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waf er 10, which has no circuit pattern, is renoved by a grinder 20, as
shown i n sHfagn dust.

Background
15 Recently, as personal information/communication terminals have been
popularized, semiconductor devices have been developed increasingly as electronic
components related to such terminals. Additionally, development for a method for
manufacturing a more compact and precise semiconductor device has been accelerated.
The semiconductor device is also referred to as a “chip scale package,” which is a
20 “die” (a die having a circuit formed thereon, separated from a silicon wafer) packaged
with an insulation material. In the present disclosure, a “die” means a “semiconductor
die.”
A general process for manufacturing a semiconductor device includes a step of
fabricating a wafer, a step of processing the wafer and a step of packaging the wafer. If
25 necessary, after a circuit pattern is formed on one surface 10a of the wafer by way of the
wafer processing step, a grinding step may be performed in order to reduce the thickness
of the semiconductor device. In the grinding step, the back surface 10b of the wafer 10,
which has no circuit pattern, is removed by a grinder 20, as shown in FIG. 1a.
At this time, a tape 14 for back grinding is generally attached to the wafer surface

30 10a having the circuit pattern in order to protect the circuit pattern.



At this tinme, a tape 14 for back grinding is generally attached to the

waf er surface 30l OGa having the circuit pattern in order to protect the
circuit paot2er32s30 2009/ 032536PCT/ US2008/ 073797 PCTAfS2@8/0r37187 t ape 14
for back grinding is renoved fromthe top surface 10a of the wafer having
the circuit pattern fornmed thereon, a dicing tape 15 is attached to the
back surface QU of the wafer 10. Then, as shown in FIGs. | ¢ and Id, the
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bondi ng, t e resultant structure is packaged to provi n|s

sem condmhhmtedemsaﬁ” thaw:mgoﬁth&tdreiévmhal?mﬁteeruhs tdiciisg tapOHOVIR wsichedso alet hi n
and corrpact sem conductor device is required, the thickpess of a wafer has
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nunber of tor device produced fromthe wafer for the cost
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However, such a_ wafer Uz be broken or 25cracked by the mechanical i npact
cauk®d bywqfﬁreb% IrEpglgating rays thereto to cure the adhesive layer of the tape and to reduce
the adhesion value of the tape. After removing the dicing tape 15, dies can be individually
picked up and mounted onto a printed circuit board. Then, the die is connected electrically
to the printed circuit board by way of wire bonding, and the resultant structure is packaged
to provide a finished semiconductor device having desired characteristics.

20 However, as a thin and compact semiconductor device is required, the thickness
of a wafer has increased. In addition, a diameter of a wafer has increased to increase the
number of die or semiconductor device produced from the wafer for the cost savings in
fabrication and improvement of the productivity. To this end, a thin and wide wafer has
been used for the dicing process using a blade. However, such a wafer may be broken or

25 cracked by the mechanical impact caused by the blade.

To solve the aforementioned problem, it has been suggested that cutting by a
blade is performed at a lower rate but instead more deeply during the dicing process.

However, in this case, an increased amount of silicon dust is generated on the cut surface

of the wafer.



To solve the aforenentioned problem it has been suggested that cutting by
a blade is perforned at a |lower rate but instead nore deeply during the

di ci ng prwoesw/o3kseever, in this case, an increased ano®at/uskoosiord7zeon dust
is generated on the cut surface of the wafer. WO

2009/ 032536PCT/ US2008/ 073797 Such silicon dust 18 includes nickel

di anond dust, alloy and other residue generated fromthe blade. The silicon
dust flies duriSughtdikécdal agke Buidduigs prideessiamand dRglbli &k ot cdife:
bonding pad | | of the die, as shown in FIG H . Meanwhile, it is
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(C2) gas 1s sprayed onto the wafer to renove the silicon dust fromthe
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cl eaning power may react with the netal of the bonding pad 11, resulting in
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water mixed with carbon dioxide (CO,) gas is sprayed onto the wafer to remove the silicon

dust from the wafer. However, in this case, the carbon dioxide gas added to increase the
cleaning power may react with the metal of the bonding pad 11, resulting in corrosion of

20 the bonding pad 11.
Also, such corrosion of the bonding pad degrades the wire bonding quality during
the subsequent wire bonding process, resulting in degradation in the electrical reliability of

the semiconductor device.

25 Summary
Therefore, the present inventors have determined that it is necessary to provide a
method for dicing a semiconductor wafer so as to prevent undesired residue such as silicon
dust from remaining on the surface of a semiconductor die and to inhibit corrosion of the
metal on the die.
30 The various embodiments of the present disclosure prevent surface contamination

of a semiconductor die, caused by silicon dust generated during the dicing process of a
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30The vari ous enbodi ments of the present disclosure prevent surface

contam nation of a sem conductor die, caused by silicon dust generated
during t wodneva3gs3pr ocess of a WD 2009/ 032536PCT/ US2008CoN3Z@3/ 0nexber , and
prevent surface danages caused by the silicon dust and/or defects in wire
bondi ng. The present disclosure also describe various approaches
to inhibit corrosion of netals on the sem conductor die, caused by a gas
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may be a compound in which a main chain made of hydrocarbon or fluorine-containing

20 hydrocarbon has oxygen or nitrogen, or a compound in which a branched chain has an
acidic group. The acidic groups may be groups such as a carboxylic acid (-COOH) or a
sulfonic acid (-SOsH). The hydrocarbon or fluorine-containing hydrocarbon acts as a
hydrophobic group, and the oxygen, nitrogen or acidic group acts as a hydrophilic group.

