METHOD OF MANUFACTURING WAFER CARRIER
CROSS-REFERENCE TO RELATED APPLICATION This application
claims the benefit of Korean Patent Application No. 10-2007-0122655,
filed 29 November, 2007, the disclosure of which is hereby incorporated
herein by reference in its entirety. BACKGROUND OF THE INVENTION
Field of the invention The present invention relates to a method of
manufacturing a wafer carrier, and more particularly, to a method of
manufacturing a wafer carrier installed at a double-sided polishing

apparatus for polighinghotirsurfaces of ravatersinterwhicirthe wafer is
inserted in double-sided polishing the wafer. Description of the Prior Art

When polishing both surfaces of a wafer, a double-sided polishing
apparatus as shown in FIGS. 1 and 2 is used. Referring to FIGS. 1 and 2,
a conventionakpekstiAgERRaratus. HRThites &rupperplaty 1 and a
lower plate 3, which rotate in opposite directions. Polishing pads 2 and 4

are attached o achowar swiace.of thesppespiae:1 and andpper ratent
surface of 1 the lower plate 3 to polish upper and lower surfaces of a
hpayafer “WerredpectivelyZ IR adeitort B plufalitypof wafeleasreres 2007, the

disclosure of which 1s hereby incorporated herein by reference

in its entirety.

BACKGROUND OF THE INVENTION
Field of the invention
The present invention relates to a method of manufacturing
a wafer carrier, and more particularly, to a method of
manufacturing a wafer carrier installed at a double-sided
polishing apparatus for polishing both surfaces of a wafer,
inte which the wafer is inserted in double-sided pelishing the

wafer,

Description of the Prior Art

When polishing both surfaces of a wafer, a double-sided
polishing apparatus as shown in FIGS. 1 and 2 1s used.
Referring to FIGS. 1 and 2, a conventional polishing apparatus
9 inciudes an upper plate 1 and a lower plate 3, which rotate
in opposite directions. Polishing pads 2 and 4 are attached on

a lower surface of the upper plate 1 and an upper surface of



are supported and mounted between the upper plate 1 and the lower
plate 3 as shown in FIG. 2. Each of the wafer carriers 5, which has a disc
shape, includes a wafer retaining hole 6 in which the wafer w is inserted
and retained, and five slurry introduction holes 8 disposed around the
wafer retaining hole 6 and having different sizes from each other.
Meanwhile, in recent times, in order to increase abrasion resistance of
the wafer carrier 5, the wafer carrier 5 has been coated with diamond-like
carbon (DLC). However, as shown in FIG. 3, since the wafer carrier is

cheoated with BLC to an inner surfage of the wafersetaigingheles fermedwatear
therein, an edge of the wafer may contact the DLC coating layer during
v, dosbfeside® polishifg oftid Wafer. Fherafore! ihe ed§e vt ine WaFSEaRlp O

be damaged by the DLC coating layer to cause defects of the wafer.
arp’SLﬁ\ﬁng?eé)F %@%E W@Rﬁéo%e%’ %%%eé?tﬁ of the” B?Berseﬁt.L %%%n?}on%% the
1okovidea methed. ofymanufactusing, an improyed wafercarrigr sapablerof o v
providing good abrasion resistance to remarkably increase lifespan of the
5, candehahd preveiiting eveprence of defects toafredge bf & wafendlging 1in
double-sided polishing. of the wafer. An embodiment of the invention

WALTEVidES a FRethbd Bf 2SmamGfRbtfithg L Wafet Carher whith'is installed 4t =Y

inf&ggﬂg%ﬁon holes 8 dispcsed around the wafer retaining hole &
and having different sizes from =ach other.

Meanwhile, in recent times, in order to increase abrasion
resistance of thé wafer carrier %, the wafer carrier 5 has been
coated with diamond-like carbon (DLC).

Howevér, as shown in FIG. 3, since the wafer carrier is
coated with DLC to an inner surface of the wafer retaining hole
formed rtherein, an edge of the wafer may contact the DLC
coating layer during double-sided polishing of the wafer.
Therefore, the edge of the wafer may be damaged by the DLC

coating laver to cause defects of the wafer.

SUMMARY OF THE INVENTION
An aspect of the present invention is to provide a method
of manufacturing an improved wafer carrier capable of providing
good abrasion resistance to remarkably increase lifespan of the
carrier and preventing occurrence of defects to an edge of a
wafer during double-sided polishing of the wafer.

