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*159159* METHOD FOR MANUFACTURI NG HI GH FLATNESS
SI LI CON WAFER BACKGROUND OF THE | NVENTI ON Fi el d of
the Invention The present invention relates toa

met hod for manufacturing a high flatness silicon

oot actur i hg oot on-t ot neas ‘=it con AMUMIRN

additionally perfornms a slight-etching processeusi ng

an al kali aqueous solution before a polishing process
to effectively renove a surface degraded |ayer
genepAIIoBHOR Y ANUFAICTI NG H(PGHSF?I,A’IN BSSSIIIEDNIWAFER
waf er fabrication process including slicing,

chanfering, |apping, etching, grinding and polishing
processes, and to a nethod for manufacturing a high

purity etching sal uti ' or

manuf acturing a %fgﬁkgﬁsﬁﬁﬁg§hﬂrﬁ538ﬂﬁﬁgﬁf%¢

Description of the Related Art Conventionally, a

Figld pg the Inpgngien s manuf actured froma silicon single

crystal through a series of processes. A conventiona

met hddhe fpoesentainuéraimnuelatey ta a sndthabfor wadnefachsingdelsigh iflagdss silicon
with reference to FIG1. FIGI is a flow chart

waférlald iatpafgeuldt o GaR¥BSd fetiRdnufRhiiig 4 Kikh Mamdéaslictn Wgler, which
a S|I|con wafer. Referring to FIG 1, the nmethod for
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&%Zspsro e%él ?T genjeg 0 %er fabrication process including slicing, chamfering,

lapping, etching, grinding and polishing processes, and to a method for manufacturing a
high purity etching solution used in the method for manufacturing a high flatness silicon

wafer.

Description of the Related Art

Conventionally, a silicon wafer is manufactured from a silicon single crystal
through a series of processes. A conventional method for manufacturing a silicon wafer is
described with reference to FIG 1.

FIG 1 is a flow chart illustrating the conventional method for manufacturing a
silicon wafer.

Referring to FIG 1, the method for manufacturing a silicon wafer comprises a
slicing process for slicing a silicon single crystal ingot (S11), an edge-chamfering process
for chamfering an edge of a silicon wafer obtained after the slicing process (S12), a lapping

process (S13), an etching process (S14), a polishing process for polishing one or two
-
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process (S13), an etching process (S14), a polishing
process for polishing one or two 1111111111211121111111
[T 2121artiri1l!r *coooo2 * 2 surfaces of the
silicon wafer (S 15), and a cl eaning process (S 16).
The silicon wafer is manufactured by sequentially
perform ng these processes. The above-nenti oned
processes may be partially nodified or repeated
according to purpose. Alternatively, other processes
such as thermal treatnment or grinding may be added or
replaced. In particular, the etching process (S14) is

sirc@9dedhd Qilic8MNEer(S195,f @ea cﬂ:@ﬂiﬁ% di8cdsa)§t6)9aRerARE wafer is
i n mechani cal processing such as the slicing process
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advant ageous in aspect of processing capacity of unit

pyipese Sdtermasixelyeother pipedssessueines thewonal drepmgnt @t giirding may be added
gate design rule, an alkali etching process is used to
omeetlacethén daminutks, fher etchiagnpesess NS éy ésrentendeddto remove a surface
wavi ness prevention. However, after the alkal
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process using a hy aci er, wafe
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attenpts have been made to prevent the wafer |
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fabrication process. As described above, it is genera
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cl eaning process (S 16) after the etching process
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el ectrical device fornmed on the silicon wafer and

efchi@l prb&et® s peifforkktR, the wafer surface may have pit damage of several /m to

several tens um. And, it is difficult to perform a metal cleaning process using a

hydrofluoric acid. Further, wafer contamination may be occurred by inherent metal
impurities of the alkali etching process. Therefore, attempts have been made to prevent the
wafer contamination by impurities occurring in the wafer fabrication process.

As described above, it is general to perform the polishing process (S15) and the
cleaning process (S16) after the etching process (S14). However, with trends toward
minimization of an electrical device formed on the silicon wafer and finer layout of the
silicon wafer, it is preferred that the silicon wafer has high flatness before the polishing
process (S15). For this purpose, a grinding process is additionally performed between the
etching process (S14) and the polishing process (S15) to grind one or two surfaces of the

silicon wafer, thereby improving flatness of the silicon wafer. The polishing process (S15)



silicon wafer, it is preferred that the silicon wafer
has high fl atness before the polishing process (S
15). For this purpose, a grinding process is
additionally perfornmed between the etching process (S
14) and the polishing process (S 15) to grind one or
two surfaces of the silicon fer, thereby inproving
flatness of the silicon wafer. The polishing process
(S 15) 3 follows the grinding process. Thus, the
gri ndi ng process hel ps the polishing process (S15) to
achi eve high flatness with m ni num polishing. However,
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layer generated in a grinding process that is performed between an etching process and a
polishing process to meet the demands for minimization of a semiconductor device formed
on a silicon wafer and fine layout of the silicon wafer, achieves high flatness with

minimum polishing in the polishing process, and prevents metal contamination occurring

in a wafer fabrication process.