The solvent for the fluorine-containing polymer coating agent may be a fluorine-

25 containing solvent in liquid state at room temperature. The solvent preferably has a
molecular weight, which is adjustable to maintain the liquid state at room temperature. For
example, such a fluorine-containing solvent may have about 100-800 molecular weight.

This fluorine-containing solvent may be solvents such as a fluorine-substituted ether, a
fluorine-substituted ester or a fluorine-substituted ketone.

30 Meanwhile, the fluorine-containing solvent, which can be used for preparing a

fluorine-containing polymer coating agent, can also be used for removing a fluorine-
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30Meanwhi |l e, the fluorine-containing solvent, which can be used for
preparing a fluorine-containing polynmer coating agent, can al so be used for
renovi ng wof2besan3esse- WO 2009/ 032536PCT/ US2008/ 073797 ceardiSnéos®737et ymer
coating layer fornmed by the fluorine-containing polynmer coating agent. To
be specific, a decoating agent is used during the process for renoving the
fluorine-containing polynmer coating |layer. The fluorine-containing solvent
can be uswdtantfing @l@egoadating lagenformtiebyf khito fludtnes cotitahiignpolsdky Bitingsed as
a &coating agent may be the 5 sane as or different froma )
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protecting the surface with the fluorine-containing coating agent. 15 Bri ef
Descri pt ivonclofs tded aDaalecorgmg agent, doesTioe nbat wolod thg samd aetlivesol o, eehish is
features an dvant ages of the .present. disclosure will becone nore par ent
{1 om t ho BT I'GAMETABENS [ MBS T FEA B EARSHTEBIEH Mo e5h GHOE G et It he
accegpanyd fgndiiaubgs in which: 20FI Gs. la-1e are schematic sectional views
show ng an enbodi nent of a conventional nmethod for manufacturing a

sem conduct or descocBEngucealsi wethod of the prBde@t dikclosura toopmumductsieowd ng
how a bonding pad of a wafer_is contam nated after dicing the wafer by the
di ci ng mEEREPN Beiey ql}p,r}élstggsqlh]@ o preyentay gurface of a semiconductor device from being

contaminated with silicon dust by protecting the surface with the fluorine-containing
coating agent.
15
Brief Description of the Drawings
The foregoing and other objects, features and advantages of the present disclosure
will become more apparent from the following detailed description when taken in
conjunction with the accompanying drawings in which:
20 FIGs. la-le are schematic sectional views showing an embodiment of a
conventional method for manufacturing a semiconductor device successively;
FIG. 1f is a top view showing how a bonding pad of a wafer is contaminated after
dicing the wafer by the dicing method according to the prior art;
FIGs. 2a-2g are schematic sectional views showing an embodiment of a method
25 for manufacturing a semiconductor device according to the present disclosure
successively; and
FIG. 2h is a top view showing how a bonding pad of a wafer is contaminated
after dicing the wafer by the dicing method according to the present disclosure.
Reference will now be made in detail to the preferred embodiments of the present

30 disclosure.



FI Gs. 2a-2g are schematic sectional views show ng an enbodi ment of a nethod
25f or manufacturing a sem conductor device according to the present

di scl osurwozosssbvel y; and FIG 2h is a top view showprag/useswsazizondi ng
pad of a wafer is contam nated after dicing the wafer by the dicing nethod
according to the present disclosure. Reference will now be made in detail
to the preferred enbodi nents of the present 30di scl osure. WO

2009/ 032536 PCT/(2aMi§ @Ky Bibricating a senfeedigiuadol Yevivd) aricpaitidicatp, ng ceching
sem conduct or deV| ce, a deposition step, an etchi n% step and a cl eani ng
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100a of tsBﬁnd@H@étobd/ev\i@y of the af orenenti oned wafer pr OCESSI ng steps, a
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deviTe, as showkitdrforni@g Reircuttopatieen suohasefacok)Oadhagyafdidycivac of the

pattern prlntedt r 0 for bhack grindin attached t
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waf er 10Qh1cléﬂés§ Rt RRSscRcSidustel HeviOR AL kREWA id FIG ENDIBARE ¥utRc D0 1KHvi
200. After performng the grinding step, the tape 140 for bac
gr i ndi ng,thattrachpdtero ptihted sheréac @ tApd ddbfortthek wahiding 196ttached thptdchéhe

circuit patter forms t her egn, rmve fromth er wa of uwv
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a digi ng BLeR issref%@ W%lﬁé)agﬁﬁdé?%b surface 100b of the wafer. 15Then a
0

fluorine-containing p ating agent is applied onto the surface
After perforrmng the grinding step, the tape 140 for back grinding, attached to the

surface 100a of the wafer 100 that has the circuit pattern formed thereon, is removed from
the wafer 100 by way of UV irradiation. Then, as shown in FIG. 2b, a dicing tape 150 for
carrying out a dicing step is attached to the back surface 100b of the wafer.

