SEMICONDUCTOR CHIP STACK PACKAGE AND MANUFACTURING METHOD THEREOF
Technical Field The present invention relates to a semiconductor chip stack package and a
manufacturing method thereof, and more particularly, to a semiconductor chip stack package and a
manufacturing method thereof in which a plurality of chips can be rapidly arranged and bonded without
a precise device or operation so as to improve productivity. Background Electronic package
technolo§¥ ¢ \eONIDLAOT @Rl IBEIUIEeS VA SPAGCHK A G NARDtUIRINIE ER©Tag REN G| M DHD The
processes from a semiconductor device to a final product. In particular, with the rapid development of
electroniq prepegtss electronic package technology is a very important for achieving compactness,
lightness, and high performance of devices. Electronic package technology is also a very important
technology for determining performance, size, price, reliability, etc., of final electronic products. In
particular, in recent electronic products pursuing high electrical performance, subminiature/high
density, T%R&W%F%%i-function, ultrahigh speed signal processing, and permanent reliability, the
subminiature package parts are needed as essential parts for computers, information communication
devices, mobile communication devijces, E{emium home a%;élfiﬁnces, etc. An example of a

representative tedHhofSEiFSF HSENHRN e AeiRRIN st kTRY SRRAUEINGL CUP dSAES s RAEK W g ip to

connect the semiconductor devices or mount the semiconductor devices on a substrate may include

wire bonBIAGHaERKBIBGREHRAdRRsaRic RABIBYYE RaTH Ak RCSHiRYAICPAGTEY) dRipritetk gypckage and
a manufacturing method thereof in which a plurality of chips can be rapidly arranged and bonded

without a precise device or operation so as to improve productivity.

Background

Electronic package technology is very broad, and includes various system manufacturing
technologies including all the processes from a semiconductor device to a final product. In
particular, with the rapid development of electronic products, electronic package technology is a
very important for achieving compactness, lightness, and high performance of devices.

Electronic package technology is also a very important technology for determining
performance, size, price, reliability, etc., of final electronic products. In particular, in recent
electronic products pursuing high electrical performance, subminiature/high density, low power,
multi-function, ultrahigh speed signal processing, and permanent reliability, the subminiature
package parts are needed as essential parts for computers, information communication devices,
mobile communication devices, premium home appliances, etc.

An example of a representative technology of three-dimensionally stacking
semiconductor devices including chips to connect the semiconductor devices or mount the
semiconductor devices on a substrate may include wire bonding technology, flip chip technology,
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Wire bonding technology, which is a technology of attaching and connecting a wire to a metal pad of a
connection part using an ultrasonic tool, is inexpensive in view of manufacturing costs but has a
limitation in connecting fine pitches and high-density electrodes due to the bonding between the wire
and the metal pad, and cannot be used for parts requiring ultrahigh speed signal processing due to an
increase in parasitic inductance according to an increase in the length of the signal line for electrically
connectiagdabroegmsihiecroviagdiB) peuttaologyThe flip chip technology is largely divided into two, i.e., a
solder flip chip using solder and a non-solder flip chip not using solder. The solder flip chip has

problems in that\yieslyetaing estHEd Y asBR IS UeateehvieNygs oot RGRIRACATNES IR g CeRsre Ye A as
solder flux application, chip/substrate alignment, solder bump reflow, flux removal, underfill filling,

curing, effethNBAABS: EBRRELNOHTIAM SR MLl HIRSBRIR 661 TOIABNIRAS RIRGH:R BFIR-ATaLHAG

interest in order to reduce the number of Complicated processes. A representative technology of

the non-sgder(Ip el 3 i i Senoloy YFRG AR ADSAHRG NGB IBIACAL Hglp

chip technology using the existing INC s a process in which an”’ACA material is applied or
temporarily bonded to substrates and the chips and the substrates are aligned, and heat and pressure
ove o ST CHARETOLE bR ABke o TR ALAIE pACRAGEE BV T B COWACA (R Whcoss
time in forming a film or applying or temporarily bonding the ACA material to each substrate. The
through SPR&EhSIGAATISQ0ESHNZIHS B FRCIAERASS HERAER S Ho IRiHRREAEERISHING HuHIFSAReA Bl
wafer, has been in the limelight as a 3D packaging technology that can remarkably reduce power

consumptogtiveiithe stgratting oy lelecitaahcgasigectingebvre s dhd@onoacisers rRignal delay in order to
meet compactness, high speed, and low power performance objectives. The through silicon via

