1 METHOD FOR MANUFACTURING HIGH FLATNESS SILICON
WAFER BACKGROUND OF THE INVENTION Field of the Invention The
present invention relates to a method for manufacturing a high flatness
silicon wafer, and in particular, to a method for manufacturing a high
flatness silicon wafer, which additionally performs a slight-etching process
using an alkali agueous solution before a polishing process to effectively
remove a surface degraded layer generated during a grinding process in
a series of wafer fabrication process including slicing, chamfering,
lapping, etching, grinding and polishing processes, and to a method for
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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 siliEEH RSB NR SeFidetFith IdYdrEMe to FIG 1. FIG 1
_is a flow chart illustrating the conventional method for manufacturing a
Fig 1t9Bferring to FIG. 1, the method for manufacturing a silicon

wafer comprises a slicing process for slicing a silicon single ¢rystal ingot . .
(511 B RS R TN S8 S HIRFGT REY i HEIGE B HEGifage> slicon

RS e A oK O.2) SISO ROEERS G
additionally performs a slight-etching process using an alkali aqueous solution before a
polishing process to effectively remove a surface degraded layer generated during a
grinding process in a series of wafer 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



surfaces of the silicon wafer (S15), and a cleaning process (S16). The
silicon wafer is manufactured by sequentially performing these
processes. The above-mentioned processes may be partially modified or
repeated according to purpose. Alternatively, other processes such as
thermal treatment or grinding may be-added or replaced. In particular, the
etching process (S14) is intended to remove a surface degraded layer
generated in mechanical processing such as the slicing process (S11), the
chamfering process (S12) and the lapping process (S13). The etching
process (S14) is generally a wet etching process. Conventionally, an acid
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preferred that the silicon wafer has high'flatness before the polishing
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performed between the etching process (S 14) and the polishing process
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flatness of the silicon wafer. The polishing process (S] 5)
the demands for flatness improvement and waviness prevention. However, after the alkali

etching process is performed, the wafer surface may have pit damage of several um to

several tens (m. 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)



3 follows the grinding process. Thus, the grinding process helps the
polishing process (S 15) to achieve high flatness with minimum polishing.
However, a surface degraded layer may be generated on the silicon
wafer in the grinding process, and if the surface degraded layer is not
completely treated, it may result in degerioration of electrical characteristic
of the electrical device to be formed on the silicon wafer. Studies have
been continuously made in the related art to solve the metal
contamination problem by effectively removing the surface degraded layer
generated in the grinding process that is performed between the etching
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etched wafer;

The present invention is designed to solve the above-mentioned problems of the

prior art, and therefore it is an object of the present invention to provide a method for
manufacturing a high flatness silicon wafer, which effectively removes a surface degraded
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; (S22) 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;



4 (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 (S28)
cleaning the polished wafer. Preferably, the grinding process (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.
Preferably, in the grinding process (S25) using the polywheel, the
diamond patrticles used in making the polywheel have a. granule size of
0.2 to 1.0 um. Preferably, in the grinding process (S25) using the
(SHolyhghestchiieesblysrheed haserotsiigrisplad 6f900coIBOM toriraate a surface
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slight-etching process (S26).is performed at temperature of 55 to 75 'C. .
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etching solution, or performed using a high circulating flow or a diffusion
159@@{@;@11(1 movement speed of 0.1 to 0.3 m/s. And, preferably the watfer being ground

has rotation speed of 150 to 250 rpm.

Preferably, the alkali aqueous solution used as a slight-etching solution in the
slight-etching process (S26) is any one material selected from the group consisting of
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

(S26) is performed at temperature of 55 to 75 C. Preferably, the slight-etching process
(S26) is performed to remove 3 to 4 /m in thickness of an upper surface of the wafer. The

slight-etching process (826) is performed while agitating the wafer dipped in the slight-

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



BRIEF DESCRIPTION OF THE DRAWINGS Hereinafter, preferred
embodiments of the present invention will be described in detail with
reference to the accompanying drawings. Prior to the description, it should
be understood that the terms used in the specification and the appended
claims should not be construed as Ilnglted to general and dictionary
meanings, but interpreted based on the meanings and concepts
corresponding to technical aspects of the present invention on the basis
of the principle that the inventor is allowed to define terms appropriately
for the best explanation. FIG | is a flow chart illustrating 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 inventionBRIGI3RE $6 R BT PN SbgrEFhIR&WAINgSa surface of a
conventional grinding wheel and FIG. 3(b) is a 3-D photograph illustratin
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basis of the principle that the inventor is allowed to define terms appropriately for the best
explanation.