SUMMARY OF THE INVENTION
In order to achieve the above-mentioned objects, a method for manufacturing a
high flatness silicon wafer comprises (S21) slicing a silicon single crystal ingot to produce
a wafer; (522) chamfering an edge of the wafer sliced from the ingot; (S23) lapping the

edge-chamfered wafer; (S24) etching the lapped wafer; (S25) grinding the etched wafer;



In order to achieve the above-nentioned objects, a

nmet hod for manufacturing a high flatness silicon
waf er conprises (S21) slicing a silicon single crystal
ingot to produce a wafer; (S22) chanfering an edge of
the wafer sliced fromthe ingot; (S23) |apping the
edge-chanfered wafer; (S24) etching the |apped wafer;
(S25) grinding the etched wafer; 4 (S26)
slight-etching the ground wafer using an al kal

aqueous solution to renove a surface degraded |ayer
generated on the ground wafer; (S27) polishing one or
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cl eaning the polished wafer. Preferably, the grinding
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pol ywheel , the dianond particles used in making the

pol yWiefetablyathe gringingplogessi($35)ois rerformed on @nger two surfaces of the
Preferably, in the grinding process (S25) using the

efpbkd watee lusingepghyd hedh emlde lfims a atizmiroof & peradicdfondGddtfme diamond
1500 rpm and novenent speed of 0.1 to 0.3 gWs. And,

phitefesr abdfyrablye inahe lgriB@ing JprecyNg25N aﬁnF GhétpoBfviRE Qe diamond
of 150 to 250 rpm Preferably, the al kali aqueous
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selected fromthe group consisting of NaOH and KOH.
the grinding proggss (&%ﬂ@mﬁﬁypwwm ®Ppbavhgsl hasgotatiemspeed of 900 to
aqueous solution in the slight-etching process (S26)

1566 rpno andé niovamentrspedd &80.1 @ 6.3 Ypm/besumd)ipidferablyrthé araddeIbging ground
NaOH sel ected as the al kali aqueous solution in the

hégl{Ogﬂfohgbgé@i(f}gsgrtgggmr&szw has 0.2 ppb (parts per

[Ton) o SS O 1 ppb or less of Cu, 20 ppb or
ori de. w

| essof. Fe, 20 ppb,.or |ess .of Al d chl th, .. .
pur P PoM0 g, kAl aquE8E soyfigrbsl s i Hiht-oenit biution in. the
slight-etching process (S26) is perforned at o
shighféshing, procets 696} ds #ny 'ope mpateraly sgifojed frpm the group consisting of
slight-etching process
NaOH and KOH. At this time, preferably NaOH selected as the alkali aqueous solution in
the slight-etching process (S26) has concentration of 48 to 55%. Meanwhile, preferably
NaOH selected as the alkali aqueous solution in the slight-etching process (S26) has 0.2
ppb (parts per billion) or less of Ni, 1 ppb or less of Cu, 20 ppb or less of Fe, 20 ppb or less
of Al and chloride with purity of 300 ppm or less. Preferably, the slight-etching process

(526) is performed at temperature of 55 to 75 C. Preferably, the slight-etching process
(826) is performed to remove 3 to 4 /m in thickness of an upper surface of the wafer. The

slight-etching process (S26) is performed while agitating the wafer dipped in the slight-

etching solution, or performed using a high circulating flow or a diffusion plate.



(S26) is performed to renove 3 to 4 gmin thickness of
an upper surface of the wafer. The slight-etching
process (S26) is performed while agitating the wafer
di pped in the slight- etching solution, or perforned
using a high circulating flow or a diffusion plate. 5
BRI EF DESCRI PTI ON OF THE DRAVKNGS Herei nafter,
preferred enbodi nents of the present invention will be
described in detail with reference to the
acconpanyi ng drawi ngs. Prior to the description, it
shoul d be understood that the terns used in the

speci fication and the appended cl ai nrs shoul d not be
construed as limted to general and dictionary