(TSV) is manufathe ¢hipoyhéptesshnology if lalgedyvikvidde Sritrmees] e, sepaldde i ahipwaiagss@dahips)
and then stacking the plurality of wafers (or chips) with the via holes filled. Meanwhile, since the

above-mgiyfigned-BatdePl forokipt mRQiAtLYs lBeiuStBIISRRRY %Hi@ﬂﬁ@ﬁr@ﬁi@ﬂw@i#%fgﬁmmfm the

chips at the time of aligning the plurality of chips, they require high-price equipment and are long in

required ACRSA BB WIEeH S0G5 RARSHIANNY LBRhLRI6HHL LG REMMREIMRY ARG

chip/substrate alignment, solder bump reflow, flux removal, underfill filling, curing, etc.
Therefore, recently, the non-solder flip chip technology has gained a large amount of interest in
order to reduce the number of complicated processes.

A representative technology of the non-solder flip chip is a flip chip technology using an
anisotropic conductive film (ACA). The flip chip technology using the existing ACA includes
a process in which an ACA material is applied or temporarily bonded to substrates and the chips
and the substrates are aligned, and heat and pressure are finally applied thereto to complete the
flip chip package. However, the process has a long process time in forming a film or applying
or temporarily bonding the ACA material to each substrate.

The through silicon via (TSV), which is a package scheme of forming an electrode by
punching a silicon wafer, has been in the limelight as a 3D packaging technology that can
remarkably reduce power consumption while preventing high-frequency signal loss and seldom
causes a signal delay in order to meet compactness, high speed, and low power performance
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As a result, technology to improve accuracy while rapidly aligning the chips is required. The above
information disclosed in this Background section is only for enhancement of understanding of the
background of the invention and therefore it may contain information that does not form the prior art
that is already known in this country to a person of ordinary skill in the art. Summary [Technical
Problem] The present invention has been made in an effort to provide a semiconductor chip stack
packagedanjetavernufacturing method thereof having advantages of simplifying a process through
self-alignment of chips by using a simple method of hydrophilic surface treatment and improving the

accuracy of chipraliggirarasilieoHnMeof EdgniRg i@ whaiered bl WiRRhrioR PSRl lifgeORORdES

been made in an effort to provide a semiconductor chip stack package and a manufacturing method

thereof hiyindaoly 3iaaRs Qlishhmitring Xar”&ﬁﬁié faGtHRghRIGERY AR PE? WA oPE g VIng

uniform quallty [Technical Solution] n exemplary embodiment of the present invention provides a
manufacvv %Q\%{" &Ofﬁ]ﬁ% mlconductor chip stack package, the method including: forming a chip in
which an'in erconnec ion pad’is formed on one surface thereof; performing hydrophilic surface

treatment of an attachmentsurface of the to hav hilic surface; erfor |ng hObIC
surtace troatment GTTUors BFind uAEATREAEQURES BPIHE Rn B SUbfECH o G LR Stace

treating that does not contact another chip to have a hydrophobic surface; ali n|n ch| s of regions
where a BOFSIORIRY S8iR8cURE-{ansperting taesspBsaiths éﬁ?ﬁé&‘tf’é&w‘&m@ra YR @NH% ¥s by

applying heat or pressure; and bonding wires to respective interconnection pads of the aligned chips.
In this casguirethigihpdiesptilicpsiaraesdrsatioramin adayeedipingesastiyeophilic material may be formed
on the attachment surface of the chip.
Further, since a possibility that defects will occur, productivity deteriorates.
As a result, technology to improve accuracy while rapidly aligning the chips is required.
The above information disclosed in this Background section is only for enhancement of
understanding of the background of the invention and therefore it may contain information that

does not form the prior art that is already known in this country to a person of ordinary skill in

the art.

Summary

[ Technical Problem]

The present invention has been made in an effort to provide a semiconductor chip stack
package and a manufacturing method thereof having advantages of simplifying a process
through self-alignment of chips by using a simple method of hydrophilic surface treatment and
improving the accuracy of chip alignment at the time of aligning the chips.

