POSI TION  BA HE INVENTION s This application clainms the
priority of nt Application No. 2002-83202 fil ed Decenber 24,
2002 in the Kored™ntell ectual Property Office, the disclosure of which is
incorporated herein inits entirety by reference. 1. Field of the Invention
1 o TheCHPSCALEMARKER AND METHOD OF CARIBRATINGMARKINGIPOSITHONbr ati ng
the marking position of a chip scale marker, and nore particularly, to an
apparatus and met hod of calibrating the mar ki ng position of a chip scale
mar kerlmmum mumﬂ“ﬂ" a chag kng N Q’)@f'ﬁl’lEQNVEN"ﬁ Rg a |aser beam 2.
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FIGS. 1 and 2, a wafer wis placed on a wafer holder 20 and a | aser system
30 is arranged under the wafer holder 20. A laser beamoscillated by a
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30 connected to an X-Y stage 50.
FIG. 3 is a view illustrating that a marking shape is distorted by the Galvano
scanner. The Galvano scanner 33 includes an x mirror 33a and a y mirror 33b.
The x mirror 33a controls movement of a laser beam in a direction x by an x drive
(not shown) rotating a shaft 33¢c at one end of the x mirror 33a. The y mirror 33b



20 Next, a degree of an error in the irradiation position of a?ﬁaSap\ﬁgém
I's recogni zed and a path along which the |aser beamis irradiated is
corrected. However, in the conventional nethod, since the |aser beam
passi ng through the holes 70a is observed through a glass portion 42 in
front of the canera 40, a |l aser beaminclined with respect to the holes
70a, as:ohtrdlsaabeeknbyt of aﬂase«abealirrmjtpm f?.@ml%héix rﬁl,rrdr$33aeﬁ raditemtiohy e gl ass
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beam at a prRGebds aivied illuatratind & cbneenlicrzo nfethod af Aleasuting eandikasg ured of
i nvar or dianond.  The nhol eﬁﬁpnparat us has a convex surface in a direction
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| ower layer a ng the i1rradi eam an n upper 1 ayer
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The scr e | ass ose surfaces
are roﬁﬁr}{](é% E‘cg&ﬁ? 5?3\(%?@836%%3%' ﬁm&tegrg Rf{’\ﬁ?m‘%s ?ﬁg 'S aser beamis
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provi de a single point 25 upward filteri ng the di spersed light. The
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seni - t r ansnikevenerf inl the wooventamab methed, lsinaesthe laser beam passing through
the holes 70a is observed through a glass portion 42 in front of the camera 40, a
laser beam inclined with respect to the holes 70a, as indicated by a dotted line of
25 FIG. 5, is refracted by the glass portion 42 of the camera 40. Thus, an accurate
position on the plate 70 where the laser beam is irradiated is difficult to recognize
and it takes some time for the camera 40 to move above the holes 70a to be
measured. Also, the plate 70 may be damaged by power of the laser beam.

30 SUMMARY OF THE INVENTION
To solve the above and/or other problems, the present invention provides an

apparatus and method of calibrating the marking position of chip scale marker by
radiating a laser beam onto a screen corresponding to a wafer by reducing power



so A chip scale marker including a |aser system a wafer hol der p@@}%%
a wafer to be processed, and a canera novi ng above the wafer hol der by

bei ng connected to an X-Y stage and nonitoring the wafer supported on the
waf er hol der, the chip scale marker conprising a unit detachably arranged
on a | aser beampath fromthe | aser system and reduci ng power density of a
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first hafit . T ' | i i ng.unit

i pr SHREE SRV 67 EORBE, S EPhretiodle af &8 HadS BRY bR R 5. - o
Accor difigwaferaipbbred aPreeéntef hblReofihe Wailér hdlden theBhipacaRs Mmarkedf
calibrating a mark position of a chip scale marker including a | aser