meani ngs, but Bﬁﬁ@ﬁEﬁ%kﬁﬁ??ﬁiﬁQNp?Fkgg%égﬁﬁﬁg?gs and

concepts corresponding to nica t he

res venti n th basi s of the prin | e tha ) .
Phe” Hiritatsr piteed GrRpoirpeniont  prers lawtlag rYid kg éescrlbed in
for the best explanation. FIG1 is a flow chart
detail ygthy gfarenge do derageemparying drewing. f Brionderthe descriptiory ibshould be
silicon wafer. FIG 2 is a flowchart illustrating a

unadritood fhat thestemisetedin thge spebifightidl atdths appéndied ehaims should not be
waf er according to the present invention. FIG 3(a) is

cénstrubd B airegEda RN géﬂdrﬁlsirfdaﬁicﬂgnﬁy&ﬂéz{rﬂﬁg% ®fit anterpreted based on the
conventional grinding wheel and FIG 3(b is a 3D
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acco dlng to resent “i nventi on.
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convent
oto raph |IIustrat|ng the surface of the grinding
o, ccording to the present invention. FIG 5 is a

photo?raph illustrating a surface of a silicon wafer
aft eFlG lsis pd}qw eltagthillngjrating a conventional method for manufacturing a silicon

wafer.

FIG. 2 is a flow chart illustrating a method for manufacturing a high flatness silicon
wafer according to the present invention.

FIG 3(a) is a 3-D photograph illustrating a surface of a conventional grinding
wheel and FIG. 3(b) is a 3-D photograph illustrating a surface of a grinding wheel
according to the present invention.

FIG 4(a) is a 2-D photograph illustrating the surface of the conventional grinding
wheel and FIG. 4(b) is a 2-D photograph illustrating the surface of the grinding wheel
according to the present invention.

FIG. 5 is a photograph illustrating a surface of a silicon wafer after a slight-etching
process according to change in concentration of NaOH used as a slight-etching solution in
the slight-etching process according to the present invention.

FIG. 6 is a graph illustrating change in removal and gloss according to change in



process according to change in concentration of NaCH
used as a slight-etching solution in the
slight-etching process according to the present
invention. FIG 6 is a graph illustrating change in
renmoval and gl oss according to change in 6
concentration of NaOH used asgt he slight-etching
solution in the slight-etching process according to
the present invention. FIG 7 is a photograph
illustrating surface roughness and texture according
to tenperature of the present invention. FIG 8 is a
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manufacturing a high purity slight-etching solution
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ustrating a diffusion plate used in the
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damage of a wafer surface after the slight- etching

tempsERu qfdhepresenbinyertiqisi on plate according to the

present invention. DESCRIPTION OF THE PREFERRED

EVBODIGWENE dHenoss-seativeal vigw dlustratng embpphiratesn far modnufinturing a high
present invention will be described in detail wth
pusfysiightcecliifg télatiae sseoRkmy foithe pressut fig&ntibl.G 2 is a

flow chart illustrating a nethod for manufacturing a
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( 5215 T hisioskipo s B8 et SBgi ra Rarhavidingets the slight-
the wafer (S22), a lapping process for |apping the
CteRIDE PEPLERT W%&MF@SWSZB‘P,ac%ﬂﬁdlégé%th?g)f?ﬁebblég@lmér
etching the
DESCRIPTION OF THE PREFERRED EMBODIMENT

Hereinafter, preferred embodiments of the present invention will be described in
detail with reference to the accompanying drawings.

FIG 2 is a flow chart illustrating a method for manufacturing a high flatness silicon
wafer according to the present invention.

The method for manufacturing a high flatness silicon wafer according to the present
invention comprises a slicing process for slicing a silicon single crystal ingot to produce a
wafer (S21), a chamfering process for chamfering an edge of the wafer (S22), a lapping
process for lapping the edge-chamfered wafer (S23), an etching process for etching the
lapped wafer (S24), a grinding process for grinding one or two surfaces of the etched wafer

(825), a slight-etching process using an alkali aqueous solution for removing a surface

degraded layer generated on the ground wafer (S26), a polishing process for polishing one



| apped wafer (S24), a grinding process for grinding
one or two surfaces of the etched wafer (S25), a
slight-etching process using an al kali aqueous
solution for renoving a surface degraded |ayer
generated on the ground wafer (S26), a polishing
process for polishing one 7 @r tw surfaces of the
slight-etched wafer (S27) and a cl eani ng process for

cl eaning the polished wafer (S28). The steps (S21) to
(S24), (S27) and (S28) are simlar to those of the
conventional nethod for manufacturing a silicon
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techni que, therefore their descriptionis omtted.
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techniqace,dberefor¢ Heirates¢rgdionas emitteds The p@s@olinwihsed isnhdmcterized that
froma mxture of a ceram c bond and fine di anond
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rotatjon speed of 1 to 250 r FIG 3(a) is a 3-D
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grinding wheel and FIG 3(b) is a 3-D photograph )
uping gpol i hesh made fope migture ok ceramigbeidernd l%f‘c‘glémén‘h garticles. At
to the present invention. FIG 4(a) is a 2-D photograph
this tioef pedferablytthe dsamdndcparidles tded ioanaleng tlenpdlyghdehdiavga granule
wheel and FIG 4(b) is a 2-D photograph illustrating
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present 1 nvention.

speed of 900 to 1500 rpm and movement speed of 0.1 to 0.3 m/s. And, preferably the

wafer being ground has rotation speed of 150 to 250 rpm.