15 Then, a fluorine-containing polymer coating agent is applied onto the surface
100a of the wafer 100, which has the circuit pattern formed thereon, to form a fluorine-
containing polymer coating layer 160, as shown in FIG. 2c.

The fluorine-containing polymer coating layer can be formed by a fluorine-
containing polymer coating agent, which comprises a fluorine-containing compound and a

20 solvent. The fluorine-containing polymer coating agent can be prepared by dispersing or
dissolving the fluorine-containing polymer compound in a solvent.

It is desirable that the fluorine-containing coating agent according to the present
disclosure does not undesirably chemically affect other elements of the wafer.
For example, such a fluorine-containing polymer compound may have the

25 structure of a hydrocarbon-containing polymer, wherein hydrogen is substituted with
fluorine. According to the embodiment of the present disclosure, the fluorine-containing
polymer compound preferably has both a hydrophobic group and a hydrophilic group.
The fluorine-containing polymer compound having both a hydrophobic group and a
hydrophilic group may be a compound in which a main chain made of hydrocarbon or a

30 fluorine-containing hydrocarbon has oxygen or nitrogen, or a compound in which a



100a of the wafer 100, which has the circuit pattern fornmed thereon, to
forma fluorine-containing polyner coating |ayer 160, as shown in FIG 2c.
The fl uorwoes@asessoni ng pol yner coating |ayer can be foPogdsbgosma737o7
fluorine-containing polyner coating agent, which conprises a

fl uori ne-contai ni ng conpound and a 20sol vent. The fl uorine-contai ni ng

pol ymer coating agent can be prepared by dispersing or dissolving the

fl uori ne-eaivhad vheig hal ymecidiogeapnd The &idolgremi may be a groups isGcldasiar abl e
that the fluorine-containing coating agent according to the present
disclosuﬂ@ﬂﬂﬁégcﬁ%@(ﬂﬁﬂéﬁPPﬁ%ﬂﬁﬁwhéﬁﬁ%gﬁﬁyHbffect other el enents of the
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30f | uor i nerig ARtadtRbE tdhHrRERY A RS AX%HE BR0PHe-SdridiRBE PolyPher@omPoRRMNd i N
whi ch a WD 2009/ 032536PCT/ US2008/ 073797 branched chai n "has an aci di c group.
The aci di ¢ gr oudthoagh btbere gr ougsnisaion s types arfbthieyfliarirgedontaini@OQdlyroer a
sulfonic acid é-%gB?E;. . . The hydrocarbon or the flyorine-containing
hydr ocar BSAPREYS 1S TRIORDECOHAEIHIEPYYBEH COBRRIChE o e T TPRREMCR Ofaci di ¢
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tenperature can be used as the f|uorine-containin pol%éer conmpound,

Al t hough “hEP@ i /éc%dipg 19 therGrehpdimaentyn die presqnh diselogeri the LBRpPEARAG g0l yer
g‘r’rbnggi”g;ﬁoﬁ%lﬁerf SRpORET GO BLRINNE, RAUYIRT 2 GRPRIEB0GC §OIALDE 1bDObNE i
200-10,000, d is 30-1,000, and e is 0-100
15 According to the embodiment of the present disclosure, the fluorine-containing
polymer compound comprises 30 wt% or more of fluorine atoms based on the total weight
of the compound, preferably 50 wt% or more of fluorine atoms.
The solvent for the fluorine-containing polymer coating agent may be a fluorine-
containing solvent in liquid state at room temperature. Preferably, the solvent has a
20 molecular weight, which is adjustable to maintain the liquid state at room temperature. For
example, a fluorine-containing solvent having 100-800 of molecular weight may be used.
The fluorine-containing solvent may be a solvent such as a fluorine-substituted ether, a
fluorine-substituted esteror a fluorine-substituted ketone.
For example, the solvent may be represented by CiHF,,Om, wherein k is an
25 integer of 3-15, | is an integer of 3-20, m is an integer of 3-20, and n is an integer of 1-3.
For example, the solvent may be fluorine-substituted ether, fluorine-substituted ester,
fluorine- substituted ketone, etc., which consists of one side represented by C«Faxi1 and the
other side represented by CyH,y+1 based on -O-, -C=0 or —COO, wherein x is preferably
an integer of 2-3, and y is preferably an integer of 1-5.
30 To be more specific in one embodiment, the fluorine-containing solvent may be a

compound represented by C,F,,11-R-CyHomi1, wherein R is O, C=0, or COO, n is an
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10 the present disclosure may be a conpound represented by the fornula of
C41- 1bF CdSeNf, wherein a is 10-10,000, b is 10-20,000, c is 10-20, 000, d
is 10-1, 090,20®/432530- 100, and f is 0-1,000. Accordi ng toPChaSessodi7aent of
the present disclosure, the fluorine-containing polyner conmpound is
Cat-li, FcOdSe, wherein a is 100-5,000, b is 200-10,000, c is 200-10, 000, d
is 30-1,000, and e is 0-100. 15According to the enbodi nent of the present
di scl osurigtegéhef RL8joardnar &0vk dhtepergoP oty mar pLoepal rntheeeophainges c8@pwdtd or
nore of fluorine atons based on the total weight of the conpound,