¢ 1 ng
syst emCOBPISMEra HBit detachaplysrrangpdomadaserieapepaindeendee lasgr s¥seM novi ng
above f - ped t.0 - LL@ring
he warn '8u8he PRYEE HelLP L E i BRER: SR CectBed R PrLCoiRE MR "2
| aser loé#ve wafen hbidenanklandisatimg ayoisidionamterésa lasdubeam fromehe hsesi ty of a
| aser beam) and a ?c een arranged on a center hole of the wafer hol der and
i Hdi catysigmuisgeesia where a |aser beamfromthe |aser systemis

rradi at ed, ThgaasBtden PR tBhSHY feBRoRGA i8la BiRRbRAFHBrALSARRIngEam UST Ng

the | aser systemto a target position ofn the screen, suring a“position
of t he pinhoie hawaga predeteiminba diameteiscr een; and cal i brating the |aser

syste | r Iy Le: d a target
sosi t1 e GEREHE A eE 1R AT e B 4R ki B Yo RERT G e

| aser lesenbeannap® prddetermihed eatehe screen is changed bl ack by the | aser
beamirradi ated by the | aser system whose E)ower density is reduced by the

| tser beam JHRAINGRAE FPPFrates iscinaguiaciuyred of invar prd -PTihg\PibholgHE

DRAW N%ﬁlfkﬁy?ﬁ%& & APYeR's(Rhcd FPh WirBRtiG A \ﬁﬂiﬁﬁﬂﬁé‘%%r gfe?ﬁﬁﬁ ir@ﬁtﬂseﬂ’i

i nventi W ecome nore apparent by describing 1 n detal referred
enbodi e pinholecappdratis; the diberedercef the pirntelaincaedses aloagiheywsenbedsinch: FI G
lis aH\éihewillustrating a constitution of a typical chip scale marker; 30
FIG 2 ‘a viewillustrating a constitution of the [aser systemof FIG 1;

FIG 3 is aTheatréén uompasedd Ié\h@ﬁlaﬁemwédrbigpfthémadiéte@iIaé@r_rﬁeﬁadnlém_dt he
Gal vano scanner; FIGS. 4A and 4B are views illustrating a pin cushion

d?%t or @NHPREA daugdiaRemitting dheslightdror the loyer;layerynwayd i i vgitical convent i onal
met hod Qbcfig@suring a marking error. FIG 6 is a viewillustrating a chip
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and an optical attenuator arranged above the lower layer to provide a single point

25 upward by filtering the dispersed light.

The screen is a semi-transmissive glass or paper.

The wafer holder further comprises a plurality of holes formed on a concentric
circle separated a predetermined distance from the center hole of the wafer holder
and a semi-transmissive film provided on the holes.

30 A chip scale marker including a laser system, a wafer holder supporting a
wafer to be processed, and a camera moving above the wafer holder by being
connected to an X-Y stage and monitoring the wafer supported on the wafer holder,
the chip scale marker comprising a unit detachably arranged on a laser beam path
from the laser system and reducing power density of a laser beam; a camera screen



FIG 10 is a viewillustrating an optical path of a |aser beam\/\hfqm‘qﬁﬂ{

irradiated onto a screen; 1o FIG 11 is a perspective viewillustfating thé
waf er holder of FIG 6; FIG 12 is a viewillustrating a center point of
the canera and a | aser beam point deviated therefrom FIG 13 is a
partially cut-away perspective viewillustrating a nodified exanple of the

scr een;arfdngetGh frbAt obthe cdnesvai Bhd sturit insiallimgcaridoresnaving thg kamerccording to
a second %‘ef eénr&ﬁj enbodi me_at gf t he gresent invention; and FIG 15 is a
per speSCI&RD rom A treat $idg CAthaeAMPE exanpl e of the paper screen. 20
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FIG 7 is a view showing a constitution of the |laser systemof FIG 6.