FIG 3(a) is a 3-D photograph illustrating a surface of a conventional grinding
wheel and FIG 3(b) is a 3-D photograph illustrating a surface of a grinding wheel
according to the present invention. FIG. 4(a) is a 2-D photograph illustrating the surface of
the conventional grinding wheel and FIG. 4(b) is a 2-D photograph illustrating the surface
of the grinding wheel according to the present invention.

By comparison of FIG. 3(a) with FIG 3(b) and FIG. 4(a) with FIG. 4(b), it is found
that the conventional grinding wheel has an irregular surface, whereas the grinding wheel
prepared according to the present invention does not have an irregular surface. Therefore, it

is judged that the grinding wheel prepared according to the present invention has good



By conparison of FIG 3(a) with FIG 3(b) and FI G 4(a)
wth FIG 4(b), it is found that the conventiona
gri ndi ng wheel has an irregular surface, whereas the
grindi ng wheel prepared according to the present
i nvention does not have an irregular surface.
Therefore, it is judged that gthe grinding whee
prepared according to the present invention has good 8
surface roughness. The slight-etching process (S26)
follows the grinding process (S25). Preferably, the
al kal i aqueous solution used as a slight-etching
S§g@%qbggmkg.the slight-etching process (S26) is any
one material selected fromthe group consisting of
NaCOH - i LR, r abl.: t
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G0 E5heut SPRbon B S HEhp e Raltion n (ne shevelfing Brocess (526)
.above-nmentioned mnmninmum it is not preferable because
IS ereematstighsebected Somethe GEqip qonsistieg e NaOthand K. At this time,
concentration is nore than the above-nmenti oned

predsriabhyiYaQH selsctadbs theellalizigheoussotior in thestightretchinapmcess (S26)
according to high concentration, but an etching effect

hbdlcdricongitioh@f48 € 9%t is insignificant. And, a
freezing point increases according to high
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and use of products diffticu Furt an et

ate is.|owered cording to high.concentration,
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the slight-etching solution jncreases, texture sige
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| ess of 20 ppb or

according to high concentration, thereby reducing productivity. As the concentration of the
slight-etching solution increases, texture size is reduced, and removal and gloss are
reduced. However, in the case that the concentration of the slight-etching solution is more
than a predetermined level, the above-mentioned problems may occur.

Meanwhile, preferably NaOH selected as the alkali aqueous solution in the slight-
etching process has 0.2 ppb (parts per billion) or less of Ni, 1 ppb or less of Cu, 20 ppb or
less of Fe, 20 ppb or less of Al and chloride with purity of 300 ppm or less. The exemplary

purity can minimize the likelihood that gate design rule and electrical characteristic may

change due to bulk and surface contamination of the wafer. Preferably, the slight-etching

process (S26) is performed at temperature of 55 to 75 C. Preferably, the slight-etching

process (S26) is performed to remove 3 to 4 um in thickness of an upper surface of the



| ess of Fe, 20 ppb or less of Al and chloride with
purity of 300 ppmor |ess. The exenplary purity can
mnimze the likelihood that gate design rule and

el ectrical characteristic may change due to bul k and
surface contam nation of the wafer. Preferably, the
slight-etching process (S26) g s performed at
tenperature of 55 to 75 *C. Preferably, t he
slight-etching process (S26) is perfornmed to renove 3
to 4 gmin thickness of an upper surface of the 9

waf er. The slight-etching process (S26) is perforned
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tax@tdeRze andl @gbod Surfacé réuplingencent rati on of NaOH
increases, it spends nmuch time in etching the wafer

wi th FiGes (LAt pRdniarRYe! chilgedd BMohndl 48 dcfording to change in
concentration of NaOH used as the slight-etching solution in the slight-etching process
according to the present invention. Referring to FIG. 6, as the concentration of NaOH
increases, removal and gloss reduce. That is, if the concentration of NaOH increases, it
spends much time in etching the wafer with the required removal of 20 /m and gloss is
lowered to reduce the quality of products.