FIG. 1 is a flow chart illustrating 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



concentration of NaOH used as the 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
temperature of the present invention. FIG. 8 is a cross-sectional view
illustrating an apparatus for manufacturing a high purity slight-etching
solution according to the present invention. FIG. 9 is a photograph
illustrating a diffusion plate used in the slight-etching process according to
the present invention. FIG 10 is a photograph illustrating pit damage of a
wafer surface after the slight- etching process using the diffusion plate
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accompanying drawings. FIG. 2 is a flow chart illustrating a method for
marfifacturing PLhniperathdSesiness WaRSCaturiaY 8Nhd et pecording to
invention. The method for manufacturing a high flatness silicon wafer

tempEE RS tHYRESHTRISBNEN R ention comprises a slicing process for slicing

a silicon single crystal ingot to praoguce a wafer (S2 1), a chamfering . )
process fol chSTETRg a H’&@’&ﬂiﬁér%&fr’e?‘ls“fﬁfa&ﬁ R ELLE P hieh

lapping the edge-chamfered wafer (S23), an etching process for etching
P S A aF ARyt GG B PG on or two
surfaces of.the etched wafe 25), a slight-etchi rocess using an, . . ..
aIka%(l:%ué:(’ecl)s’usai1 é’ohﬁ? 5 (;%r }glrlr%%%ﬁ)l a'sur aééondé%grtadgs ?Zf/%r%éeeﬁelr%ite%whmg
proBB R HHVRLE S8R k-RRRlizhing process for polishing one 7

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.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Hereinafter, preferred embodiments of the presént 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
(S25), 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



or two surfaces of the slight-etched wafer (S27) and a cleaning process
for cleaning the polished wafer (S28). The steps (S21) to (S24), (S27)
and (S28) are similar to those of the conventional method for
manufacturing a silicon wafer, and may be performed by a well-known
technique, therefore their description is omitted. The present invention is
characterized that the grinding process (S25) is performed on one or two
surfaces of the wafer before the polishing process (S27) and the
slight-etching process (S26) is performed to effectively remove the
surface degraded layer generated on the wafer in the grinding process
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umﬁéez?ﬁgw\ﬁ%@“%&aﬁo% 9%hixture of a ceramic bond and fine diamond particles. At
this time, preferably the diamond particles used in making the polywheel have a granule

size of 0.2 to 1.0 um. Preferably, in the grinding process (S25), the polywheel has rotation
speed of 900 to 1500 rpm and movement speed of 0.1 to 0.3 um/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



8 surface roughness. The slight-etching process (S26) follows the
grinding process (S25). Preferably, the alkali aqueous solution used as a
slight-etching solution in the slight-etching process (S26) is any one
material selected from the group consisting of NaOH and KOH. At this
time, preferably NaOH selected as thg alkali aqueous solution in the
slight-etching process (S26) has concentration of 48 to 55%. In the case
that the concentration of NaOH is less than the above-mentioned
minimum, it is not preferable because surface roughness is reduced. In
the case that the concentration is more than the above-mentioned
surpagKipeghn$sss not preferable because costs increase according to high
concentration, but an etching effect in proportion to cost is insignificant.
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Preferably, the slight-etching

costs increase according to high concentration, but an etching effect in proportion to cost is
insignificant. And, a freezing point increases according to high concentration, and thus it
makes delivery, movement and use of products difficult. Further, an etching rate is lowered
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 (826) is performed to remove 3 to 4 m in thickness of an upper surface of the



process (S26) is performed to remove 3 to 4 ;tm in thickness of an upper
surface of the 9 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. FIGS. 5 and 6
show the relationship between concentration and removal and gloss in
the slight-etching process when NaOH used as the slight-etching solution
has concentration of 45% or less and concentration of 50% or more. FIG.
5 is a photograph illustrating the surface of the silicon wafer after the
slight- etching process according to change in concentration of NaOH
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poor surface roughness, which may be prone to a source of pit reject. When the
concentration of NaOH is each 50% and 55%, the surface of the wafer has relatively small
texture size and good surface roughness.