Ref er r irglgased to bs waingraround dhe st sHPRIb shaftpl aced on a wafer hol der and a
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magni f isefedryinaa tirectionxalongl the di%parhshaftyout to a pinhol e apparatus 200. O
the | aser beam:i ngut to h?a i nhol e aBFar atus 200, only a | aser beam
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holder, a unit detachably arranged on a laser beam path from the laser system and

15 reducing power density of a laser beam, and a screen arranged on a center hole of
the wafer holder and indicating a position where a laser beam from the laser system
is irradiated, the method comprising the steps of radiating a laser beam using the
laser system to a target position on the screen; measuring a position of the laser
beam irradiated to the screen; and calibrating the laser system by comparing the

20 measured position of the laser beam and a target position, wherein the screen is
made of paper, and the position of the laser beam is a position where the screen is
changed black by the laser beam irradiated by the laser system whose power
density is reduced by the laser beam power density reducing unit.

25 BRIEF DESCRIPTION OF THE DRAWINGS
The above and other features and advantages of the present invention will

become more apparent by describing in detail preferred embodiments thereof with
reference to the attached drawings in which:
FIG. 1 is a view illustrating a constitution of a typical chip scale marker;
30 FIG. 2 is a view illustrating a constitution of the laser system of FIG. 1;
FIG. 3 is a view illustrating that a marking shape is distorted by the Galvano
scanner;
FIGS. 4A and 4B are views illustrating a pin cushion distortion phenomenon;



density of a laser beamirradiated to a target point is reduced. ?Im\ ﬂ(f’
shows a constitution of the pinhole apparatus of FIG 6. FIG 9 is a s
sectional view illustrating a pinhole block of the pinhole apparatus of

FIG 8. A pinhole block 210 where the pinhole 210a having a predeterm ned
diameter is forned is disposed at the center of the pinhole apparatus 200.

A pi nhol e f FM@E5228 vieap Hiugtratihgha poadentional nesthod 8f aeasufing armaking nhol e
bl ock 210 is di sposed around the pinhole block 210. The pinhole lock 210 is
el asti @9y bi ased by springs 230a 1 o and 230b in vertical and hor| zont al

di rections igpat ,,?‘gw
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i nci derploirmdelvime(ﬂ)thﬂlieirern;zl Qa, and "r" denotes the radi us of the pinhole
210a. The pi oI .apparatus 200 wher e t aser ec contacts is
30 pr ef or abFy Ot {5 S BRHANY By e e shecive e u3RERG PrBoad SRR
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convex in a direction where the |aser beamis input so that the | aser beam
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FIG. 15 is a perspective view illustrating a modified example of the paper
screen.

20 DETAILED DESCRIPTION OF THE INVENTION
A chip scale marker according to a first preferred embodiment of the present

invention will now be described with reference to the accompanying drawings. In
the drawings, thicknesses of layers or areas shown in the drawings are exaggerated
for the convenience of explanation.
25 FIG. 6 is a view illustrating a chip scale marker according to a first preferred
embodiment of the present invention. FIG. 7 is a view showing a constitution of the
laser system of FIG. 6.
Referring to FIGS. 6 and 7, a screen 180 is placed on a wafer holder and a
laser system 130 is arranged under the wafer holder 120. A laser beam oscillated
30 by a laser oscillator 131 of the laser system 130 is magnified by a beam expander
132 and input to a pinhole apparatus 200. Of the laser beam input to the pinhole
apparatus 200, only a laser beam corresponding to a diameter of a pinhole 210a
passes through the pinhole 210a to be diffracted. The diffracted laser beam passes
through a Galvano scanner 133 and an f-0 lens 134 and is irradiated onto the screen



~w~~ | aser beam from proceedi ng back to the | aser oscillating appar (51\%}‘:: (
131. Also, the dianeter of the pinhole 210a preferably increases al'on f
path of the |aser beamto facilitate diffraction of the | aser beam passing

t hrough the pinhole 21 Oa and reduce power density of the | aser beam s The
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canera 140 is noved upward fromthe tgrget point where the |aser beamis to
be irradiated so that a beam point irradiated in the above-described nethod