Further, the present invention has been made in an effort to provide a semiconductor
chip stack package and a manufacturing method thereof having advantages of simplifying a

manufacturing process, improving productivity, and having uniform quality.
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Further, the hydrophilic surface treatment may be plasma processing. In the aligning, water drop
may be applied to one surface of each of the chips, and thereafter the chips may contact each other to
be self-aligned. In the hydrophobic surface treatment, a hydrophobic material may be applied to
the chip subjected to the hydrophilic surface treatment. The hydrophobic material may include
CF4, a self-assembled monolayer (SAM), or polytetrafluoroethylene (PT1-F). In the manufacturing
method offthe-BeicHESoHiticie] chip stack package, after the firstly fixing the chip, the circumferences of
the stacked chips may be secondly fixed by using an adhesive. The steps of the hydrophilic surface

cincked chins. A e R e e e B

r exemplary em e prese n provides a“semiconductor
chip stack package, including: a plurality of chips having a plate shape in which gn interconnection pad
s formed ort BH O SEHEI0E HAPeaPSRAPREUTAE o105 T SIRAHE DB umig & o iRedSrHSE &Bion
where the interconnection pad is formed to be fixed to each other by self-aligning; and wires
connectdEECHBGHAR A8 formasieroprrswiliss. thereof, performing hydrophilic surface treatment

of an attachment surface of the chip to have a hydrophilic surface; performing hydrophobic
surface treatment of a region of the attachment surface of the chip subjected to the hydrophilic
surface treating that does not contact another chip to have a hydrophobic surface; aligning chips
of regions where a hydrophilic surface treated portion is exposed to contact each other; firstly
fixing the chips by applying heat or pressure; and bonding wires to respective interconnection
pads of the aligned chips.

In this case, in the hydrophilic surface treatment, a layer using a hydrophilic material
may be formed on the attachment surface of the chip.

Further, the hydrophilic surface treatment may be plasma processing.

In the aligning, water drop may be applied to one surface of each of the chips, and
thereafter the chips may contact each other to be self-aligned.

In the hydrophobic surface treatment, a hydrophobic material may be applied to the chip
subjected to the hydrophilic surface treatment.

The hydrophobic material may include CF,, a self-assembled monolayer (SAM), or
polytetrafluoroethylene (PTFE).

In the manufacturing method of the semiconductor chip stack package, after the firstly
fixing the chip, the circumferences of the stacked chips may be secondly fixed by using an
adhesive.

The steps of the hydrophilic surface treatment through the bonding of the wires may be
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[Advantageous Effects] According to the exemplary embodiments of the present invention, a
semiconductor chip stack package and a manufacturing method thereof can simplify a process
through self-alignment by using hydrophilic surface treatment and improve the accuracy of chip
alignment at the time of aligning the chips. Further, according to the exemplary embodiments of
the present invention, a semiconductor chip stack package and a manufacturing method thereof can
simplify aepeatedbcperifognped cepsndimgroneherogimbbyivy staciduesrapsniform quality. Description of
Drawings FIG. 1 is a flowchart of a manufacturing method of a semiconductor chip stack package

according to an axpihRledYcATPREJIEEIHARER BfeReprisMantioBntion pI&de3 toseraie AghaBIHIp

diagrams showing steps of the manufacturing method of a semiconductor chip stack package

according{p,an,ex&BP|AEYAIRG S IPIGRIIR) GIERIESRRLIRYSNBRR: shade!sh ®HkA HRWRBAIS RGN

method of a semiconductor chip stack package according to another exemplary embodiment of the
Dt G Tormed” G bl SMEP A pLIPemehRcal el ane L FhIB.~'BlspP 678
according to yet another exemplary embodiment of the present invention.

predetermined region where the interconnection pad is formed to be fixed to each other by

self-aligning; and wires connected to the interconnection pads of the chips.

[ Advantageous Effects]

According to the exemplary embodiments of the present invention, a semiconductor chip
stack package and a manufacturing method thereof can simplify a process through self-alignment
by using hydrophilic surface treatment and improve the accuracy of chip alignment at the time of
aligning the chips.

Further, according to the exemplary embodiments of the present invention, a
semiconductor chip stack package and a manufacturing method thereof can simplify a

manufacturing process, improve productivity, and have uniform quality.

Description of Drawings

FIG. 1 is a flowchart of a manufacturing method of a semiconductor chip stack package
according to an exemplary embodiment of the present invention.

FIGS. 2 to 5 are schematic diagrams showing steps of the manufacturing method of a
semiconductor chip stack package according to an exemplary embodiment of the present
invention.