Preferably, the slight-etching process is performed at temperature of 55 to 75C. In
the case that the slight-etching temperature is less than the above-mentioned minimum, it is
not preferable because a slight-etching reaction is poor, and consequently it requires much
time to perform the slight-etching process. In the case that the slight-etching temperature is

more than the above-mentioned maximum, it is not preferable because high temperature



| onered to reduce the quality of products. Preferably,
the slight-etching process is perforned at tenperature
of 55 to 75 C. In the case that the slight-etching
tenperature is |l ess than the above-nenti oned m ni num
it is not preferable because a slight-etching
reaction is poor, and consequgﬁtly it requires nuch
time to performthe slight-etching process. In the
case that the slight-etching tenperature is nore than
t he above-nentioned maxinmum it is not preferable
because high tenperature 10 and reaction heat cause

aflP PG G0 Abht CANSATMAel M dtRMHARSTER e(ﬁ'?%}ﬁerﬁ, UL GBURE of metal

nmet al contam nation increases due to

7 .18 raph illustrating
Céﬁgﬁg%ggggﬁgﬁ%%&%méggwiégﬁﬁégg%%cording to
[ i on. h in FIG
7 TRRIR Y oSG SRl S e e o v
tenperature is lower, the surface of the wafer »
temqer e iibeg presens invienden. roudienass Fignd whenaemosaltqonditions are 10
Preferably, the slight-etching process is perforned to

(an.eavutie téinpeatdrediBlower, thei suikfaes 6f Bie vedtet@ebitsShbtfeR6@fRE roughness
the wafer. I n the case that the thickness of the wafer

aﬁ%ﬂg&qug¥ the slight-etching process is |less than the
above-nentioned mninum it is not preferable because

wheel debris in a previous DSG process (devel oped by )
Di anBrderaldyyithes sHekiratshing qupcess e . perfosmed toc sxmwet dj o 4 i in
renoved, thereby causing faults. In the case that the

tHi¢kineksnef an appéhaurfioé of theafad byhd be shatOlh -tBickhéss Bf the wafer
process is nore than the above-nentioned maxi num it

renfovR@ by Rh&§IEhalRl Birldesratis i 186 Rl Ble dbdvé-RHehHEMGEHidMum, it is not
flatneSs degradation. Preferably, NaOH sel ected as

ORI R SRS By, e ke Dismons
Sé‘mpcgltl)dl%rtorl (?rsc’)%lp,olfnc.?ils n(?t()co%?etag' rl:r%g\sf’ed? fthereby causing faults. In the case
that the thickness of the wafer removed by the slight-etching process is more than the
above-mentioned maximum, it is not preferable because the wafer is influenced by flatness
degradation.

Preferably, NaOH selected as the alkali aqueous solution in the slight-etching
process has 0.2 ppb (parts per billion) or less of Ni, 1 ppb or less of Cu, 20 ppb or less of
Fe, 20 ppb or less of Al and chloride with purity of 300 ppm or less.

A general alkali etching process is an anisotropic etching process, and is performed
under high temperature. The wafer is exposed to metal contamination due to various heavy
metals contained in KOH or NaOH. To solve the metal contamination problem, it is
required to use an etching solution with even higher purity than a conventional etching

solution. It is known that a high purity NaOH may be manufactured by electrolysis or

electrochemical method. The electrolysis is useful in controlling the content of impurities



Fe, 20 ppb or less of Al and chloride with purity of
300 ppmor less. A general alkali etching process is
an ani sotropic etching process, and is perforned
under high tenperature. The wafer is exposed to netal
contam nation due to various heavy netals contained
in KOH or NaOH To solve the pptal contam nation
problem it is required to use an etching sol ution
with even higher purity than a conventional etching
solution. It is known that a high purity NaOH may be
manuf actured by el ectrolysis or electrochem ca

t(mﬁ)PB’QI)r dRepsl RGLIS H@hsco'sé tR&ERIre, | J‘nfeﬂmdrfelrldm%fécl?@nng a high

content of inpurities 11 to 1 ppb or |ess,

C T
phﬁ%t ﬁ% Edl&hon Sﬁiﬁ%ﬁ]ﬂ ac'ﬁ%t%{i %Er% n %Isggg%etsl d ng an
activat ed car [ ges ppa tus
man qudl:‘EHPrafaﬁ‘& r maﬁhttaﬁ‘EfPPW tY élf%}ﬁ er@ ?"u‘tt}%‘rfs 8§S°"‘bed mn
described in detail with reference to FIG 8. FIGS8
detgil yvigh wéerencede FEARB- view i |l ustrating the apparat us
for manufacturing a high purity slight-etching
sol uthlGn8 &cx omods-segtibnal tviev dhssetmg the\apparas foRahrufactngng a high
to FIG 8, the apparatus for nanufacturing a high