is detected and the |aser beamis calibrated. In the above preferred
enbodlnent the plnhole apparatus 200 mhlch |s SO detachable |s used to
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In a nodification of the screen, glass or acryl where a surface to%§gk?h\
| aser beamis irradiated is roughly processed is arranged at the | i %‘
| ayer and an optical attenuator is arranged above the glass or acryl. Wen
a laser beamis irradiated on the screen, the |aser beamis dispersed on
the roughly processed surface of the s |ower |ayer. The | aser beam
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camera screen 390, When a marking position is to be detected by using the
s een agdbe seraenctifera screen 390 is arranged in front of the camera 140 by
driving a r 390 are
noved to p%&t e&? gtror}oﬁh%%ﬁéatgﬁ %’grsf@o@ﬁg"@a@hét% gggé%@géqtgﬁ@ﬁfspespond
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170. FIG 15 is a perspective view illustrating an exanple of using a paper
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paper roller 401 to which a |laser heamis irradi ate?\eké l§laeferabl arranged
cl ose ttarough thebearyexRandgt d 3gs therpinhele apperaibe 40Bnther{aalkane scapnéler . As

the fir ond shaft
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second support shafts 402 and 403 are installed at the canmera 440 via a 25
connection nenber 404 to be capable 02 sliding in a direction perpendicul ar
to a direction in which the paper is supplied, which is indicated by an
arrow A. A guide menber 406 guiding sliding of the connection nenber 404
mnth respect to the canera 440 |s arranged betmeen the canera. 440 and the
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hol der al ong the gui de nenber 406 so that the canmera 440 incl udi ngﬂ)tfb‘eﬁ‘“ﬂ
paper roller 401 perfornms a marking job. Wile the connection nenber 404 ig
noved in a direction indicated by an arrow B, the paper roller 401 is

| ocated at a position where a field of view of the canera exists. The paper
roller 401, that is, a paper screen, is s located in the field of view of

t he cafitedrradiated lagernbeam ialabsgrbedtbyethk lewes aybr il 82 tuatnisl adluovestenhe fir st
support shaft 402 and n on the Y axis adj usted a t he
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on the vvakr The met hod of calibrating a marking position which
cHecks 1R ”pH??rtlon by changi ng the paper screen black can be
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ray or an infrared r(myln addition t al e marker ‘using t
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What i $oerdipaiepfitae deviajior te preseentellghi k@r he|beanh@0'at @%Bfemaé'?@tem a

waf er r §OVi ng above
t he wa ergﬁ)sl 'gﬁngiﬁ‘ﬁg?’xge@%%ﬁ{ ctih%dé%ﬁwg d&;ﬁéﬁest?‘e an '[%OI’I ng the

waf er qus'ﬂ'@ns@orr@apandiegtt@thmpd)&n@Ts of theehips. er hol der, the chip scale

mar ker conp n u h ranged o a laser fromthe
| aser syst er-rr: %&F%’%E?Z@aﬁg&éﬁ% ﬂ'@n'épl"g/p%?' %nql 3@ ng mégl éE%

ar r angefiirefs af entiavane seatiert 132 @iret ahi@hdbéamrid mmiate@tcbmmeapmrt i on
where a | aser beam fromthe |laser systemis irradiated. 10 The chip

setl e ralaiershipr aiNaxy afier dheysereen 0B spmovad, ﬂ‘&é’@febé;dﬁ’ﬁ@ﬁﬁépndhﬁsu ty
reduci RgardPhbideP 180.P' FAE pBsBBR HHHre thed @4fetds thotaildidl thé 84 rd%sthe

position where the screen 180 is placed. The laser beam oscillated by the laser
130 is irradiated to a corrected position on the wafer to perform marking.
When a movement of the Galvano scanner 132 during laser marking is to be
25 detected, a laser beam is irradiated on the semi-transmissive film 126 on the hole
124 of the wafer holder 120 and the camera 140 is moved upward from the target
point where the laser beam is to be irradiated so that a beam point irradiated in the
above-described method is detected and the laser beam is calibrated.
In the above preferred embodiment, the pinhole apparatus 200 which is
30 detachable is used to reduce the power density of the laser beam. However, a
neutral density filter (ND filter) having light transmittance of 10-50%, for example, is
used instead of the pinhole apparatus 200, or the pinhole apparatus 200 and the ND
filter can be used together.