FIG. 6 is a flowchart of the method of a semiconductor chip stack package according to

another exemplary embodiment of the present invention.
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FIG. 8 is a diagram showing a semiconductor chip stack package according to an exemplary
embodiment of the present invention. FIG. 9 is diagram showing a semiconductor chip stack
package according to another exemplary embodiment of the present invention. <Description of
Reference Numerals Indicating Primary Elements in the Drawings> 1000. Semiconductor chip stack
package 100: Chip101: Interconnection pad 210: Hydrophilic material 220: Hydrophobic material 300:
Wire S10 - 5FG Stepa Gometmartarftthingetieit of ofsemauudtiotohiphipskaudckegkagmaticgitding to
an exemplary embodiment of the present invention Detailed Description
yet another exemplary embodiment of the present invention.
FIG. 8 is a diagram showing a semiconductor chip stack package according to an
exemplary embodiment of the present invention.
FIG. 9 is diagram showing a semiconductor chip stack package according to another
exemplary embodiment of the present invention.
<Description of Reference Numerals Indicating Primary Elements in the Drawings>
1000: Semiconductor chip stack package
100: Chip 101: Interconnection pad
210: Hydrophilic material
220: Hydrophobic material
300: Wire

S10 - S70: Steps of manufacturing method of semiconductor chip stack package

according to an exemplary embodiment of the present invention

Detailed Description

Before detailed content for implementing the present invention is described, a
configuration that does not directly relate to the technical gist of the present invention is omitted
in the range that deranges the technical gist of the present invention.

In addition, terms or words that are used in the present specification and claims should
be understood as meanings and concepts that correspond to the technical spirit of the present
invention in consideration of the principle that the concept of the term can be appropriately
defined in order to describe the invention by using the best method by the inventor.
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Before detailed content for implementing the present invention is described, a configuration that does
not directly relate to the technical gist of the present invention is omitted in the range that deranges the
technical gist of the present invention. In addition, terms or words that are used in the present
specification and claims should be understood as meanings and concepts that correspond to the
technical spirit of the present invention in consideration of the principle that the concept of the term can
be appropriatelyHierbiredten, cadenicolehaioe chip istasitipackygesittPdhendest metinadtbsirihemetrerttor.
Hereinafter, a semiconductor chip stack package 1000 and a manufacturing method thereof according

to exemplaissrAbESHIMANIS Sxdhp RIS IaUABHRTLMHDOS seacihrM i Mol vuidpseiR@redadhe

accompanying drawings. First, referring to FIG. 1, the manufacturing method of the semiconductor

chip Sta%iﬂ@%%%%%&@é&%@%&éﬁfﬂ@@y embodiment of the present invention includes a
chip forming step (S10), a hydrophilic surface treating step (S20), a hydrophobic surface treating step

(530), a chip 109i?§£)'ﬁleg%rg)he§t%5ﬁﬂ%z M f%%ﬁqlpri%%%#&% B S6isndlnRPERd <tk

The chip forming s a step of'forming a iS a basic component conhfiguring the
semiconductor chip_stack package 1000. The chip 100.is formed in a plate shape and includes an
erconECHOR oL GERILAG e A FPSPREE HSCPERE AR o Ee Shp
forming step (S10), the stacked chip 100 is prepared. In the hydrophilic surface treating step, a

surface dPERUTEHHEER 6B 1P ATARIOPBH imPBTasetHEAEND FSRHRRP bta PYroop ebireuidaceotatiacste

hydrophilic surface. In this case, since two or more chips 100 may be stacked in the semiconductor
chip staclSpakkagbip 0l adigmidingtap tidekembranfisinp ctitmésbohantip WOE FOStimeingt skep
lowermost side or uppermost side may be subjected to hydrophilic surface treatment on only one
surface ttggepf and the chip 100 positioned in the middle may be subjected to hydrophilic surface
treatment at both surfaces thereof.

The chip forming step (S10) is a step of forming a chip 100 which is a basic component
configuring the semiconductor chip stack package 1000. The chip 100 is formed in a plate
shape and includes an interconnection pad 101 including a metal terminal for the wire 300
through stacking.

In the chip forming step (S10), the stacked chip 100 is prepared.

In the hydrophilic surface treating step, a surface of the chip 100 manufactured through
the chip forming step (S10) is treated to have a hydrophilic surface.