An embodiment of the invention provides a method of



sided polishing apparatus for polishing both surfaces of a wafer, the
method including: machining a carrier body constituting the wafer carrier
in a pre-set shape; forming a preliminary hole and a slurry introduction
hole in the carrier body of the wafer carrier; coating diamond-like carbon
(DLC) on the carrier body having the preliminary hole; and, after coating
the DLC, enlarging the preliminary hole to form a wafer retaining hole,
into which the wafer is inserted. In accordance with the present invention,
the method may further include, after forming the preliminary hole and

narlefore eoating:the=DLE, attaehing, mark oyemberstowatléast arte af alouble-
front surface and a rear surface of the carrier body such that the

sidnémbers ake spacedrapart tie shire distehtaifiom Acehtef PoiRtePthe™ 2
waé)relimich%bhollgéét!é IS tiELnneC a& east,four{ﬁgﬂr&rﬁqﬁ‘uggbeg mggggi@jiall%ody
edabou ofe. BRIE

(ﬁgpos acenter pointo the preliminary F

corRESGRIZTHON,OFEHEDRAWINGS The abgve apdotherghiectsporming =
features and advantages of the present invention will be more apparent

preidmitherfollowireg zletaikeddescription TaREH #Y £BRjUNRHBN WithHhe carrier
accompanyin%gdrawin s,.inwhich: FIG. 1js a scherﬂgﬂ% view.of a

boq%nﬁénﬁgﬁaw ﬁﬁ %g (%sg; coating diamonc- carporl (DLC) on

the carrier body having the preliminary hole; and, after
coating the DLC, enlarging the preliminary hole to form a wafer
retaining hole, into which the wafer is inserted.

In accordance with the present invention, the method may
further inciude, after forming the preliminary hole and before
coating the DLC, attaching mark members to at least one of a
front surface and a rear surface of the carrier body such that
the members are spaced apart the same distance from a center
point of the preliminary hole. At this time, at least four
mark members may be radially disposed about a center point of

the preliminary hole.

BRIEF DESCRIPTICN OF THE DRAWINGS
The above and other cbjects, features and advantages of
the present invention will be more apparent from the following
detailed description taken in conjunction with the accompanying
drawings, in which:
FIG. 1 is a schematic wview of a conventional wafer

carrier;

Lid



FIG. 2 is a plan view of the conventional wafer carrier shown in FIG. 1, in

which a plurality of wafer carriers are mounted on a lower plate; FIG. 3 is

a schematic cross-sectional view taken along line llI-1ll of FIG. 2; FIG. 4 is

a flowchart showing a method of manufacturing a wafer carrier in

accordance with an exemplary embodiment of the present invention; FIG.

5 is a plan view of a wafer carrier body, showing mark members shown in

FIG. 4; and FIG. 6 is a schematic cross-sectional view taken along line

VI-VI of FIG. 5, showing a wafer carrier having a DLC coating layer.

DETAILED>DESCRIBTEON QEEXEMRRLARYEMBODIMENTS fer carrier

Hereinafter, exemplary embodiments of the present invention will be
shagesciiBed With réfereice 161R€ accompanyingYdrawintRt BIG Saf&acrs are

o JII{J%QD{W%% SQOX\IIQ% a rrftté%o_l of manufacturing a wafer carrier in

Accordance with an é)xeampl'ary embodiment of the present invention, FIG.
5 is azplan view:0f a Wwaferearier bogys shewing saark mersberssshawnsinong

FIG. 4, and FIG. 6 is a schematic cross-sectional view taken along line
Ling-VILfFIG. & showing’a wafer carrier having a DLC coating layer.
RefeFr:r[iEg tg Filgsai 4fFPO§J’C g:%thggoqj}‘irggngfaﬁé rl'i% af manufacturing a
wafer carrier in accordance with an exemplary embodiment of the
present inventicn;
FIG. 5 is a plan view of a wafer carrier body, showing
mark members shown in FIC. 4; and
FIG. 6 is a schematic cross-sectional view taken aiong

line VI-VI of FIG. 5, showing a wafer carrier having a DLC

coating layer.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

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

FIG. 4 is a flowchart showing a2 method of manufacturing a
wafer carrier in accordance with an exemplary embodiment of the
present invention, FIG. 5 1s a plan view of a wafer carrier
body, showing mark members shown in FIG. 4, and FIG. 6 is a
schematic cross-sectional view taken along line VI-VI of FIG.
5, showing a wafer carrier having a DLC coating layer.

