ichiStechnology.
substrate and the tirst 1C chip through bonding wire
formed before singulating of the first chip unit. 6.
The nethod of claimb5, further conprising a step of

. : bondi : . : st

chip uni't. 5. Taeatld s siis; Ry itidcifally O

t he bondj ' ' | S] i he. .

e UGB R hEHAOTE o BABIA el
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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8. The nmethod of claim7, wherein the epoxy is

di spensed only over the bonding 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 nounting
on the second chip unit. 22 10. The nethod of claim 3,
further conprisihg 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 chi B-uni The mathodrpfclaipt hdurther comaiising flippliveg the first
the step of depositing the adhesive conprises
depos¢hip oyt afie thelstes ofsingutatingehsfsbehdp Lifit afd Pefore the\step of
portions, one portion at each of two opposite ends of

t he fmostting thefifst ship it endie sebendsehipinit.| C chip. 12.
The nethod of claim1, further conprising formng a
spacer separating the first substrate and the second
substrate. 13. The nethod of claim 12, wherein the

spacer conpf.i SephAmeRbAISE cildd | ,-whfein Hbeﬁt?&fglgﬂ%sgt&gsthe

claim 12, wherein the spacer electrical

ot ho iRpive bitabe Bl Bedfing e RREARCOR IR B ohipin IS
. o | ' £
" kg PRESEby Arkaof e BRetiHieact i be Tt Bl e of
t he sgsder glfct gle first substrate and the sol der on
t he se&gShgnd - 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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substrate connect during nmounting of the first chip
unit on the second chip unit. 23 16. A chip package
conprising: a first chip unit conprising a first
substrate and a first 1C chip electrically connected
to the first substrate through an opening in the first
substrate; a second chip unit nmounted to the first
chip unit and conprising a second substrate and a
second I C chip electronically connected to the second
substrate through an opening in the second substrate;
and a spacHy. mefchipipackage somprsing:bet ween the first
chip unit and the second chip unit. 17. A chip
package acsfirstichip uhib conptising & firstineisirate ahd e fisgd 3C ehip
conprises an electrical conductor and electrically
connegle&ritdlB donhiécktedty lfisd firdt stibstPdi€lthirdizhe8 ®Paidng in the first
substrate. 18. A chip package according to claim 16,
wher egybstrite; spacer conprises a solder ball. 19. A chip
package according to claim 16, wherein each of the

e
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first planar surface, of .,
phang spacer maamtam?ng a space between the first chip unit and the second

chip unit.

17. A chip package according to claim 16, wherein the spacer
comprises an electrical conductor and electrically connects the first substrate

and the second substrate.

18. A chip package according to claim 16, wherein the spacer

comprises a solder ball.

19. A chip package according to claim 16, 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
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t he second substrate; wherein the second pl anar
surface of the first substrate is nounted to the
first planar surface of the second IC chip; wherein
the solder ball form ng the spacer is forned on the
first planar surface of the second substrate and the
second pl anar surface of the first substrate; and

wherein the chi acka tther compri.ses other
g T R e IR s S KAy
t he s&gond ubstrate to provide an external output.
ﬁF‘i?naéElP@gﬁté"; according to claim19, wherein the
other solder balls are electrically connected to the
first and whersindhe sccend planar surfacs of thefirptsukeftpte is mounted to
according to claim 16, wherein the first substrate
and t the firstpdanar surface pf the secon@ i€ chipal | y connect ed
t hrough bonding wire and the bonding wire is secured
by an epoxwhergix thé\solddriball fatnidgthespegenis fhrimedpackafist planar
conprising: providing a first chip unit conprising a
first sufies bf the Secdnd sabstrateShd e sebond pdmae burfaea bf the first
connected to the first substrate through a hole in the
firstgubsttsidndt €; 25 providing a second chip unit
conprising a second substrate and a second IC chip

el ect r oni CqhLKinRPRRE HRckakORIHE: RRAARGS SOOI Balls formed

through a hole 1n-t ubstr at e;
on the second planar surface of the second substrate to provide an external

output.

20. A chip package according to claim 19, wherein the other solder

balls are electrically connected to the first and second IC chips.

21. A chip package according to claim 16, wherein the first
substrate and the first IC chip are electrically connected through bonding wire

and the bonding wire is secured by an epoxy.

22. A method of forming a chip package comprising:
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;
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provi ding an adhesive material on a surface of the
first 1C chip; and nounting the second chip unit onto
the surface of the first chip unit including the
adhesive material so that at |east a portion of the
second chip wunit which was unencapsul ated before
mounting i s encapsul ated by the adhesive naterial. 26

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 surféce of the first chip unit
including 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.
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