In this case, since two or more chips 100 may be stacked in the semiconductor chip stack
package 1000 according to the exemplary embodiment, the chip 100 positioned at the lowermost
side or uppermost side may be subjected to hydrophilic surface treatment on only one surface
thereof and the chip 100 positioned in the middle may be subjected to hydrophilic surface
treatment at both surfaces thereof.

Moreover, hydrophilic surface treatment may be performed with respect to all chips 100
used following the chip forming step (S10), and after one chip 100 is stacked, hydrophilic

surface treatment may be performed again. This will be described below again.
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Moreover, hydrophilic surface treatment may be performed with respect to all chips 100 used following
the chip forming step (S10), and after one chip 100 is stacked, hydrophilic surface treatment may be
performed again. This will be described below again. The hydrophilic surface treatment may be
generally performed by forming a layer using a hydrophilic material 210 having a hydrophilic property.
As the hydrophilic material 210, an oxide or a low-temperature liquefied glass material such as spin on

glass (SOG) may lie=hysieshbhilic Surfher t@atthenhyahyp philie mealdyipt &b nedpn)yioreninupacdgéhasimg a
hydrophilic property may be used. The oxide serves as an adhesive as well as allows the chip to

have a hydiapbpifise Maeeitd ITPFVEEAHIaephBRPbE e stacked chips 100. Moreover, the
hydrophilic surface treating step (520) may be performed by plasma processing. FIG. 2 shows a

state in which bog g WH%p‘WiEffﬂ&ié%igi"!%,p?ﬁt&ié*éeo%i%W%ﬂ&f&ﬁﬁf@%q%‘?é&fb%st%terial

hydrophilic material 210: In the hydrophobic surface treating step (530), since a portion where the

intercon iQn t ' is formed is the portion that should be protruded outwardly
RS R

without con etermined region including the interconnection pad 101 on an

ttach t surf f the chip 100 that i b d to the h hili treat tigt dt
atachment suiace pfthe o 100 1L I Subecler 94 THSoRAS surtaps Hssment B dsajed ©

property may be used.

The oxide serves as an adhesive as well as allows the chip to have a hydrophilic surface
to improve bonding strength of the stacked chips 100.

Moreover, the hydrophilic surface treating step (S20) may be performed by plasma
processing.

FIG. 2 shows a state in which both an upper part and a lower part of the chip 100 are
surface-treated by the hydrophilic material 210.

In the hydrophobic surface treating step (S30), since a portion where the interconnection
pad 101 of the chip 100 is formed is the portion that should be protruded outwardly without
contacting the chip 100, a predetermined region including the interconnection pad 101 on an
attachment surface of the chip 100 that is subjected to the hydrophilic surface treatment is treated
to have a hydrophobic surface.

The hydrophobic surface treating step (S30) allows a region that does not contact
another chip 100 of the attachment surface of the chip 100 to have the hydrophobic surface, and
in this step, a region where the interconnection pad 101 is formed on one surface of the chip 100
is subjected to hydrophobic surface treatment.

In this case, even a region that is protruded outwardly, which is a region opposed to the
position of the interconnection pad 101 on the other surface of the chip 100, may be subjected to
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The hydrophobic surface treating step (530) allows a region that does not contact another chip 100 of
the attachment surface of the chip 100 to have the hydrophobic surface, and in this step, a region
where the interconnection pad 101 is formed on one surface of the chip 100 is subjected to
hydrophobic surface treatment. In this case, even a region that is protruded outwardly, which is a
region opposed to the position of the interconnection pad 101 on the other surface of the chip 100,
may be shbjegtiechtmbie duythoptredtimsir{saeRiGa®hent(FdS FIGa AYdiopH6hi© nateyididiitofammedterial
220 formed on the surface where the interconnection pad 101 is formed is represented by reference

numeral gz ihardrfaby dipeRaiicimatesitled0ipanad P Fsitace vhrie il inierermaretiamrag 101

is not formed is represented by reference numeral 222. The hydrophobic surface treating step