pr ef er ablgPSEEnRDBOEron©O-Eimthhuovhersingt snan infeger of 2-8Tpad gpis\adnintopey of he
fluori ne-cont ai ni ng pol yner coating agent may be a fluorine-containing
solvent in"liquid state at roomtenperature. Preferably, the solvent has a
20 nol ecul ar wedcgfting W iteherhiSodd@bmtSd Bk HrésentmBisE1bAird) thb GlublifélicEntsinaie at
roomtenperature. For exanple, a fluorine-containing solvent having 100-800
of Pl ecuohenivgiaghtavaely) WEougedoreTifeflfidniner dtams dusedipnithe tasel weight ngyhebe a

sol vent sugh gs e&\ féu&ri ng/- substityted ether, a fluorine-substituted

esteror 2°MHoPINE? lé’ e uPedOKeY ot "EBI Exanpl e, the sol vent may be

represented by pekluckd KR, WRRTRI MK Ngv8s™2Pngihdk QORI P HFE- 100 hla'ysoeag
0

integer of 3-20, mis an integer of 3-20, and n is an i nteger of 1-3.
exanpl e, usheasihk flentineragnthiginfy sobrenne- substi t ut ed et her,

fluori ne-substie,[tut d ester,. fluorine- substitut edﬁ(ﬁeton , etc., .\A%ch

consi sts of one SifHOTNESPRERERERPBPCTEORING §2ehh ACPRENSINHF PESSHR dEifisi&ent ed
by =12y a]ia% : (= R L XS r LAt eger
of g?]S, acr?hbs S E%P %?% SP?%aggofﬁltS%%gr?gé}fw%p gll.l&séo'lﬂ(gag@%%?yeﬁ%péebm iugzla'i n one
enbodi neritherd end limitatisretocthntcampbsigos edticesli thoaylvbet andcthoihiondeceprasant ed
by C'Fa, i-RCJI2mi, wherein Ris 0, C0, or COO, nis an W

2009/ 0325960t/ CaPpoEI0 7S 7Iong #t diferflupring-cantaining molyanein compeigsr &t be 5, in
parti cul . i ni d t 'F2, 1= 0- & i,
ther et n Ul RN didioSRUDEURC FRRARTEN Bflo Py i tiding b uid

Accor di nginidunt bethe theginRbhtatiing pelypeeseiihg Abstl 0adt@dinighe the embodiment
fluorine-containing 5 solvent may have 30 wt % or nore of fluorine atons
bas&d on aftbe pesent digdleshte. diic flnerincosapsHRing Mobregr RS OZ Psib LS PHIRATS]
fluorine .atons. . Products. on sale, such .as 3MIL ecTM. Engi.nger ed
U HE R Sy ebaE he N Gottiondt BEnRE Rt LI TR oo TR

fl uori ne-eat éi MO PardOby Weight 8fthc REIVABE Acca@ay @i thE ctnBodiiRnPbE&8 Hresent

di scl osure ' o
disclosure, the fluorine-containing polymer compound may have about 1 to 2 parts by

r

weight based on 100 parts by weight of the fluorine-containing solvent, in consideration of
20 the viscosity, drying rate, usability, etc. of the fluorine-containing polymer coating agent.

According to the embodiment of the present disclosure, the fluorine-containing
polymer coating agent may have 30 wt% or more of fluorine atoms based on the total
weight of the fluorine-containing polymer coating agent, preferably 50 wt% or more of
fluorine atoms.

25 Commercially available products such as 3M™ Novec™ EGC-1700, may be
used as the fluorine-containing polymer coating agent.

The polymer coating layer 160 formed by the fluorine-containing polymer
coating agent causes passivation of the polymer. Therefore, it is possible to prevent silicon
dust from depositing on the top surface of a die.

30 At this time, the fluorine-containing polymer coating layer 160 preferably has a

thickness of about 0.1 um-10 pm.



10 can be prepared by dissolving or dispersing the fluorine-containing
pol ymer conpound. There is no limtation to the conposition ratio of the
sol vent aw0 2009&3R3360r i ne- cont ai ni ng pol yner conpound as PCOAS2@sS/073787
fluorine-containing pol yner conmpound can be sufficiently dissolved or

di spersed. Such a conposition ratio may vary dependi ng on the anmount of the
fluori ne-containing polynmer coating agent. According to the enbodi nent 15
of the present Aicdadinsty éne éleenpldry @hibdainednbaihy Hesqpodisolesure otk ifhigriagent
can be prepared by use of a fluorine-containin ol ymer conpound havi ng
about 0. XonipEg palyBer Geatirtlayisél hepm athigkpess 102 agqntvbem@hbe%ﬂsetqhé cegfingent .
According.to di_nen f .the pres i scl osur th 1

ruort ne s KRS SREREGITRES 85 Holfind FR0ThaOLRehAR FrebS tyarlicon it gh
based OnE%ﬁ@gﬁ@&hﬁHQMKMﬁﬁg§@m9f the fluorine-containing solvent, in
consideration of 20the viscosity, drying rate, usability, etc. of the