predeterm ned dianmeter. 15 3. The chip scale marker as clai ned in%‘t@@j’?lp
further conprising an ND filter reducing the quantity of the | aser beam at
a predetermned rate. 4. The chip scale marker as clained in claiml,
wherein the | aser beam power density reducing unit is an ND filter which
reduces the quantity of the |aser 20 beamat a predeterm ned rate. 5. The
chi p scal e tmakrodificatidreofrthd sk:r%eri,gla"ssmrar?nﬁwﬁimetdﬂafdadeho:(mialppaaleéms ids
manuf act ured .of jnvar or dianpnd. 2s 6. The chip sca marker as clained in
I ai m Deaph s EpdiaiedissoHaRl Sragssed s airanged A e bwes layeraadian epial ect i on
I n whi ﬁ@&ﬂh Wé”é chp f slaabned in
claim ?ﬁemgtpl é?s'rsﬂglrr?n t eb%Yén ol 'a%%BBFIQ?hs,rWﬁ ﬁﬁ%a%lg%ern?%ér?ﬁé ﬁlt Ogét%f’n ol e

i ncr eadhs saleengthehaserbaam liedisppracd. orsthegoughly processeddusfacardfdne as cl ai med

in claiml, werein the screen |, ses; l.ower |ayver absorbing the

v aa A0uer 'RYRE, T arorieri Breaidle ar Abendle 12 MRpetsdlisa 45 RETORS | 1 it 1rom
the | owinshaty®d inyiicined diedtiarl. | e itfatiReéd Riser Beaormbiah iffaRyeorimar ker as
claimed in claiml1, wherein the screen s conprises: a |ower |ayer made of

gl ass dhe lawsrilaygfes dhenntisakattenuatorqiiasaiiesiheqinide whichithglaseebeaght at a
o0 o FERIAES A ORLYRARY SRR T d Wyt AT ik ERkahY
filter itmgpughehe optieal atienLiatwnidispldys one beam point, the beam point can be easily
10 observed by using the camera 140.
FIG. 13 shows a screen according to another preferred embodiment of the
present invention. A semi-transmissive sheet 284 is attached to a circular frame
282 having the same size as the wafer. For example, a semi-transmissive paper,
can be used for the semi-transmissive sheet 284. The semi-transmissive sheet 284
15 displays a point made by a color laser beam to indicate the position of the laser
beam. Also, although a two-layered screen is used in the above-described
preferred embodiment, when a hard and semi-transmissive material like
semi-transmissive glass is to be used, a one-layer screen can be used.
In the above preferred embodiment, the beam point of the screen is
20 measured with the CCD camera by using a laser beam having the wavelength of a
visible ray. When a laser beam having the wavelength of an infrared ray or an
ultraviolet ray, not the wavelength of a visible ray, a paper screen is used as the
screen to detect the beam where the laser beam is irradiated. The beam point of
the screen is changed black by slightly burning with properly lowered power density
25 of the laser beam irradiated to the screen. The above method using the paper
screen can be applied to a marking calibrating system using a laser beam having the
wavelength of a visible ray.
FIG. 14 shows a marking position calibrating apparatus of a chip scale marker
300 according to a second preferred embodiment of the present invention. Here,
30 the same constituent elements have the same reference numerals as those of the
first preferred embodiment and detailed descriptions thereof will be omitted.
Referring to FIG. 14, a motor 392 to install and remove a camera screen 390
in front of the camera 140 is arranged on a support rod 142 supporting the camera
140. In FIG. 14, a case in which the camera screen 390 is instailed in front of the



10. The chip scale marker as clainmed in claim1, wherein the scree%\LEDa\Cl(p
sem -transm ssive glass. 11. The chip scale marker as clainmed in claiml,
wherein the screen is 15 paper. 12. The chip scale marker as clainmed in
claim1l1, wherein the wafer holder further conprises: a plurality of holes
formed on a concentric circle separated a predeterm ned 20 di stance from

t he cemameradué isinditededdyer sdiial loher whitend caseémi;vhiofaﬂnemasm'mescféén"rﬂm ovi ded

he . hol es. . ' I Kk di f
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supported on the wafer holder, the Chlp scal e marker conprising: a unit
det achdiple/322 issiogued @t the center obtrenwaler holaes 320 1amd aalaser bgan:nem and reduci ng
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13, wherein the canera screen installing and renoving unit is a unit
rotat i ﬁ@nthﬁealéﬁh%’rtﬁ the camigra sgreen 389. The chip scale marker as claimed in