(530) m%@%H@G%ﬁ&?&bﬁ%tﬁ@%@ﬂéh?i@’f’dﬁﬁé@%w aiReal ol nak s EgG éa@ 101 |s
self-assembled monolayer (SAM), or polytetrafluoroethylene (PT1-E, Teflon10) (see FI As a

result, in r{t&{efg@%ﬂf%c} mg&r&jrge}hﬁcgwgaggﬁor chip stack package 1000 according to the
1on

exemplary em men e present’inven self-alignment of the chips 100 is made through
the hydrophilic s face t ati s.100 contact each other onI in the re maln on that
o subjeoted to 110y ORI GRS JELAEH BFBu s le T DB GO SR BN el 530,

ina predetermlned reglon such that the chips 100 can be rapidly and stably aligned without using a

precise tWﬁ§Wd€W%'a| 229 tHeaE Ry oelighirelatep, selbiarsmplasiparanrlaytie St hoRion

that is subjected to the hydrophilic surface treatment is exposed contact each other to be aligned, and
as showmnatyRiGTl oretoy trea(R16Es Bgfpied)ttsemel Godjon of a surface-treated chip 100 to form a
wetting layer 420 and then the corresponding chip 100 and another chip 100 contact each other with

the wetting layerA28) iegeitp 0s ek tivareifedieay et delf-tlgseichnflGod chipsibderpapkdgnd abe
water drop is represented by reference numeral 400. As shown in (a) of FIG. 4, the wetting layer

420 is fopmesidiagh® chipekemmay ampbanein 07)théGorésenhaivena GO asmoReingl hmdRGbaMRe

another chip 100 contact each other, the chips are aligned as shown in (c) FIG. 4. In this case, the

interconn&eiongRAds AL RIS FIREHRATHIRG L O RRSHIRNEdR4HRS hips 100 contact each other

only in the remaining region that is subjected to the hydrophobic surface treatment through the
hydrophobic surface treating step (S30) in a predetermined region, such that the chips 100 can be
rapidly and stably aligned without using a precise transferring device.

In the chip 100 aligning step, regions of chips 100 where the portion that is subjected to
the hydrophilic surface treatment is exposed contact each other to be aligned, and as shown in
FIG. 4, water drop 410 is applied to one portion of a surface-treated chip 100 to form a wetting
layer 420 and then the corresponding chip 100 and another chip 100 contact each other with the
wetting layer 420 interposed therebetween to be self-aligned. In FIG. 4, a unit for applying the
water drop is represented by reference numeral 400.

As shown in (a) of FIG. 4, the wetting layer 420 is formed to the chip 100, and as shown
in (b) FIG. 4, when the corresponding chip 100 and another chip 100 contact each other, the
chips are aligned as shown in (c) FIG. 4.

In this case, the interconnection pads 101 of the stacked chips 100 are positioned at the
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same portion in a stacking direction (an upper portion in the figure), and the interconnection pads 101
are positioned to be opposed to each other in a direction perpendicular to the stacking direction of the
chips 100. Further, in the case when a plurality of chips are stacked, the interconnection pads

formed in the chips 100 in the stacking direction are positioned alternately at the left side and the right
side as shown in the figure. The chips 100 are temporarily bonded to each other through the chip 100

aligning steme (S¢*pnainch ttectkinggl stetingtiianeppef oftidhén thgpfiovee) thnolityb ittertiosinBrtin Hags
(S50). The first fixing step (S50) as the step of applying heat or pressure may be performed by

applying fakreresskichedr ROBE hatosed ressHrether i thaivstgorOpdpssidinalaier (BR03dhenyire
300 is attached to the interconnection pad 101 of the fixed chip 100. Referring to Fig. 6, in the
manufactiring JReined agiggelggmiconductor chip stack package 1000 according to another exemplary
embodiment of the present invention, a second fixing step (S70) of fixing the circumference of the

Stop 2 periormedTt T A GGkt M IRE SoCti I hadopaheni Al DBy,

silver (Aq) paste, a silicon adhesive, and the ljike may be used. .
( %lpmeéem the ¢ ?ps 1 Oein the staang c”(rectlo are poselt?oned alternately at the left side and the

right side as shown in the figure.

The chips 100 are temporarily bonded to each other through the chip 100 aligning step
(S40), and the fixing strength thereof is further improved through the first fixing step (S50).

The first fixing step (S50) as the step of applying heat or pressure may be performed by
applying heat, pressure, or both heat and pressure.

In the wire 300 bonding step (S60), the wire 300 is attached to the interconnection pad
101 of the fixed chip 100.