Referring to FIGS. 4 to &6, a method of manufacturing a



4 wafer carrier in accordance with an exemplary embodiment of the
present invention is for the purpose of manufacturing a wafer carrier
installed at the double-sided polishing apparatus described in Description
of the Prior art. The method of manufacturing a wafer carrier includes a
machining step 5110, a forming step 5120, a lapping step 5130, an
attachment step 5150, a coating step 5160, and a wafer retaining hole
forming step 5170, which are sequentially performed. In the machining
step 110, a carrier body 11 constituting a wafer carrier 10 is machined in
wa fepre-setshapenHere,dhe=cawieribodyil iscgeperally farimediokan of the
epoxy glass plate. In addition, epoxy glass is routed in a pre-set shape,
praeréxaniplelai@reuld shape HeffoRitRESGInfer By RO he Wafer Water

casrier. In the forming step 5120, a single preliminar e llla_and
carpﬁﬁ%?ity of g%?r?yﬁ%#oﬁj%tio%njl?]%Iesdsﬁgha%e%cl)crgr%gd ?ﬁgt%%sr%)%%gd céa%ﬁﬁgrr atus

deody-11 The prelipingsy hole Kida has apdipmeter-gmallerthan thatiafa of
wafer retaining hole 111, which will be described. For example, when the
manwefer tetainingehote fe11 hasta diamerel siB00m e the préimisty hote 0, 2

collf R e S o 2S00 ol 08 RO SRS
SlS@ankﬂggating step $160, and a wafer retaining hole forming
step 5170, which are sequentially performed.

In the machining step 110, a carrier body 11 constituting
a wafer carrier 10 is machined in & pre-set shape. Here, the
carrier body 11 is generally formed of an epoxy glass plate.
In addition, epoxy glass 1s routed in a pre-set shape, for
example, a circular shape, to form the carrier body 11 of the
wafer carrier.

in the forming step 38120, a single preliminary hele 1lla
and a plurality of slurry introduction holes 112 are formed in
the routed carrier body 11. The preliminary hole 1lla has a
diameter smaller than that of a wafer retaining hele 111, which
will be described. For example, when the wafer retaining hole
111 has & diameter of 300mm, the preliminary hele 1llla may have
a diameter of 2%0mm or less.

In the lapping step S130, the carrier body 11 is lapped
using a lapping agent. After the lapping step is completed,
the carrier body 11 is cleaned (8140).

In the attachment step S150, mark members 20 are attached



the carrier body 11 is cleaned (5140). In the attachment step 5150, mark
members 20 are attached 5 to the carrier body 11 having the preliminary
hole 111a. The mark members 20 may be formed of any material
attachable to the carrier body 11. In general, for the mark members 20, a
tape, which is inexpensive and readily available, may be used. The mark
members 20 are attached to at least one surface of front and rear
surfaces of the carrier body 11, and, in this embodiment in particular, four
mark members 20 are attached to the front surface of the carrier body 11.

to Genters:efthemargymembets;20 are spaged apartthe samedistange  The
from a center point of the preliminary hole llla. Therefore, the four mark
rannemers 20 are radiahediSposed abbutitve enterigdinedtgigiable to the

preliminary hole 111a. In adg)itio?, one ed%? of thg]gd es of eaglg markt
CanRdfbeP FAF from the Center §omt of te preliminary” HOTE i Ras ah atc ~2PS”

whshapeginiparficular; arc-shaped.edges of thefour markmemberss20; formrye

portions of oné circumference. At this time, when the mark members 20
magite settean appropeatecsizenthe eédges-ofithesharkmembeiz@) are front
connected to each other such that the connected circle becomes the

20Qafe fetaifing 16181 L £, whichwill B HeStribed i thelcoafifly step™  *h
etk 80 PLC 15, caated an the cawier body,l 1, [ which the mark membgey o
20 are attached, to form a

the front surface of the carrier body 11. Centers of the mark
menbers 20 are spaced apart the same distance from a center
point of the preliminary hole 1lla. Therefore, the four mark
members 20 are radially disposed about the center point of the
preliminary hole 1lla. In addition, one edge of the edges of
each mark member far from the center point of the preliminary
hole 1lla has an arc shape. In particular, arc-shaped edges of
the four mark members 20 form portions of one circumference.
At this time, when the mark members 20 are set to an
appropriate size, the edges of the mark members 20 are
connected to each other such that the connected circle beccmes
the wafer retaining hole 111, which will be described.