f1 uo? i ne- cont aikfitergopuaingrtbe fluoriné-pentaigmst polymer coatingdeyst dibAgnt the tshdace

nbodi nent  of .t t di. _the f] uorLine-cont ai |
cont i ng. el etk +hiSk bR Hsrurd piistr o R okl B THES o
wei ght  ofgybiaetcll id1@rdidigs ﬁ&)@&%i | RGOk YIRE aGRdS [1AQiPEast to s@%eﬁrﬁt‘%ﬁﬁéﬁ%ﬂu@ﬁ W %

or nore of fluorine atons. 25Commercially avail abl e products such as 3MI'm
Novec Tm HEBS; avg0wnmmylOe2dised as the fluorine-containing pol yner coating

agent . The pol r.coating. layer 160Q forned t

fTuor i ne- cont aiF IR BBIcy AWRNE Hist fige Aasmss ¢ &&e&vg%aég?fv%ﬁfa&ﬁ 390 e of

pol y; r-dﬁﬁ%ﬂﬁﬁﬁﬁbe%&ﬁhécQﬂﬁé%Qh%lb@.prevent silicon dust from depositing
on the top surface of a die. 30At this tine, the fluorine-containing

pol ymer coati ngAtl thyetimt68s phe@ferialdlg. Ras sibicohidaktngsscratd dlyotht @echakionll0 Km

WD 2009/ 032536PCT/ US2008/ 073797 , AccordiQ%éto one exenpl ar
embodi merfrast frave thetdaden pticks opfoghe bending pad | L prifisuieBr oaiohe @wrté%?f

coating ugygé%%ggPﬂﬁégﬁgggéﬁﬁgg%%ag%fﬁgg%%¥ (y@}&pecause the coating | ayer

160 shoul I ei ng damaged by silicon dust

gener at ed duri rigpwdier,diceordghgStoepne dbddimehobMtROprichat fdidesire beantaiiy ng
poIYner coating |l ayer 160 on the surface 100a of the wafer 100, which has
t helZi r cUluoripatcpaiemifopeisact pratiagdayer B0 ywefoamed overthe sufsj den aface odthdi ci ng

il gges; . b\%e}%r tatV:i } 'Fté}r%'ﬂ Pttcn The LiRedd B8t 289 ?sgﬁgggﬁfcg ,d%rggtfi{ ?"’1‘%8 g%e(ggiohl:é%ngmugl
process gfadtihe. wafer 100, a bl ade 300 nade of 10 dianpnd nay be used to cut

t he wafer 100.
After that, as shown in FIG. 2f, the dicing tape is removed from the bottom

surface 100a of the wafer. In order to remove the dicing tape, UV is irradiated onto the
20 dicing tape so as to cure the adhesive of the dicing tape.

Subsequently, in order to remove the fluorine-containing polymer coating layer
formed on the cut wafer 100, the decoating agent is applied in the step of removing the
fluorine-containing polymer coating layer. For example, the decoating agent 170 is
applied during a vapor degreasing or dipping process so as to remove the fluorine-

25 containing polymer coating layer.

The vapor degreasing process, which is generally used in a semiconductor
process, refers to a process of applying a solvent by exposing a wafer in vapor of the
solvent so that the vapor of the solvent loses heat due to the difference in temperature of
the solvent vapor and the wafer and is condensed on the surface of the wafer whereby

30 contaminants adhered to the wafer are removed together with the condensed solvent.



At this time, as showmn in FIG 2e, silicon dust, generated by the
nmechani cal inpact fromthe blade, sticks onto the bonding pad 110,

parti cul awbypooniessshe t op surface of the bondi ng pad, ePpdasdoosn7i/he
outernost | ayer of the wafer. However, according to one enbodi ment of the
present disclosure, because the 15 fluorine-containing polynmer coating

| ayer 160 is fornmed over the entire top surface of the wafer having the
circuit patternn 4 Rerigit] irs@ad dfsthe 58Pot degrohsind pedcesh, iEdd byssiié @o tuse a
bondi ng pad 110. After that, as shown in FIG 2f, the dicing
tape is rdém%@mﬁﬁﬁnwh%enb@twfﬁﬁ Hudipprdeint@e dagt caraningfaedocopting pgrat foro
remove thg b 12 AU AL B ER R POy &R B Ak o 285 1O
cure the a8He5|ve of t% §:C|n { & POty sequ ?¥ rn or

renmove thﬁnﬁuugbp@@ﬁﬁgmﬁ@kﬂwﬂ@rpoIyner coating Iayer forned on the cut
waf er 100, the decoating agent is aeflled in the step of renoving the
c

fl uoti ne-cont aﬁher@cwmgmcntdd@tappg ayterthe Fafer dyanpl &, 2 viper degreasingngs agent
170 is appli.ed urln a vapor. reasin roc SS SO as to renove
the 11 uorTHEITE DG Bres N TRuP Gl otows P gup dyefortitnble ToRiny g dRp ver

degr easi r‘lQSOPGv‘Hﬁ@%@pangCtHe Isﬁlcgle Bﬁs&%a{t}hak‘ §ﬁ1@k oRtcPthS %’!ﬁbﬁﬁél@lb&%ﬁ{ngpﬁ&ﬁﬁéﬁ
refers to a process of applying a solvent by exposing a wafer in vapor of