Referring to Fig. 6, in the manufacturing method of the semiconductor chip stack
package 1000 according to another exemplary embodiment of the present invention, a second
fixing step (S70) of fixing the circumference of the stacked chip 100 by using an adhesive
between the first fixing step (S50) and the wire 300 bonding step is performed.

In this case, in the second fixing step (S70), a liquefied or paste-type epoxy, a silver
(AQ) paste, a silicon adhesive, and the like may be used.

Further, referring to FIG. 7, in the manufacturing method of the semiconductor chip
stack package 1000 according to the exemplary embodiment of the present invention, the
hydrophilic surface treating step (S20) to the wire 300 bonding step (S60) may be repeatedly
performed depending on the number of stacked chips 100.

In this case, when all the chips 100 used are first subjected to the hydrophilic surface
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Further, referring to FIG. 7, in the manufacturing method of the semiconductor chip stack package
1000 according to the exemplary embodiment of the present invention, the hydrophilic surface treating
step (S20) to the wire 300 bonding step (S60) may be repeatedly performed depending on the number
of stacked chips 100. In this case, when all the chips 100 used are first subjected to the hydrophilic
surface treating step (S20)and the hydrophobic surface treating step (S30), the chip 100 aligning step
(S40) throegimthetepireS 30)arb tuk rfyy dtephheE s arface peated) s peri@30k difsexhipl GO aligniddeteiore,
the manufacturing method of the semiconductor chip stack package 1000 according to the exemplary

embodimgab it giese i \sotisshemy StEpE80) ReegssltRUsheatiligesTerd By using

hydrophilic surface treatment and improve the accuracy of alignment of the chips 100. A

semiconductor CfiR, 3Rk RACKAZRFAI0 AL HEIRSHIDENREXEMBLHYLEIP CHIF S RICRT ;598(86?5%60

invention is manufactured by the above-mentioned manufacturing method. More specifically, the
semicon .chi C e , raing t bodimen resen
vention ol & e e e B e S SRR s T R e
chip 100. n this czﬁz, the ch}zoswl}ﬁ)%have aglate shage ig which th interconnecéién ads 101 are
formed ofF L RGN PNt QYT PRI TG ETRE RS o R AER e LTSRS Wnere
the interconnection pads 101 are formed to be fixed to each other by self-alignment. As shown in
FIG. 9, wheshihs ﬁ -ality of chips 100 are stacked, an upper portion and a lower portion of the chip
100 positioned therebetween are both subjected to hydrophilic surface treatment, and predetermined
regions of the upheseaiehslveiopohiprtankapaskageth lbpecteding Hgdhspexsvin kuyfaow adiment o by
using hydrophobic materials 221 and 222.

the present invention is manufactured by the above-mentioned manufacturing method.

More specifically, the semiconductor chip stack package 1000 according to the
exemplary embodiment of the present invention includes a plurality of chips 100 and wires 300
connected to interconnection pads 101 of the chip 100.

In this case, the chips 100 have a plate shape in which the interconnection pads 101 are
formed on one surface thereof and have hydrophilic surfaces except for predetermined regions
where the interconnection pads 101 are formed to be fixed to each other by self-alignment.

As shown in FIG. 9, when the plurality of chips 100 are stacked, an upper portion and a
lower portion of the chip 100 positioned therebetween are both subjected to hydrophilic surface
treatment, and predetermined regions of the upper and lower portions may be both subjected to
hydrophobic surface treatment by using hydrophobic materials 221 and 222.

In other words, referring to the chip 100 having the interconnection pad 101 at an upper
right portion among the chips 100 positioned at the center, the corresponding chip 100 has no
interconnection pad 101 with the chip 100 positioned thereabove, but the two chips 100 are
bonded to each other except for a hydrophobic surface treated region 222 at a lower right portion

and has the interconnection pad 101 with the chip 100 positioned therebelow and the two chips
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In other words, referring to the chip 100 having the interconnection pad 101 at an upper right portion
among the chips 100 positioned at the center, the corresponding chip 100 has no interconnection pad
101 with the chip 100 positioned thereabove, but the two chips 100 are bonded to each other except
for a hydrophobic surface treated region 222 at a lower right portion and has the interconnection pad
101 with the chip 100 positioned therebelow and the two chips 100 are bonded to each other except
for a hydioplanbicosdddce ¢aehtethergiaei? Tdrat bylinophndbit porfaos. treatéthagisnca2Znavh éoneslefiace
without the interconnection pad 101 is subjected to the hydrophobic surface treatment, hydrophilic
surfacesgrtim chips 100 to contact each other accurately coincide with each other, thereby further
improving precision. While this invention has been described in connection with what is presently

considered to berpragtical exqmelRY SMRCSMANS: ihis iadedmdassioaddhaiitne inksaiian &5 net

limited to the disclosed embodiments, but, on the contrary, is intended to cover various modifications

