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[2] Electronic package technology is very broad, and includes various system manu-
facturing 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.

[3] 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.

[4] An example of a representative technology of three-dimensionally stacking semi-
conductor devices including chips to connect the semiconductor devices or mount the
semiconductor devices on a substrate may include wire bonding technology, flip chip
technology, and through silicon via (TSV) technology.

[5] 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 in-
ductance according to an increase in the length of the signal line for electrically
connecting between the connection parts.

[6] The flip chip technology is largely divided into two, i.e., a solder flip chip us-
ingsolder and a non-solder flip chip not using solder. The solder flip chip has problems

in that production cost is increased due to a very complicated connection process such
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chips, they require high-price equipment and are long in required process time.

[11] Further, since a possibility that defects will occur, productivity deteriorates.

[12] As aresult, technology to improve accuracy while rapidly aligning the chips is
required.

[13] 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 in-
formation that does not form the prior art that is already known in this country to a

person of ordinary skill in the art.
Disclosure of Invention

Technical Problem

[14] 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.

[15] Further, the present invention has been made in an effort to provide a semiconductor
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[22] 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.

[23] The steps of the hydrophilic surface treatment through the bonding of the wires may
be repeatedly performed depending on the number of stacked chips.

[24] Another exemplary embodiment of the present invention provides a semiconductor
chip stack package, including: a plurality of chips having a plate shape in which an in-
terconnection 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.

Advantageous Effects of Invention

[25] 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
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[33
34
35 100: Chip 101: Interconnection pad

] <Description of Reference Numerals Indicating Primary Elements in the Drawings>
|
|

36] 210: Hydrophilic material
|
|
|

—

1000: Semiconductor chip stack package

—

37
38
[39

—

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
Mode for the Invention

[40] Before detailed content for implementing the present invention is described, a con-
figuration 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.

[41] 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.

[42] Hereinafter, a semiconductor chip stack package 1000 and a manufacturing method

thereof according to exemplary embodiments of the present invention will be described



[30] FIG 7 is a flowhart of the nmethad of a sem conductor chip stack
package according to yet another exenplary enbodi nent of the present

i nvent i orwO[2B8J08F87G. 8 i s a di agram showi ng a semnm condu®CeKRi0$t6ack
package according to an exenplary enbodi nent of the present invention. [32]
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Hereinafter, a sem conductor I stack and a manufacturi ng

met hod [#0ler eofln Akecbidaprtyiic w@s&%&ﬁmﬁmwﬁ%rﬁ hegthip K prefasitrednyent i on
wi Il be desciihbegh the chip forming step (S10) is treated to have a hydrophilic surface.

[47] 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.

[48] 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, hy-

drophilic surface treatment may be performed again. This will be described below

again.

[49] The hydrophilic surface treatment may be generally performed by forming a layer
using a hydrophilic material 210 having a hydrophilic property.

[50] As the hydrophilic material 210, an oxide or a low-temperature liquefied glass
material such as spin on glass (SOG) may be used.

[51] Further, as the hydrophilic material 210, a polymer material having a hydrophilic
property may be used.

[52] 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.

[53] Moreover, the hydrophilic surface treating step (S20) may be performed by plasma
processing.
[54] 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.

[55] In the hydrophobic surface treating step (S30), since a portion where the inter-
connection 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 inter-

connection pad 101 on an attachment surface of the chip 100 that is subjected to the
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the interconnection tac t surface that
i s subj ect ed @ Bethydrophilic surface treatment is exposed contact each other to be ahgned 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.

[61] 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.

[62] In this case, the interconnection pads 101 of the stacked chips 100 are positioned at
the same portion in a stacking direction (an upper portion in the figure), and the inter-
connection pads 101 are positioned to be opposed to each other in a direction per-
pendicular to the stacking direction of the chips 100.