pRHfY §lihseicBitle- RltidnN@csdingt toOhe GasEBIt iBOEntRANI REfeRtimPto FIG 8, the
pi pe body 60 having a hollow inner portion, a |ower

aBﬁ’s[rSt'uQ ?or"mé.tﬁf?acf'f’tlﬁrlv% :grr}?bﬁgsr Q%hﬁ Qﬂch&?%ﬂlutlgﬁfcgﬁﬁnses a refining pipe

ref Inerrent IS . ohi heCtI;)_n (IE:
o851 B0 Ty 2o RGO o o R e A B soluion

rectjon of  a ow 68 | ower _acti vat rbon
F Org &Y f’@?“’&br& ﬂ%‘f’%‘g infp ((ip %‘ﬁé‘a et Opar Rrrow g‘% qnidean upper portion
refining pipe body 60 and packed with fibroid o
whighes S'aeﬂg -efqhing splpfin afierir qab i flowied awfdram (inghp direction of an
activated carbon filter 64 contacted with the upper
apowt 68)n aofowehectiedtedicardpopi fideer bd yontédedavdthp ek lesvenipoktion of the
fibroid materials in its hollow inner portion. The

réfiNiey pip6 boll P60 And packleawifl fibreld Mdtetisls SR &S B6lleWaynet Heiion, and an
the upper activated carbon filter 64. The al kal i

upp& Hchbated carbon filter 64 contacted with the upper portion of the refining pipe body

60 and packed with fibroid materials in its hollow inner portion. The lower activated
carbon filter 62 is spaced away from the upper activated carbon filter 64. The alkali etching
solution, NaOH before refinement is flowed into the lower portion of the refining pipe
body and goes through the lower activated carbon filter 62 and the upper activated carbon
filter 64 packed with fibroid materials in the refining pipe body 60. Various kinds of heavy
metals contained in NaOH are removed through filtering, and thus considerable amount of
metal impurities are removed to obtain a high purity etching solution. As compared with
the conventional electrolysis or electrochemical method, the present invention does not
require a complicated equipment or high costs. Therefore, the present invention can

manufacture a NaOH etching solution with a desired purity in a simple manner.



solution, NaCH before refinenment is flowed into the

| ower portion of the refining pipe body and goes
through the | ower activated carbon filter 62 and the
upper activated carbon filter 64 packed with fibroid
materials in the refining pipe body 60. Various kinds
of heavy netals contained in CH are renoved through
filtering, and thus considerable anount of netal
impurities are renoved to obtain a high purity etching
solution. As conpared with the conventiona

el ectrolysis or electrochem cal nethod, the present

| NVeNida@WhilOShe @H%ht—ét@rﬁh!% boRsCHIEREtS AL RA0AABA RIFRIE si¥ht-etching
hi gh costs. TherefTore, e present 1nvention can

- H et chi | Ut J ired ..
scgﬁ‘fr?ﬁ Sﬁsgﬁ ?y?&l %%ﬁ'gm n’é%géeu?“g ﬁ?gl &Mggﬂ\s/\)geﬁée}?t%g ﬁ])gt%vere% adjacent wafers
| i ght-etching . process prevents deterioration, of the
WBER 2R HP ISR (2 ML SURP Y T S sHF e slifien and, and
field which is generated bet ween adj acent wafers when
peeyeatatilatngss degnadatibaveruser bivdemperatusg énrlinatiarh Generally, an agitation
slight-etching solution and, and prevents fl atness

heighy etthé warerdapsedsatly 100np80atut; But ifi¢hdré &t nddprocedural limitation, as
Generally, an agitation height of the wafer is

a [a?ifoﬁ rQ?A el:&igr%el{, gl%eBQD%\}gg}%eerégle(i E{otbli]cgﬁseaxjessoﬂ%d moreeerffectively. The

Focedur a i on, I'on 1 s ‘nade larg

t he above-penti.oned proble ar e | ved .mare. .

AREIRFTIPEP ASAHIE SRRrEmA T repicad By Baeh SEPulAng Sipwhigthod. The
be replaced by a high circulating flow nmethod. The
highgeirqilgting) Bew mgethpdvininimizes inflyange 24 sthe (Teaien crressure field by a
the reaction pressure field by a heating reaction
hémtingeeactivh betmatr theamafet drel the oprmpowthd to aalikyekigh Hlagtess of the wafer.
flatness of the wafer. At this tinme, preferably a

A tHistina] preferabip b Birculstifarh@unt & 307 70l PPNNE) the sli%ht-etchin process,
slight-etching process, a diffusion plate my be use

a iffusfonSatt 2yl RBA RR'a sultWe 18@in @S w, "B tRat Wik AhiTorm etching may

etching may "be achieved. At this tinme, the diffusion
1

oS M RSB Rt R oD o e iz

di ffusion plate used in the slight-etching
of3to 7 mm.