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



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 10 and reaction heat cause
damage and contamination to equipment, and a source of metal
contamination increases due to high %mperature. FIG. 7 is a photograph
illustrating surface roughness and texture according to temperature of the
present invention. As shown in FIG. 7, when removal conditions are 10
gm, as the temperature is lower, the surface of the wafer exhibits better
surface roughness and finer texture. Preferably, the slight-etching
ang rgeesenid gt rionseedapagmiodec8toningfidn thiekriessof anduppeprce of metal
surface of the wafer. In the case that the thickness of the wafer removed
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alkali aqueous solution in the slight-etching process has 0.2 ppb (parts
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or less of Al and chloride with purity of 300 ppm or less. A general alkali
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under high temperature. The wafer is exposed to metal contamination due
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removed by the slight-etching process is less than the above-mentioned minimum, it is not

preferable because wheel debris in a previous DSG process (developed by Diamond
Semiconductor Group, Inc.) is not completely removed, thereby 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



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 11 to Ippb or less, but
requires high costs. Therefore, a me d for manufacturing a high purity
etching solution using an activated carbon filter is suggested. An
apparatus for manufacturing a high purity slight-etching solution is
described in detail with reference to FIG. 8. FIG 8 is a cross-sectional
view illustrating the apparatus for manufacturing a high purity
to $nghtostdeingPsbirasHBceRingtto tHersiesent imedintb o rReferiagwe @ high
8, the apparatus for manufacturing a high purity slight-etching solution
PUTHy RiSHEMESSHEMRI MY 158 A5BUs BhRERARG R b1 8vesRtiet-portion, a lower
portion which a slight-etching solution before refinement is flowed into (in .
the AVRCRRRISAGH A I BEERG 2R b pBr Botish- st SEHGAR dicaigibed in
solution after refinement is flowed out from (in the direction of an arrow
det%’%)v,‘”é 6%%’?63%%%@ -Sarbon filter 62 contacted with the lower portion of

the refining pipe body 60 and d with fibroid materials in its hollow
nch BOROn: AR AT IR eV PSR BB o BT AR O 2 e
ion of the refining pj 60 ked with fibroid
P STt Ao Hie S ATTELIGA RAIEAR R g e
from th i filter 64. The alkali etching .
o YL R SRR L STRDHER SR i
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and the upper activated carbon  filter 64 packed with fibroid materials in

beftE FEHMGRING ROFY LMY BHOwS IdRdS:Bhhaamy a@@&a%f%@iﬁ?qﬂﬁa portion

NaOH are removed through filtering, and thus considerable amount of
which a slight-etching solution after refinement is flowed out from (in the direction of an

arrow 68), a lower activated carbon filter 62 contacted with the lower portion of the
refining pipe body 60 and packed with fibroid materials in its hollow inner portion, and an
upper activated 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.



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 simp&e manner. 12 Meanwhile, the
slight-etching process prevents deterioration of the slight-etching solution
caused by a reaction pressure field which is generated between adjacent
wafers when agitating up and down the wafer dipped in the slight-etching
solution and, and prevents flatness degradation caused by temperature
inclindtionyiGlenéraliyighirdditaiamobeiginofethe detdapistiorefe dislysigg-wching
300 mm, but if there is no procedural limitation, as agitation is made
solfigareaneedibyve iersHep rsesprsbitgiss which ok aenmiaies dfbravelgdiFerat wafers
above-mentioned agitating method may be replaced by a high circulating
WS Bt e T HEdn gV eI rdgI aifgTTI SRned tRo hm i sz els iR SARBIOR thrd, and
reaction pressure field by a heating reaction between the wafer and the
PrGRp LTS demiiditngFRRERh s SRR inopIiYHED PrékerapIpsitation
circulating amount is 50 to 70 LPM. In the slight-etching process, a =
height didhe pratersBr eferalyd A9 ta 30RaBe takifnhetow ne Pipgadwakdimitation, as
uniform etching may be achieved. At this time, the diffusion plate has
agifiERhésatia triacaatharmb arsdrerénaesl Zroblepfoareraphy dl @rogeig fectively. The
photograph illustrating the diffusion plate used in the slight-etching
aboyerEpayigeedAding iR tRethnd sent heventisad Avaigioriprsengifotimeethod. The
_wafer is illustrated at the left side in FIG. 9, and a diffusion plate with a
high it ey etk igiigFsSnngksne PhahfirfsarRpmiesfaasBedoby 2

minimize the temperature inclination of flow in the ,
heating reaction between the water and the compound to achieve high flatness of the wafer.