t he soIVGNMUQQIQMaﬁhnmemwa@&n dhercfoee,sivliv @ossibloge setheat cahtrainatidgrhef the

difference in teggiéature of the solvent vapor and the wafer and is
condensedBAnERa face of the wafer whereby 30contani nants adhered to the

waf gy are rem)}ﬁ gﬁ thef %t&céﬁﬁlgcwgﬁdhsqﬁ'o LY &8t undWfably ¢ ermcall
2009/032536PCT US2008/ 073797 In a variant, 1 nstea ? vapor

degr easi ndfepr teagber dttuctuse posisd hheer includieg a lﬁhnﬂmgnlgadplhbaﬁSpol\yher ef tthea
wafer is d%pped into a bath containing a decoating agent for about 1 mnute
to renove'dmel 4% 66r i ne- contai ning polyner coating |layer and silicon dust

fromthe top SL’ﬁrhfeaﬁﬁ%r%{/eé%o%?alrgﬁgesroive?lg_h\%hféﬁ ?aﬁéeﬁgwﬁ‘&e@@%ﬁ%%alﬂ@'ﬂut%ﬁné)“t 0

t he wafer by wa reasin ossi bl e

t o renoveohhighihd YOIvhide c6Hgadgoht) hafpWeyured ag et dd@@ati@z%renﬂ-@ééd ﬂM\tehﬁ)Vlng
separatlng the silicon dust that has stuck onto the fluorine-containing
pol Virer dbaflherdna-egpdaining palyimes cogtingrlayeTher efore, it is possible to reduce

contam na L on ot ARy OIhAR B M RIEF s MR SSSRL

be the same as or different from the fluorine- contalmng solvent, which is used when
preparing the fluorine-containing polymer coating agent. The fluorine-containing
solvent, which is used as the decoating agent, may be the fluorine-containing solvent in

20 liquid state at room temperature. The fluorine-containing solvent may have a molecular
weight sufficient to maintain the liquid state at room temperature, for example,
approximately 100-800. The fluorine-containing solvent, which may be used as the
decoating agent, includes but is not limited to fluorine-substituted ether, fluorine-
substituted ester, fluorine-substituted ketone, etc.

25 For example, such a decoating agent may be represented by CxHiF,Oy, wherein k
is an integer of 3-15, 1 is an integer of 3-20, m is an integer of 3-20, n is an integer of 1-3.
For example, the decoating agent may be fluorine-substituted ether, fluorine-substituted
ester, fluorine-substituted ketone, etc., which has one side represented by CiFax:1 and the
other side represented by CyH,y+1 based on -O-, -C=0 or —COO, wherein x is an integer of

30 2-3, and y is an integer of 1-5. According to the embodiment of the present disclosure,

the fluorine-containing solvent, which is used as the decoating agent, may have 30 wt% or

-10-



affect the other structure of the wafer including a bonding pad 110 and

pol ymer of the wafer 100, etc. The fl uorine-containing sol vent,
whi ch i s weedowvdsessopr epari ng the fl uorine-contai ni ng polPgwaIS2@8ari7’ay agent ,
may be used as the &coating agent used for renoving 15 the
fluorine-containing polyner coating |ayer. The fluori ne-contai ning
sol vent, which may be used as the decoating agent, may be the sanme as or

di f f er entmére@Mflubéind htogisibagedamnthatdthingeigia peestht ofvhe bivers, preRgabMIS0 wt%
preparing the fluorine-containing polynmer coating agent. The

f1 uor i ne-¥aMrachflagrineAto®@pt | which is used as the decoating agent, may be
the fluorine-containing solvent in.20 |iquid,state at moemte rature.
The 1 uori ne- conrarneni oo ERe hlyora el horRhn) Sotier oRrbbirRF Rl % o
naintain]ﬁh@ghb@gﬁ@ﬂ@hﬁk@a@ﬂmnggﬁﬁhgaggﬁature, for exanple, approximtely
100-800. The fluorine-containing solvent, which may be used as the

decoati ng agentAs ¢andieudes fipot FliGs 2Zhotingds the fladrinecértaiomigmelwudysoating keret her |
fluorine-substi,tuted. est.er I i he-substituted ketone, etc. 25For

exanpl o, S WBoaTige Rubits b e LUdRF aliTh Pekes nerdTe © fiter ei n
k is an int@aetistlosdelR is ossibRMol RUEGLEREIMBudeh oMihS bERJihR R8Nt the3- 20,
nis an integer of 1-3. For exanple, the decoating agent nay be

f1 uori ne-sslidostdustutd®d et her, fluorine-substituted ester,

fluorine-substituted ketone, etc.,,whjic s one sjde represented. b

C F2,11 and thélhﬁflh&ﬁ &p 4a0; é@@&%fwlqu@y%?zﬁsﬁﬂh%‘gé@‘%n15- @Pynt-eé:-% %r

) “h ) - ; o Ha ; ] ‘

AR G AR Bibt Mok h SRR SO0 B0 kol ERAORRED Bl R

f | uori ne-coand¢cionibbgveeoltheedit andvihicghinkesl cirged basrdidne |eleicfoahé. ng agent, may have