¢l ai m 13, éh 8 ﬁ&r%g@%éﬁ’or?%rt‘é% détePRAY uén%ﬁne d88ehBoB, ffepl & marker

as clalrred I'n clalm rein the canera cree I's a paper'roller
suppor tcacherg screers3@pisrarrariged in feomt ohitte careerm 140 by dsivioga mosdred32. r ot at es,
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positions by using the X-Y stage 150 to correspond to the position of the wafer
where the laser beam is irradiated and the laser beam is irradiated to the camera
screen 390. Then, a beam point formed on the camera screen 390 is observed by
the camera 140 and the positional information of the beam point is input to the

15 controller 170.

FIG. 15 is a perspective view illustrating an example of using a paper screen

by installing the same in front of the camera. Referring to FIG. 15, a paper roller
401 used as a paper screen is supported by being wound around first and second
support shafts 402 and 403 and separated a predetermined distance from the

20 camera 440. A horizontal surface of the paper roller 401 to which a laser beam is
irradiated is preferably arranged close to the marking surface of the wafer loaded on
the wafer holder. As the first support shaft 402 is rotated, paper wound around the
second shaft 403 is released and wound around the first support shaft 402. The
first and second support shafts 402 and 403 are installed at the camera 440 via a

25 connection member 404 to be capable of sliding in a direction perpendicular to a
direction in which the paper is supplied, which is indicated by an arrow A. A guide
member 406 guiding sliding of the connection member 404 with respect to the
camera 440 is arranged between the camera 440 and the connection member 404.
Reference numeral 407 is a portion extending from the connection member 404

30 toward the inner side of the paper roller 401 so that the marking surface of the paper
screen makes a plane perpendicular to the direction of the laser beam of the laser
system 130.

During calibration of the marking position of the chip scale marker, the

connection member 404 including the paper roller 401 is moved above the wafer

10



10 17. The chip scale marker as claimed in claim16, wherein the CQﬁ&M@?ﬂsa
screen installing and renoving unit reciprocates the canera screen in a
direction along the support shafts. 18. A nmethod of calibrating a marking
position of a chip scale marker 15 including a | aser system a wafer hol der
supporting a wafer to be processed, a canmera noving above the wafer hol der
by bei m@mmramgm gwdamémwerscmﬁgsomaith@namm ngouMudmgeme papeorted on

t he waf er hgl der uni t detachag % arran ed on a %@Fr beam pat h . from the

aser  S9USTE ERRITGrER 2 MASkRG R 6196 GpnaeqiRsdneBar 04 imevedan

arr am‘?ﬂe@ﬁoﬁufﬁ%ﬁt g%ear%wfd‘% BBEr fNEA£61 mgcé\t’é@ d;&%t ;?]&in&h ﬂ/ﬂghé lon 20
where a | aser beam mthe | aser ystemls Irradi ate 0

conpr i i figld ohwiewt @f;ibecﬁamefacﬁxa&m ngTke paper roleedd Lidhabist apapasscrespsisem to a
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the ﬁEWr@berﬁd‘th@ﬂrs@%ubb&t shafe 4oL emial tAB Hositiod IethePP aiis i§ Bdjudted ei n t he
screen i s nade Qf paper, and the position of the |aser beamis a position

wher e @RNGHEGLIde MeRBRICER. bINeY, alaserbepryisiradiaiad emtgdhatp@aeby the | aser

syst emy k e

r educi ng mﬁﬂ%‘%b?gs?%ﬁéfd l@ﬁﬁ%?%bgﬁ% gél/préég‘%{é]&iﬁéf:& Tgh v(/neég ﬁ{é?%e | aser
beam p(Mﬂrmdamesyhe bmmmpmgqtuolcaloumtadpvialnoheroarpaaalegtempohmvi ng a pinhole
havi ng a pr met hod as