FIG 9 is a photograph illustrating the diffusion plate used in the slight-etching
process according to the present invention. A diffusion plate without a wafer is illustrated
at the left side in FIG 9, and a diffusion plate with a wafer is illustrated at the right side in
FIG. 9. |

The diffusion plate is used to minimize the temperature inclination of flow in the
slight-etching process and form a laminar flow by a desired flow movement.

FIG 10 is a photograph illustrating pit damage of a wafer surface after the slight-
etching process using the diffusion plate according to the present invention.

Referring to FIG 10, it was observed that a wafer surface of 10 ym width and 10

pm length has pit damage of a scan size of 3,616 nm width and 48.75 nm depth as shown



process according to the present invention. A
diffusion plate wiwthout a wafer is illustrated at the
left side in FIG9, and a diffusion plate with a wafer
is illustrated at the right side in FIG 9. The
diffusion plate is used to mnimze the tenperature
inclination of flowin the s|{ght-etching process and
forma lamnar flow by a desired fl ow novenent. FIG 10
is a photograph illustrating pit damage of a wafer
surface after the slight- etching process using the

di ffusion plate according to the present invention.

irefige $¥Me.t@isFﬂo@t1& that h?t d‘ﬁﬁﬁﬁ@@%é V@a‘#ertshﬁ%c@w@@fn%bented about 50%
surface of 10 gmw dth and 10 gmlength has pit
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damage is smaller, flatness of the wafer is better,
palishiegprocesie present invention advant ageously reduces

a polishing amount in the polishing process. It
shoulldshveldibelendsrsioat] thaathet detaikbdtdrbdrepdiod emdrspptifiomxamplles, while
specific exanples, while indicating preferred

i RITERGks PRefefre® embb@in dAKESH the inveAtién,dir¥ §ivedYoyWaiy OF illustration only,
illustration only, since various changes and

sTREIVAHGRAL éfﬁHgTsVﬂr{gi%Qdiﬁhﬁi&Q'Wilﬂin AN pIGOREK %OP% gg tllleninvention will

I nvention w ecome apparent to those s

the art fr his tail.ed scription. . APPLI CABI LI TY
SR s L T e G R

effectively a surface degraded | ayer generated in a
grinding process that is performed between an etching
process and a polishingB rocess to neet the denmands

for mnin zati onASPLICABM-IdoNEQJiHE INRYISIRY: or red on a

silicon wafer and fine layout of the silicon wafer,
achi &he phisgtit ihVattioesan vémdvendffectivaly pceliifsde degraded idyer generated in

a grinding process that is performed between an etching process and a polishing process to
meet the demands for minimization of a semiconductor device formed on a silicon wafer
and fine layout of the silicon wafer, achieve high flatness with minimum polishing in the
polishing process, and prevent metal contamination occurring in a wafer fabrication
process. And, the present invention can manufacture a high purity slight-etching solution

simply and economically, that is used in manufacturing the high flatness silicon wafer.



pol i shing process, and prevent netal contam nation
occurring in a wafer fabrication process. And, the
present invention can nanufacture a high purity
slight-etching solution sinply and econom cally, that
Is used in manufacturing the high flatness silicon
wafer. 14 What is claimed isigq1l. A nethod for
manufacturing a high flatness silicon wafer,
conprising: (S21) slicing a silicon single crystal
ingot to produce a wafer; (S22) chanfering an edge of
the wafer sliced fromthe ingot; (S23) |apping the
vade e ahaEfigs-ed wafer; (S24) etching the | apped wafer;
(S25) grinding the etched wafer; (S26) slight-etching
the ground wafer using an al kali aqueous solution to
renove a surface degraded | ayer generated on the

ground wafer; (S oli.shing one ar two.surfaces of . .
She T oht Aunetid Kibaneschint £ Rg euesiiiong ve: comprising:
pol i shed wafer. 2. The nethod for manufacturing a high

f | at (Ed3 ski¢ing & swicompiaglegeyséal daged ta produged wafer, wher ei n

the grinding step (S25) is perforned on one or two

sur f €823 chdmfeheg et edgof thatvefer as¢addranm el inpdteel nade
froma mxture of a ceram c bond and fine di anond

par t {3439 sappihg thoedgeeitaatedc@ivaf@nuf act uring a hi gh
flatness silicon wafer according to claim2, wherein,

in t(@@@{cﬂg{gqﬁe&bﬁ& W2fp) Using the polywheel, the

di anond " particles
(825) grinding the etched wafer;

(S26) slight-etching the ground wafer using an alkali aqueous solution to remove a

surface degraded layer generated on the ground wafer;
(S27) polishing one or two surfaces of the slight-etched wafer; and

(828) cleaning the polished wafer.