[63] 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



6 WO 2012/ 086871PCT/ KR2011/ 001166 hydrophilic surface treatnment is treated
to have a hydrophobic surface. [56] The hydrophobic surface treating step
(S30) al lweamom/asegyiion t hat does not contact anot her chi pCTOR20f1/q0nB56
attachnment surface of the chip 100 to have the hydrophobic surface, and in
this step, a region where the interconnection pad 101 is fornmed on one
surface of thﬁh@hﬂﬂuﬁ@@ﬁhﬁh%ﬂb&ﬁ@tﬁﬂh&ﬁgmydrophobic surface treatnent. [57]

In thi ase, .gven. a ion that a region
opposedttlo ¢ habsbirti B Rekdthint EoRMEER SR oLE: ¥y MB DD Pl b7t ace
of the chip $@@(S#ﬁywbbmsﬁbpecmedgh@mnhﬁﬁhQdﬁmphmmpwatmnﬁ@hemiﬁeaﬁnmgt (see
FIG 9). In F ?. a hydrophobic material 220 formed on the surface where
the interconne troﬁipad 101 is formed is represented by reference nuneral
221 and6d hydridsHspifecingstep (R10) apthesgpmt @Ppling heat grauesswisapdy baperformed

|nterconnectmga,g@q@qgﬁtbﬁmggg(ﬁqbﬂeﬁmrgmf@ggﬁgented by reference numer a
222. The™h dro urface a erforned by
2ppi yi A6Uk he HY OB oML b T (5995 Thr et 1 ek fiyBoine Gl

sel f - assenbleddmﬁhofawémedSﬁpMDOQr polytetrafluoroethylene (PTFE, TeflonCl)
(see FI 3) resul nanu turing net
serricorgg;ﬂctorli?‘?]ﬂn fﬁ§% pdﬁé? Qﬁﬁﬁﬂl ﬁ& Fg quﬁgk)cméséﬁ%odinent
of the pr eserptaclragv 8000 ageordid togngdicf emmrdmmboclﬁn@m ef theippesen 0O vérgionade
through the Qé’éﬂh@@&hd e f&&%?&ﬁﬁilhgﬁ{é @&uﬁltfénrgncetdf?h&ﬂéoq{%d 1;919 1@)@ %gaa%fngeac h

other only in the re regi gn IS subjected th
surface trea@ﬁr@ﬁteswrrhsawn hreflrrparesﬁtﬂm @@m%t%weéﬁ@ .bﬁ@dlgg étsp essso) ina
predet er m negeffe@hddn, such that the chrps 100 can be rapidly and stably

al i gne t hoyt using a precise.tran ng..dev In the ¢ 100
o1 ot et oo dh SRR B PR e SRRSO n RuSE ahath ket bR iPod o
t he hydrophrKAg)gm&facﬂwbmedknnatmkbmekb@ﬁmgbeumﬂhct each other to be

| d 0
of 5" s{fVace. Aradpaifeih @foda 80,7 Bl ARy n} o8 B4 Shnlc AR O
cor r espondi ngtackippekage | capigiiiigeto tihexenipdoy @ étmeneaf:the@memt mf/qnhlonhe

wetting | aye'the‘l}%%r(')ﬂ]ﬁl%f Qﬂﬁ@gt&zﬁﬁfgesl@ﬁ)t (486) kol tRe %e%@b fboﬁdth@ 0 (Sd0) niy®e 4. @

unit for applyin wat er is represented ref erence nuner al 400.
[61] As showicReA eé%ﬁp%@rmr@ep&ndeﬁ@n\t@ trrﬁ‘@err%;?fe?k%lz?drlﬁs 10ormed to the chip
100, anuolas sha\tis tive( WherF1Ghe 4hipah 60 utdieare OFst estijeniel ahe hydgropiQc amthce

anot her chip 100 cQ nt e t he ps,are a wn in (c)
fla e [oof RS REDuSAT R pl e B Baed s ISt (ke
chips 100 arehgmsgBwpm&ﬁbamnuﬂeﬂsammeﬁﬁﬁqumngﬂwpxséﬂhmkwqga@dbemm®una(an
upper portroqﬁquéhg)frgure) and the interconnection pads 101 are

posrtroned to be opposed to each other in a direction Eerpendrcular to the
st acki hglldi r eckheemionst the mrangficpsingouethedd] thesgrpigenrducias coipestackpackige

plurality of a@@rﬁ% ﬁle%&@&tﬁ@@r eﬁtb&hin@ﬁﬁff@ﬁ’é"i@%n‘t HVeR@SIScaQifpEyian t he
Wi

chips 100 in the ck rection are pqs oned. alternately.at the |left
7 WD 2012/ 0888F£ %ﬁb(ﬁ%iﬂgé‘ﬂ% ¥ UGS AN E PREICSUEATC EGasaeH{and FRRIOVE i he

figure. [64]a&h&m@hﬁpﬂgﬁﬁ&ﬁ&ﬁ@hﬁ@m@nﬂmx|Iy bonded to each ot her through the
chip 1 al i gnj he fiwxhn re h.th f. ks further
i mor nggz t hr OuA %E)l?cﬁcgogfgl?pl s)t%%% acl%ags lpg(g 6%0?&1ng pogttheextem%'izgg b mibddintht OF

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

[73] 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.