cl%inmed in ?52‘5 nbeg\ciﬂl?g@‘n%q%@ngé%me B@Brﬁ%&@@f'@é@%@eﬁwm ng unit

furt hercaﬁ@r@ﬁhb%aﬂﬂnd{'@o&hbﬁ chér@%!dlﬂetdiésélﬁ%‘&éﬁt%nofhetJil?edh%ﬁ%f beam at a
predeterm ned rate he method "as clainmed in claim 18, wherein the

| aser Hesanbeenecan bagalioratedby imeasuning the pasitinm marked onaweferrahifices t he
quant i tye gl b&8r hitiRihg e AR tuAng hRIRNG! T'sififle’ jfstment of a laser beam
can be made by radiating a laser beam to a semi-transmissive film formed at the
15 edge of the wafer holder and measuring a point of the laser beam. Furthermore,
since calibration is performed with respect to the laser beam point on the screen, the
calibration is accurate so that marking can be made at an accurate position on the
wafer chip. The method of calibrating a marking position which checks the marking
position by changing the paper screen black can be applied to a chip scale marker
20 using the wavelength of an ultraviolet ray or an infrared ray in addition to a chip
scale marker using the wavelength of a visible ray.

While this invention has been particularly shown and described with reference
to preferred embodiments thereof, it will be understood by those skilled in the art that
various changes in form and details may be made therein without departing from the

25 spirit and scope of the invention as defined by the appended claims.
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25 6. The chip scale marker as claimed in claim 2, wherein the pinhole
apparatus has a convex surface in a direction in which the laser beam is input.

7. The chip scale marker as claimed in claim 6, wherein, in the pinhole
apparatus, the diameter of the pinhole increases along the laser beam path.
30
8. The chip scale marker as claimed in claim 1, wherein the screen
comprises:
a lower layer absorbing the irradiated laser beam; and
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upward by filtering the dispersed light.

10
10.  The chip scale marker as claimed in claim 1, wherein the screen is a
semi-transmissive glass.
11.  The chip scale marker as claimed in claim 1, wherein the screen is
15 paper.

12.  The chip scale marker as claimed in claim 1, wherein the wafer holder
further comprises:
a plurality of holes formed on a concentric circle separated a predetermined
20 distance from the center hole of the wafer holder; and
a semi-transmissive film provided on the holes.

13. A chip scale marker including a laser system, a wafer holder supporting
a wafer to be processed, and a camera moving above the wafer holder by being
25 connected to an X-Y stage and monitoring the wafer supported on the wafer holder,
the chip scale marker comprising:
a unit detachably arranged on a laser beam path from the laser system and
reducing power density of a laser beam;
a camera screen arranged in front of the camera; and
30 a unit installing and removing the camera screen at and from a front side of
the camera.

14.  The chip scale marker as claimed in claim 13, wherein the camera
screen installing and removing unit is a unit rotating the camera screen.
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10 17.  The chip scale marker as claimed in claim 16, wherein the camera

screen installing and removing unit reciprocates the camera screen in a direction
along the support shafts.

18. A method of calibrating a marking position of a chip scale marker
15 including a laser system, a wafer holder supporting a wafer to be processed, a
camera moving above the wafer holder by being connected to an X-Y stage and
monitoring the wafer supported on the wafer holder, a unit detachably arranged on a
laser beam path from the laser system and reducing power density of a laser beam,
and a screen arranged on a center hole of the wafer holder and indicating a position
20 where a laser beam from the laser system is irradiated, the method comprising the
steps of:
radiating a laser beam using the laser system to a target position on the
screen;
measuring a position of the laser beam irradiated to the screen; and
25 calibrating the laser system by comparing the measured position of the laser
beam and a target position,
wherein the screen is made of paper, and the position of the laser beam is a
position where the screen is changed black by the laser beam irradiated by the laser
system whose power density is reduced by the laser beam power density reducing
30 unit.

19.  The method as claimed in claim 18, wherein the laser beam power
density reducing unit is a pinhole apparatus having a pinhole having a predetermined

diameter.
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