A man A o o R e B R A e

chip in which an interconpection pad is formed on one surface thereof; performing hydrophilic surface
treatmertiSHEHELSRHIFERFLIHAEED O1TRG WRIGRY AU SRS I iR,

While this invention has been described in connection with what is presently considered
to be practical exemplary embodiments, it is to be understood that the invention is not limited to
the disclosed embodiments, but, on the contrary, is intended to cover various modifications and

equivalent arrangements included within the spirit and scope of the appended claims.
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performing hydrophobic surface treatment of a region of the attachment surface of the chip subjected
to the hydrophilic surface treating that does not contact another chip to have a hydrophobic surface;
aligning chips of regions where a hydrophilic surface treated portion is exposed to contact each other;
firstly fixing the chips by applying heat or pressure; and bonding wires to respective interconnection
pads of the aligned chips. 2. The method of claim 1, wherein in the hydrophilic surface treatment, a
layer usi@l_Ahyt8ophilic material is formed on the attachment surface of the chip. 3. The method of
claim 1, wherein the hydrophilic surface treatment is plasma processing. 4. The method of claim 1,

wherein in the algningn e H@PrirBlias ta onsfbbiarf©f cakip obthk cChikigdortiea wethog
layer, and thereafter the chips contact each other to be self-aligned. material is applied to the chip
subjectegotﬁ)ugp@iHé{plrophilic surface treatment.

forming a chip in which an interconnection pad is formed on one surface thereof;

performing hydrophilic surface treatment of an attachment surface of the chip to have a
hydrophilic surface;

performing hydrophobic surface treatment of a region of the attachment surface of the
chip subjected to the hydrophilic surface treating that does not contact another chip to have a
hydrophobic surface;

aligning chips of regions where a hydrophilic surface treated portion is exposed to
contact each other;

firstly fixing the chips by applying heat or pressure; and

bonding wires to respective interconnection pads of the aligned chips.

2. The method of claim 1, wherein in the hydrophilic surface treatment, a layer using a

hydrophilic material is formed on the attachment surface of the chip.
3. The method of claim 1, wherein the hydrophilic surface treatment is plasma processing.
4. The method of claim 1, wherein in the aligning, water drop is applied to one surface of
each of the chips to form a wetting layer, and thereafter the chips contact each other to

be self-aligned.
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6. The method of claim 5, wherein the hydrophobic material is selected from a group consisting CF4, a
self-assembled monolayer (SAM), or polytetrafluoroethylene (PIPE). 7. The method of claim 1,
wherein after the firstly fixing the chip, the circumferences of the stacked chips are secondly fixed by
using an adhesive. 8. The method of claim 1, wherein the hydrophilic surface treatment to the bonding
of the wires is repeatedly performed at a predetermined time. 9. A semiconductor chip stack package,
comprisiBg: a duradiho o fafhabes halyivehar piaten sthadey drophatiicasunfidteecaatewinn g hgdso fhishied on
one surface thereof and having a hydrophilic surface except for a predetermined region where the

interconnection padeisdiagapplisuie fixaship KAt By 5otrabBniogudack Wigsfeannected to the
interconnection pads of the chips.
6. The method of claim 5, wherein the hydrophobic material is selected from a group

consisting CF4, a self-assembled monolayer (SAM), or polytetrafluoroethylene (PTFE).

7. The method of claim 1, wherein after the firstly fixing the chip, the circumferences of

the stacked chips are secondly fixed by using an adhesive.

8. The method of claim 1, wherein the hydrophilic surface treatment to the bonding of the

wires is repeatedly performed at a predetermined time.

9. A semiconductor chip stack package, comprising:

a plurality of chips having a plate shape in which an interconnection pad is formed on
one surface thereof and having a hydrophilic surface except for a predetermined region where the
interconnection pad is formed to be fixed to each other by self-aligning; and

wires connected to the interconnection pads of the chips.
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