[74] 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 prede-
termined regions where the interconnection pads 101 are formed to be fixed to each
other by self-alignment.

[75] 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 hy-



[65] The first fixing step (S50) as theg step of applying heat or pressure
may be perfornmed by applying heat, pressure, or both heat and pressure.

[66] In twWe 20ix6BD0 bondi ng step (S60), the wire 300 i PCAKRRONEWD1166 t he

i nterconnection pad 101 of the fixed chip 100. [67] Referring to Fig. 6, in
t he manufacturing nmethod of the sem conductor chip stack package 1000
accordi ng t o dasphiiliedurxenpltaelt, enbpdicemiinef reghds pr égapber iMdaodveoportiéns

SO X S Bl SR P FRGTER 00 B PATRL TS
300 bondi ng stapidls2peidd?2ged. [68] In this case, in the second fixing step
e g ot T LA
the manuf act YPPeIgighepeIEian emopk dhesdvpsclWNcnosttioped #fi the eanrrkthe seregendiogo

accor di ng t o chipel BHRAER dt¥rcERRRELIBAL 1®f with theRihGs BRS pdsUABY HHRFeabbe but
e, L T b BTt e ric o e Bapeb el (507

[ 70] In this regse220renoakt riglitgoctiinpsid HAO thes edrangedtion pad $0bjrvéditteelctip thé
R R e
step (S60) ahgdiophekit sdiface teented region 23led aHp®er Bft poftia]l Therefore, the

manuf aghyri ng Rt ﬂg%veﬂfwﬁelﬂt% %ﬁ&%ﬁ&e&ﬂ%{ﬁ%ﬁ in%?&cﬁméétﬁﬁﬁaae%'f@@ﬁlbgeg%g @%%or di ng

to the exenplary enbodi nen present 1 nvention can Sinp a process
t hrough sel f hyfijoghokintuiiire GepimenhyyEspRilic serfagasfoh e ¢hirsatd9en CORAG eRekpr ove

t hekaccur acy oftfer %du@ﬂ@l@{ébir?fdet\ﬂﬁl &lah Mei?rgerglwﬂﬂrtth& ?ﬁ{fbﬁiﬁ@ @reetsan. chi p tS_t ack
packag rdi.ng to.theexenpl ar odi nent o e present invention
P ot ur Sy B v e ishdn B saebeian oY HEE 1 i MERBATSERS ' Nor o
speci fi cal | y cohdideradm legnettchbexeatplgry stndodinpack agetol@0hdaceoddhaighed 0 t he
exenplary e i 1k AL d i Lacl ud ..t chi ps
100 and vi r g SO0CE bbb g B BRI B ERboRReh B G0 BALE ik kel

[ 74] 1n thist@eever vaheisgrvdiScations wad/equayaing perargeasatsi incliigdotithin ghe spirit

i nt erconnect i,gf sRAEST #ilapBERihi)ARE on one surface thereof and have
hydrophilic surfaces except for predeterm ned regi ons where the

i nterconnection pads 101 are forned to be fixed to each other by
self-alignment. [75] As shown in FIG 9, when the plurality of chips 100
are stacked, an upper portion and a | ower portion of the chip 100
positioned therebetween are both subjected to hy- 8 WO

2012/ 086871PCT/ KR2011/ 001166 drophilic surface treatnent, and predeterm ned
regi ons of the upper and | ower portions may be both subjected to

hydr ophobi ¢ surface treatnment by using hydrophobic materials 221 and 222.



[76] In other words, referring to the ghip 100 having the interconnection
pad 101 at an upper right portion anong the chips 100 positioned at the
center, twe2ewesesspondi ng chip 100 has no interconnecti @ATHROLODIWSt h t he
chip 100 positioned thereabove, but the two chips 100 are bonded to each

ot her except for a hydrophobic surface treated region 222 at a | ower right
portion and has the interconnecti on% with the chip 100 positioned