30 wt % or WO 2009/ 032536PCT/ US2008/ 073797 nore of fluorine atons based on
the total weightt Pey &g thy bepding dladehtl opthg semispydustorniancs isngeneraly

{1 uor | e BATRF AL ofpliovs BT GEAL Xy VAL ARLBSPPAICLE. SUER 8 3

arc
NovecTM Engl neered be used as i ng agent. b5As
can be segfert @nhklYondid,pad ifo@eedtdTealf drudirdlogs, aanh@iméthidic RompoBdid aaklhng

| ayer is forned on the bonding pad 110 before carrying out the dicing
protess dépmdusadigvith cashethpichy aestltaigde veryrgh cfificiongy pose berdie® reduce
contam nation of; 4 BNdhe%, PAGMd iR $hibl GAN d¥idtlzedBater mixed with
carbon dioxide (CO,) is sprayed onto the wafer to remove the silicon dust present on the
wafer. However, when fabricating a semiconductor device according to the present
disclosure, a surface of the semiconductor device, which has a circuit pattern formed
20 thereon, is protected with a fluorine-containing polymer coating layer that does not
chemically affect the wafer surface, so as to prevent the bonding pad from being corroded.
As a result, a bonding step becomes easy in a bonding pad, bonding efficiency increases

and bonding defect decreases.
The method for dicing a semiconductor wafer according to the present disclosure

25 can reduce a failure in the subsequent wire bonding step and can ensure the electrical

reliability of the semiconductor device.
[Example 1]

Hereinafter, the method for dicing a semiconductor device according to a

30 preferred embodiment of the present disclosure will be explained.
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Then, the die 130, separated individually as described above, is nounted to
a 10printed circuit board or a lead franme, and wire bonding is perforned to
make el ecwoi20096033ect i on bet ween the di e and the printe@Ceiuseasio7ivoard or a

| ead frane. At this tinme, the bonding pad 110 of the sem conductor
device is generally formed of A, or alloys thereof such as Al/Cu or
Al/Cu/Si. lii this case, when Au wires are adhered to the bondi ng pad

formed of Al orinAhisaddagipls, @awvatert BOMRivadd bodismepovndbohiuRizdhed S weaduced
with ease, thereby resulting in very high efficiency in wire bondk;g.

As descr iABer adiens tangcr wamitaced teehg backrsustege 190k g s faial08r theivwader wi t h
carbon di_oxi de I.S,.spra ntQ t her r r ve 4 he silicon dust
o esent o B LRRR B en Rekir T o Eigb G iR SrouE e

accor di NgolEmdrhRafiErReBE 160 6 tHRSWASr, afd Shinfthe valdr WhelrseMoaOMAUE veficdievi ce,
which has a circuit pattern fornmed 20 thereon, is protected wth a

f | uoY i ne-ditsatien whilg npoityinmg comsianigspeed ek flupranc-dudainmgtpotyreericoaling lagérf ect
the wafer surface, so as to vent .t bondi ng df ei ng corrpded. As
 Fesul ¢ v Touan g "B Shrb Bh e Wkl R S RUG’ pab b aRr g’ BHLE ency
i ncr eases e RO faleet cABRE BR%ERay be formed by wabl6F SBiDEshtihehratesd N9 a
sem conduct or wafer according to the present discClosure 25can reduce a

failure i(BlLhe subsequent wire bonding step and can ensure the electrical
reliability of the sem conductor devi

. Ex | .
Herei nafter, tR&%et HoWSmECces wwraeigwi olﬁ%trécp% ﬁ#agi'%é&)ﬁ glong ashindlingg! Y% a

30py@f er rggy, LEMe BE 130 PIRER i spGkegure will be explained. WO
2009/ 032536PCT/ US2008/ 073797 In this exanple, a wafer 100 having a

di amet er of abfter8hé coatyelstiovast ths datingAtére theacadiodi widfet @pesubiCrodas aatpached
to the back surface 100b of the wafer 100, the mafer was di pped into a
coating SGEFRRSING\VPIOEESS 1708, 2t §SGO3HRAR aSHYWGr i3he- c INeECni nEngibsererFleilat i ng

| ayer 16 ] hen ﬁ@g out . jdx\t he vertical 5
directioaﬂﬁﬁﬁﬁgﬁ%alﬁﬁ%ﬁﬁﬁ%gx%mgéﬁ%Pgh ggégﬁsﬁ%ﬂggﬁgg}%%%ggﬂtaining pol ynmer
coating |ayer wagnf @kerdein@nagchis0s uttharee tofthd beckvwaifrice 100b oS & ®aldr,106) G

2a). On the other hand, a fluorine-containing go]yner coating‘la%er may be
f or hed bywagaiemsived pivgy ctfat/ivhirastigwas gngd ghe jindividually separated die 130 was

mounted onto a printed circuit board or a lead frame, and then wire bonding was carried
out to make electric connection (S4).

Additionally, the die and the printed circuit board or the lead frame was
encapsulated with an epoxy molding material to seal the bonding portion. Then, the

20 resultant product was cut into an individual unit to provide a semiconductor device (S5).