At this time, preferably a circulating amount is 50 to 70 LPM. In the slight-etching process,
a diffusion plate may be used for a suitable laminar flow, so that more uniform etching may

be achieved. At this time, the diffusion plate has thickness of 10 to 30 mm, and a hole size
of 3to 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 m width and 10

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



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 zm width and 10 ;gym length has pit damage of a scan size
of 3,616 nm width and 48.75 nm depth as shown 13 in a line profile. It is
found that pit damage of the wafer surface was prevented about -50% as
compared with the conventional method. As pit damage is smaller,
flatness of the wafer is better, and thus the present invention
in adivammdidoUshy feduddsat potishinge amibant afetrrir faolishingisreotskattbut 50%
should be understood that the detailed description and specific examples,
as ghiilpariesieilitep prateepig mahibetinde its it thenirsrerstionn! bore Eitnenstyyf thayvafer
_ ofillustration only, since various changes and modifications within the
is Leftar ARE SuspRcargrsThisRagAMAlYBRiesprEshp petetrstd Pabsinkaraupt in the
the art from this detailed description. APPLICABILITY TO THE
PORYPREPTISEF he present invention can remove effectively a surface
degraded layer generated in a grinding process that is performed

betwb el Sy iioeddaat tiealsRedidgsprmtissary’ seeitipgxamples, while
. Gg\?emandsedLor inimization of a semjconductor device formed on a silicon
indjG2HEIE RRAHRS T BRERS s WIARVO RO ATE A YR YSRGS (hjgration only,
. minimum polishing in the lishing process, and. prevent metal. . . )
LI e B G2 ARV IST TARHBA TR AR e e vt

invention ¢ nufacture a high purity slight-etching solution simply and
be?%%%?ﬁ%g%&%%%% S&%%ﬁih“%%r?ﬁ%%: %lrl%rt]lg% t(lf1ee? ﬁl%#:%g%ﬁgég%ilicon wafer.
[~CSLt.I

APPLICABILITY TO THE INDUSTRY
The present invention can remove effectively a surface degraded 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, 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.



14 What is claimed is: 1. A method for manufacturing a high flatness
silicon wafer, comprising: (S21) slicing a silicon single crystal ingot to
produce a wafer; (S22) chamfering an edge of the wafer sliced from the
ingot; (S23) lapping the edge-chamfered wafer; (S24) etching the lapped MCSLLP
wafer; (S25) grinding the etched wafel{; (S26) slight-etching the ground
wafer using an alkali aqueous solutior'to remove a_surface degraded
layer generated on the ground wafer; (S27) polishing one or two surfaces
of the slight-etched wafer; and (S28) cleaning the polished wafer. 2. The
method for manufacturing a high flatness silicon wafer according to claim
Wit whérienedhe 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 patrticles. 3. The method for manufacturing a high
flatness silicon wafer according to claim 2, wherein, in the grinding step
(S28) using thegbidvheslathéeidmendpEr flaesshalieca gialsuleosipavng:
0.2to 1.0 itm. MCSLLP 15
(S21) slicing a silicon single crystal ingot to produce a wafer;

(S22) 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;

(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

(S28) 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.



4. The method for manufacturing a high flatness silicon wafer according to
claim 2, wherein, in the grinding step (S25) using the polywheel, the
poly-wheel has rotation speed of 900 to 1500 rpm and movement speed
of 0.1 to 0.3 ;this, and the wafer being ground has rotation speed of 150
to 250 rpm. 5. The method for manufacturing a high flatness silicon wafer
according to claim 2, wherein, in the Hight-etching step (S26), the alkali
agueous 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
accarding toTotamethod/Hereinnirfditerslightiesthiinste pi{B26) witsOhtcording to
used as the alkali aqueous solution has 0.2 ppb (parts per billion) or less

claghj, | 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. MCSL.LP 16 8. The method for
manufaeteitinga Highefiathiegsssitic6PWaferiae cbdipg) tohetdinthe, pievndiee! has
the slight-etching step (S26) is performed at 55 to 75 "C.

rotation speed of 900 to 1500 rpm and movement speed of 0.1 to 0.3 um/s, and the wafer

MCSLLP

being ground has rotation speed of 150 to 250 rpm.

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.



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 ;gin in thickness of an upper surface of the wafer. 10. The method for MCSLLP
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. if. The Kethod 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 dight-etchileghsitpd S26)nisnperdarriedausigly Raditissidiicptateafer according to

claim 2,

wherein the slight-etching step (S26) is performed at 55to 75 C.

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 m 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.