t her ebel ow and the two chips 100 ar to each other except for a

hydr ophehiig 1gur f ace tr e@h_ﬁ‘a@lufa@ﬁfri%% BAo@dt BsehRVidub®f thip bt Pibkafd fle That
i's, even when a surface thout the interconnection pad 101 is subjected to
t he hydrophobic surfacén%ﬂ{l}‘%%‘ﬁ?@ﬁrtls,mgiydrophi lic surfaces of the chips 100 to
contact each other accubah@ky i inciideh wh tiere@tiec@digid, is Fdrategloy ohar t her

i mprovi ng precision. [78%%]? Vglt"lgl e Ig_hi s invention has been described in
connection with what i< present Py considered to be practical exenplary
enbodi nents, it is to herfendegstydoghillvasturfaéretr¢atmenttaf @n aitschmont burfact el t o

t he di scl osed enbodi ne : : . is intended to cover
various nodifications gﬁ?JIChel 3‘?9%‘%%@?‘?@%%@%3 i ncluded within the

spirit and scope of thePcai9pRINGAYdEtphphis surtacaysagna oHseera P ThKREEIN0D1166
G ai ms A manuf act uring Jiphbosk BE cRipSeptaed Gt AydoBhitic Stdsde Ragkagr: the

met hod conprising: formng a chip in which an interconnection pad is formed
on one surface t her eof :CBSPPLPAITL NI SER b he L FYLRRR G HER: of an
attachment surface of tdignoigichips@f hapensavlivyeln apdvophitic suifiaateg goftamnis ng

hydr ophobi ¢ surface tre t r f the attachnment surface of the
chip subjected to the h&hg%gﬁ??{)rgg%&g%{ag@el?reati ng that does not contact

anot her chip to have a fydy Gpmgihechpy Pagwlyiag hepgiiongrestirgsindf regi ons where

a_hydrophilic surface tygahedyvinQbrQBedtiieSnPRORRkAIBN AN FGhe ABLE OIS ;
firstly fixing the chips byﬁgg@%l ng heat or _pressure; bonding wres to

an
r espect M2t er connect Thsr™ ¢laigh &, whergi di theiygeophitices UfaEhBRRUBEN e ai m
1, wherein in the hydrapfrhk@gstytiasaillc@abn®@nt formell a) @lie AtGchige surface
hydrophilic material is formed on the attachnent surface of the chip. The
net hod of claim 1, Merogit}cﬁ)e {iﬁ%‘ hydrophi lic surface treatment is plasma

pr oces4Chugm 3] The method of claim 1, wherein the hydrophilic surface treatment is
plasma processing.
[Claim 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.

[Claim 5] The method of claim 1, wherein in the hydrophobic surface treatment, a
hydrophobic material is applied to the chip subjected to the hydrophilic
surface treatment.

[Claim 6] The method of claim 5, wherein the hydrophobic material is selected
from a group consisting CF,, a self-assembled monolayer (SAM), or
polytetrafluoroethylene (PTFE).

[Claim 7] The method of claim 1, wherein after the firstly fixing the chip, the cir-
cumferences of the stacked chips are secondly fixed by using an
adhesive.

[Claim 8] The method of claim 1, wherein the hydrophilic surface treatment to

the bonding of the wires is repeatedly performedat a predetermined
time.

[Claim 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



The method of claim1, wherein in the ahigning, water drop is applied to
one surface of each of the chips to forma wetting |ayer, and thereafter
t he chi pswoant2ass87¢ach ot her to be self-aligned. The nmePhoKR2b1Ial0Aiom 1,
wherein in the hydrophobic surface treatnent, a hydrophobic material is
applied to the chip subjected to the hydrophilic surface treatnent. The
met hod of claim5, wher&ieptifea pipdéophiodd &groatvelidrathelistefdhaatied phd 6m a

group consi sting CF4, sel f-as | ed | ayer AM . or
polytetrafluoroethylengbf %&%$%§t%%?ﬁggﬁgixéFg%ﬁg¥%gWngein after the
firstly fixing the chi pyir¢shenoéatelioftbe ertesnneétianhgds batlkeetipshi ps are
secondly fixed by using an adhesive. The nethod of claim1, wherein the
hydrophilic surface treatnment to the bonding of the wires is repeatedly
perfornmedat a predetermned tinme. A sem conductor chip stack package,
conprising: a plurality of chips having a plate shape in which an

i nterconnection pad is formed on one surface thereof and having a
hydrophilic surface 10 WO 2012/ 086871PCT/ KR2011/ 001166 except for a
predet erm ned regi on where the interconnection pad is fornmed to be fixed to
each other by self-aligning; and wres connected to the interconnection
pads of the chips.