While this disclosure has been described in connection with what is presently
considered to be the most practical and preferred embodiment, it is to be understood that
the disclosure is not limited to the disclosed embodiment and the drawings. On the
contrary, it is intended to cover various modifications and variations within the spirit and

25 scope of the appended claims.

Industrial Applicability
As can be seen from the foregoing, it is possible to prevent a wafer from being
contaminated with silicon dust during a dicing process for cutting a wafer, according to the

30 present disclosure.

-12-



Next, a dicing process was carried out by using a blade 300 along a strip
line 190 10 forned between one die 130 and another die 130 (S2).
After thewoanplseizen of the dicing step, the coated waf ecTsgoswni7ett ed to
a vapor degreasing process using a decoating solvent, 3MIm NovecTM
Engi neered Fluid HFE-7 100, to renove the coating |ayer sinultaneously with
silicon dust (S3). Then, the dicing tape 150, attached to the back surface
100b of the wafAgcoddifly tdvamess cbediednidyofndy @escul discloadhicatti Bnpossiblt tohe
i ndividual |y separated die 130 was nounted onto a printed circuit board or
a lead f reéf?étweémrqu@@ha Wi QOW&@%l%@ﬁrW% siigen dustnaikkthap de prqvent

Addit i nt ui t

connection i.on e die_an d,cLr
board or ctoH{a Platl nforf 2 sgnsor Ssurga}]cg aapgu}nxc armag caalhsegb tﬁe Elfl?Odl c?ust fesu tmgal to

seal the 15@13%@@15@% tHeGfield b & Remiddfdbsrgmdkd rtharﬁufmluﬁig MB&esS. qh atiﬂ‘fh@nan

i ndi vidual unit to provide a sem conductor device (S5). Wi le this
di scf os ura@cwémgﬁeélm rressot diseldsure, itismreshlc omsalie ﬂne\ph'@hlemgelpmﬁ@mfalylre in
consi dered. t is to be

Cinder st oatirs RetTrs P sEsBlREdsEas R Fah 2 S e LU Gylsg bersBairent
and the dnaWnB%entalding HelynRAt éo%'fﬁrig lh%'er' S ThRcesded 10pSQWRE Y AKARER the
nodi fi cations and variations with he spirit and ngcope of the appended
cl ai ns. hnddmh@wmﬂyﬁ@@bf@&bnmonqnmordewce As can be seen fromthe
foregoing, it is possible to prevent a wafer from being contam nated with
silicon dust during a dicing process for cutting a wafer, according to the
30present disclosure. WD 2009/ 032536PCT/ US2008/ 073797 According to
vari ous enbodi ments of the present disclosure, it is possible to
effectively prevent a die frombeing contam nated with silicon dust, and
thus to prevent contam nation of a sensor surface and surface damage caused
by the silicon dust, resulting in an increase in the yield of a

sem conduct or package manufacturing process. In addition, 5 according to
the present disclosure, it is possible to solve the problemrelated to a
failure in wire bonding and to prevent corrosion of netal wres in a

sem conduct or device by using a fluorine-containing polyner coating |ayer.
Therefore, it is possible to inprove the reliability and yield of a

sem conduct or devi ce.
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Clainms: 1. A method for manufacturing a sem conductor die, which
conprises: formng a fluorine-containing polynmer coating |ayer on a
surface of the sem conductor die; dicing the wafer; and renoving the
fl uori ne-containing polynmer coating layer. 2. The method according
to claim1, wherein the fluorine-containing polyner coating |ayer is
represented by Cal | bFcOaSeNe, wherein a is 10-10,000, b is 10-20, 000,
c is 10- 20,000, d is 10-1,000, e is 0-100, and f is 0-1,000. 3. The
met hod ac @Pﬁ?ng to claim1, wherein the fluorine-containing polyner
coating layer has a thickness of about 0.1 p.m 10 gn1 4. The net hod

according to c A Lemying the uor contalnlng

pol ymer gloatl ng e%’érfowg{‘ %grpf'elng %ndflﬁtgré FOBESFYi ng a
decoat i ng agent corfpypisg ﬁgluofm%rccmtmomgrpelmmpaaungdgzes oh uewtfeceathe
cleaning a SEﬁlCOﬂdUCtO@mﬁﬁ%ﬁamﬁmﬁheThe nmet hod according to claim 4,
wher ei n applying t at| ng ent on the fluorine-containing

coating layer is c d”atf?ﬁ h a vapor degreasing process or a
di ppi ng process. removmg the fluorine-containing polymer coating layer.

2. The method according to claim 1, wherein the fluorine-containing polymer coating
layer is represented by C,HpF:O4S:N¢, wherein a is 10-10,000, b is 10-20,000, ¢ is 10-
20,000, d is 10-1,000, e is 0-100, and fis 0-1,000.

3. The method according to claim 1, wherein the fluorine-containing polymer coating
layer has a thickness of about 0.1 um-10 pm.

4. The method according to claim 1, wherein removing the fluorine-containing
polymer coating layer further comprises the steps of:
applying a decoating agent comprising of a fluorine-containing solvent;
and
cleaning a semiconductor wafer.

5. The method according to claim 4, wherein applying the decoating agent on the

fluorine-containing coating layer is conducted through a vapor degreasing process or a
dipping process.
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