2. The method for manufacturing a high flatness silicon wafer according to
claim 1,

wherein the grinding step (S25) is performed on one or two surfaces of the etched
wafer using a polywheel made from a mixture of a ceramic bond and fine diamond

particles.

3. The method for manufacturing a high flatness silicon wafer according to

claim 2,
wherein, in the grinding step (S25) using the polywheel, the diamond particles

have a granule size of 0.2 to 1.0 zm.



have a granule size of 0.2 to 1.0 ~cm 15 4. The

nmet hod for manufacturing a high flatness silicon wafer
according to claim2, wherein, in the grinding step

(S25) using the pol ywheel, the pol ywheel has rotation

speed of 900 to 1500 rpm and novenent speed of 0.1 to

0.3 gWs, and the wafer beingﬁground has rotation

speed of 150 to 250 rpm 5. e method for

manuf acturing a high flatness silicon wafer according

to claim2, wherein, in the slight-etching step

(S26), the al kali aqueous solution is any one

mat eri al selected fromthe group consisting of NaCH

and KOH. 6. The nethod for manufacturing a high

fl at pess Sid.i I ' aim5. wher.ein .

n the ol ; ot T kE mAGERRERh hih frfelfieo W Rooraing to
@lkgli aqueous solution has concentration of 48 to
C88Y> 7. The nmethod for manufacturing a high flatness

silicon wafer according to claimb5, wherein, in the

sl i ghtheseighimghe wainding2eyp (83 DHusise dtha spalyisheglk thej polywheel has
aqueous solution has 0.2 ppb (parts per billion) or
rdtatim speedNof 900 RPLS00r rpiress] Mbvésent 2Peddpdf @I td ©3S 1Mk, &Rl the wafer
20 ppb or less of Al and chloride with purity of 300

bﬂ?g]ﬁfyfulngﬁﬁssrot&%n s?eedTm 5?%6 hoglfgr manufacturing a

ness silfcon wafer according to claim 2,

5. The method for manufacturing a high flatness silicon wafer according to
claim 2,
wherein, in the slight-etching step (S26), the alkali aqueous solution is any one

material selected from the group consisting of NaOH and KOH.

6. The method for manufacturing a high flatness silicon wafer according to
claim 5,
wherein, in the slight-etching step (S26), NaOH used as the alkali aqueous solution

has concentration of 48 to 55%.

7. The method for manufacturing a high flatness silicon wafer according to
claim 5,

wherein, in the slight-etching step (S26), NaOH used as the alkali aqueous solution
has 0.2 ppb (parts per billion) or less of Ni, 1 ppb or less of Cu, 20 ppb or less of Fe, 20

ppb or less of Al and chloride with purity of 300 ppm or less.



wherein the slight-etching step (S26) is perfornmed at
55 to 75 *C. 9. The nethod for manufacturing a high
flatness silicon wafer according to claim2, wherein
the slight-etching step (S26) is perforned to renove 3
to 4 gmin thickness of an upper surface of the
wafer. 10. The method for manpfacturing a high
flatness silicon wafer according to claim2, wherein
the slight-etching step (S26) is perforned while
agitating the wafer dipped in the alkali aqueous
solution. 11. The nethod for manufacturing a high

flat gess SitHeCABMYRKE mARTR MY a hikh Fhtabdd sAicoWVRITEl Sbcording to
the slight-etching step (S26) is perforned using a

cMir%rhrCi rculating flow 12. The nmethod for

manufacturing a high flatness silicon wafer according

to claim2, wherein the slight-etching step ($S26) is
per f OYheEaN thei shghtaetahing sisp 632 Qligpesformed at 55 t0 75 €.

9. The method for manufacturing a high flatness silicon wafer according to
claim 2,

wherein the slight-etching step (S26) is performed to remove 3 to 4 ym in thickness of an

upper surface of the wafer.

10. The method for manufacturing a high flatness silicon wafer according to
claim 2,
wherein the slight-etching step (S26) is performed while agitating the wafer dipped

in the alkali aqueous solution.

11. The method for manufacturing a high flatness silicon wafer according to
claim 2,

wherein the slight-etching step (S26) is performed using a high circulating flow.

12. The method for manufacturing a high flatness silicon wafer according to
claim 2,

wherein the slight-etching step (S26) is performed using a diffusion plate.