In the coating step 8160, DLC is coated on the carrier
body 11, to which the mark members 20 are attached, to form a
DLC coating layer 12. The DLC ceating layer 12 is formed on
the mark members 20 as well as the carrier body 11, The DLC
coating laver 12 is formed by a generally known deposition

method such as & sputtering method.



DLC coating layer 12. The DLC coating layer 12 is formed on the mark
members 20 as well as the carrier body 11. The DLC coating. layer 12 is
formed by a generally known deposition method such as a sputtering
method. 6 In the wafer retaining hole forming step S170, a wafer retaining
hole 111 is formed in the carrier body 11 on which the DLC coating layer
12 is formed. That is, the preliminary hole 11la is enlarged to form the
wafer retaining hole 111 having the same center point as the preliminary
hole 111a. At this time, the preliminary hole llla is enlarged until the mark

members 20 aye entirelyremoved. partigyanwhensthe, prelimipay wafer
hole llla is enlarged until the mark members 20 are removed to the

retgrtrshapedaddges] it is podsiblestd form the waHek tetainisgholeél11an which
having a desired djameter, As . des ribed_abovr‘g when the&relimin r

0t a6 Bidfbed 46" stowrt T FIGTS here Ko DEC COMTngTayaron==Y

no@ iARer, surfaceof thewaferretaining hole 111+ Afterthe. enlargement ofi 13
the preliminary hole llla, a cleaning step S180 is performed. As described
haabeye; idhesethe methiod opmianufacturihg aowafercamier dfthe 11la. At
embodiment is used, since the DLC coating layer 12 is nat formed on the

EhifndrEiifade'of B wHen FEtaiRmy hole “FL16F (e WAk Cather, it is'® ™27 %

meﬁ%é?gﬂeE@n”§§e entirely removed. In particular, when the
preliminary hole 11la is enlarged until the mark members 20 are
removed to the arc-shaped edges, it is possible to form the
wafer retaining hole 111 having a desired dilameter. As
described above, when the preliminary hole 1lla is enlarged, as
shown in FIG. 6, there is no DLC coating layer on an inner
surface of the wafer retalning hole 111. After the enlargement
of the preliminary hole 11la, a cleaning step S180 1is
performed.

As described above, when the method of manufacturing a
wafer carrier of the embodiment is used, since the DLC coating
layer 12 1s not formed onn the inner surface of the wafer
retaining hole 111 of the wafer carrier, it 1s possible, unlike
the conventional art, to prevent damage to an edge of the wafer
w during double-sided polishing of the wafer w. Therefore, it
is possible, unlike the conventional art, to improve abrasion
resistance of the wafer carrier 10 using the DLC coating layer
and prevent damage to the wafer during double-sided polishing

of the wafer w, thereby improving guality of the wafer. n



the conventional art, to prevent damage to an edge of the wafer w during
double-sided polishing of the wafer w. Therefore, it is possible, unlike the
conventional art, to improve abrasion resistance of the wafer carrier 10
using the DLC coating layer and prevent damage to the wafer during
double-sided polishing of the wafer w, thereby improving quality of the
wafer. In 7 addition, lifespan of the wafer carrier can be remarkably
increased. In particular, when arc-shaped edges of the four mark
members are connected to each other to form the wafer retaining hole, it

aadspossiblejtoreadily, form thenwaferresaining hole: by ealarging themarkably
preliminary hole to the edges of the mark members 20 without measuring
inaheadigvension of the enlargement. While an exemplary embodiment in

accordance with the present invention has beenddescrib d, tEe present 3

invention A6t Being fimitdd therétS tWilthe apparent t& %oge%ki%& fn T

nerdPe At that various medificationsinay he.made mithoutdeparting fraruthe: ng
technical sprit of the present invention. For example, while the

holembddiment has beehedeseribeddol inclimenattaching:thermagk aiembersiole
but not limited thereto, the preliminary hole may be enlarged just after

DY GRHRG HEBLE o FBRANEWAfSF retSiingtiole: With6dFSttachingthe ™ar*
meﬂgég%rﬁgnw¥%ﬁcut measuring the dimension of the enlargement.

While an exemplary embodiment 1in accordance with the
present invention has been described, the present invention not
being limited thereto, it will be apparent to those skilled in
the art that various modifications may be made without
departing from the technical sprit of the present invention.

For example, while the embodiment has been described to
include attaching the mark members, but not limited thereto,
the preliminary hole may be enlarged just after coating the DILC
to form the wafer retaining hole, without attaching the mark
members.

In addition, while the embodiment has been described such
that the edges of the mark members form portions of arcs, the
edges of the mark members need not be used to form the portions
of the arcs. That 1s, after forming the mark members in a
polygon such as a sguare, an imaginary straight line from an
apex of the mark member to a center of the preliminary hecle may
be set as a radius of the wafer retaining hole such that the

preliminary hole is enlarged.



In addition, while the embodiment has been described such that the

edges of the mark members form portions of arcs, the edges of the mark

members need not be used to form the portions of the arcs. That is, after

forming the mark members in a polygon such as a square, an imaginary

straight line from an apex of the mark member to a center of the

preliminary hole may be set as a radius of the wafer retaining hole such

that the preliminary hole is enlarged. 8 As can be seen from the

foregoing, since a wafer carrier is coated with DLC having good abrasion

resigtansgnit is p@ééiblef&femwabbﬁw@@a@e lifespas of the:wafercarrier

carrier. in addition, since the DLC coating layer is not formed on an inner
is sudacedf awafer BBRINGHGOIE ofheSwalbreanier, iFRSp6ssibien 1t i

prevent damage to.an dge of the wafer, due to _contact with the DLC
POSEting IE@ngﬂﬁﬁ&% le-Sided pe pohgﬁ”l%g g ot the ¥ V\;Eafer ?Nh%e fgoarrier.
1, INyention.has Q@%@@e%‘%&b%W'ﬂ&aﬁ‘éﬁ?{ﬁﬂceﬁ{f&%eﬁw|&[M+§“f@ﬁ@lmﬁn¢ﬁa an

thereof, it will be clear to those of ordinary skill in the art to which the
inrinventiont peraing thatwedkaus wodificationsahay bé made wfifr carr rier,

described embodiments without departing fromé!'le spirit d scope of | of the .
it |ﬁ§erﬁﬁ?é§*8eﬁﬁeé’ﬁ?ﬁ?§%p§§% & ciainfar ﬁ?el? quwaler?ts g cus to

contact with the DLC  coating layer during double-sided
polishing of the wafer.

While this invention has been described with reference to
exemplary embodiments thereof, it will be clear to those of
ordinary skill in the art to which the invention pertains that
variocus modifications may be made to the described embodiments
without departing from the spirit and scope of the invention as

defined in the appended claims and theilr eguivalents.



WHAT IS CLAIMED IS: 11. A method of manufacturing a wafer carrier,
which is installed at a double-sided polishing apparatus for polishing both
surfaces of a wafer, the method comprising: machining a carrier body
constituting the wafer carrier in a pre-set shape; forming a preliminary
hole and a slurry introduction hole in the carrier body of the wafer carrier;
coating diamond-like carbon (DLC) on the carrier body having the
preliminary hole; and, after coating the DLC, enlarging the preliminary
hole to forma wafer retaining hole, into which the wafer is inserted. 2.
wHahe methooaccaording to claim 1, further comprising, after forming the
preliminary hole and before coating the DLC, attaching mark members to
at least one of a front surface and a rear surface of the carrier body such

that the members are spaced rt the same distance f 4 genter paint .
of the p%i%ﬁ%@%o éf.s 3 %%Pr%])% hod of accor |%l:[o %éum%gv’vhﬁ%ﬁ%ﬂ e
indeast dourgpark membess argisadighy disposed abpsit acanterpointafi shing

the preliminary hole. |0

both surfaces of a wafer, the method comprising:

machining a carrier body constituting the wafer carrier in
a pre-set shape;

forming a preliminary hole and a slurry introduction hole
in the carrier body of the wafer carrier;

coating diamond-like carbon (DLC) on the carrier body
having the preliminary hole; and,

after coating the DLC, enlarging the preliminary hcle to

form a wafer retaining hole, into which the wafer is inserted.

2. The method according to claim 1, further comprising,
after forming the preliminary hole and before coating the DLC,
attaching mark members to at least one of a front surface and a
rear surface of the carrier body such that the members are
spaced apart the same distance from a center point of the

preliminary hole.

3, The method of according to claim 2, wherein at least
four mark members are radially disposed about a center point of

the preliminary hole.
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