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FIG. 1 is a view illustrating a constitution of a typical chip scale marker. FIG.

20 2 is a view illustrating a constitution of the laser system of FIG. 1.
Referring to FIGS. 1 and 2, a wafer w is placed on a wafer holder 20 and a
laser system 30 is arranged under the wafer holder 20. A laser beam oscillated by
a laser oscillator 31 of the laser system 30 is magnified by a beam expander 32 and
input to a Galvano scanner 33. The laser beam input to the Galvano scanner 33 is
25 irradiated onto chips on the wafer w through an f-0 lens 34 so that characters are
recorded on a surface of the chips. The above laser system is disclosed in
Japanese Patent Publication No. H9-248692.
A camera 40 monitoring the wafer w being supported by the wafer holder 20
is arranged above the wafer holder 20. The camera 40 is moved by being
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¢ at one end of the x mirror 33a. The y mirror 33b



1 controls novenent of a |aser beamoutput fromthe x mrror 33a in a
directiony by a y drive (not shown) rotating a shaft 33d at one end
of they mrror 33b. Thus, an optical path in the direction x is

0B, 3R halbeh i e G o AR ARl b7
di st or tyi @Hvd (nke sRoRh ot 8'3has 3B brieierd & thaB infrr@lessY, atBflis, 4hsO,

a positional error is generated due to a tiny difference in position
bet weerpptieak path lin thesdisgctiontaisi longersthanthatindhadires®n vf  Apeordinght vy

"' e Wikt e LErBRE e BUERRAGRr Shabd B SRR FIR PASS aSRiARs
scannerdigtidrtiohQikpas piscudhianigd shbwnfin 616G e4B iSdendhated e akisd sa positiedalso

that a barrel distortion is, geperated. To_ inprove the distortjon .
pheno st i Benei@tem Ae dy 2 intiliprgnce 4 PBSILieR Betusesy FantgE nes of rotation

peri odi : [
i or & 2 CSRGEITE R £ 8 RoRS 358 el b i Slifacosnk xand v
i1l ust _rra'lrriom@3aamd\&8tr.i onal nethod of measuring a narking 15 error.
S bl ate 70 LY RS GH g8 Gn beemseuas Pason T Race e CrRe Yeaing 3
phair al igasses tisBabh thet-83ens/ 82 thaidth & 6lirke8kenhad a Barendisiorticre | n
the plate 70 at a predeterm ned interval, and the position of the

| aser geaergadsi A IMRrowinectisterii phrrenaiperen obte magiRe Making t he
canera Ao AtinGHSRR 68 plibdlicaiy BEAGImEEH L4 Yo HiBHOABPIhPERY v 20

xt, a degree of an error In e Ifrradiation positron of a |ase
beam i aninec®§8a zed 33nof thezdlhamd sognmdridch t he | aser beami s

irradi ated i . ted. , in th ti I t hod i
the | acer b g8 & figiIeUaGHO 4 SRROHESITDEIPS QBLersene hisigH a
ghaSS RAFdrl Oﬂcﬂgrdirﬁeb fdo ﬁP}%tcd?fvehﬂﬁnélﬁfﬁ@ﬂhéd 48 Jagdr Heahfls iﬁgéfétéd‘éhion@glate

with respect to the holes 70a, as indicated by a dotted I'ine of 2
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| gy ent 18 PL Q¥LASSofh error in the irradiation position of a laser beam is recognized
and a path along which the laser beam is irradiated is corrected.
However, in the conventional method, since the 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
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The screen comprises a lower layer absorbing the irradiated laser beam and

20 an upper layer transmitting the light from the lower layer upward in a vertical
direction.

The screen comprises a lower layer made of glass or acryl whose surfaces
are roughly processed to disperse light at a point where the laser beam is irradiated
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
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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;



The above and ot her features and advantages of the present invention
will become nore apparent by describing in detail preferred
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preferred embodiment of the present invention; and
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 -0 lens 134 and is irradiated onto the screen



for the conveni ence of explanation. 25 FIG 6 is a view illustrating
a chip scale marker according to a first preferred enbodi nent of the
present invention. FIG 7 is a view show ng a constitution of the
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detaching nmeans, Equation 1 represents the strength of a | aser beam
passi ng t hr degjationel represents the strength of a laser beam passing through the

20 pinhole 210a. It can be seen that, as the diameter of the pinhole 210a decreases,
the strength of the laser beam passing through the pinhole 210a decreases.

2

P(r) = P(c0) x[1 —exp(~2 X %)] [Equation 1]

25 Here, "P(r)" denotes the strength of a laser beam passing through the pinhole
210a, "P(x)" denotes the strength of a laser beam incident on the pinhole 210a, "R"
denotes the radius of a laser beam incident on the pinhole 210a, and "r"* denotes the
radius of the pinhole 210a.

The pinhole apparatus 200 where the laser beam directly contacts is

30 preferably manufactured of invar or diamond exhibiting less thermal deformation.
Preferably, one side of the pinhole apparatus 200 is formed convex in a direction
where the laser beam is input so that the laser beam irradiated onto the pinhole

apparatus 200 is reflected and scattered outwardly. This is to prevent the reflected



20 pinhole 210a. It can be seen that, as the dianeter of the pinhole
210a decreases, the strength of the |aser beam passing through the
pi nhol e 210a decreases. P(r) = P(00) x [1- exp(-2 x RZ )] [Equation
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t he Gal vano scanner 133 and X-Y stage 150. The screen 180 has the
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20 FIG. 11 is a perspective view illustrating the wafer holder of FIG. 6. A

plurality of holes 124 are formed around the center hole 122 where the wafer is
accommodated. A semi-transmissive film 126 semi-transmitting light is attached on
the holes 124. The holes 124 are preferably arranged coaxially outside a center
shaft of the center hole 122. The semi-transmissive film 126 has the same function
25 as the screen 180.
The operation of the chip scale marker 100 having the above constitution is
described below with reference to the accompanying drawings.
FIG. 10 is a view illustrating an optical path of a laser beam which is irradiated
onto the screen 180. FIG. 12 is a view illustrating a center point of the camera and
30 a laser beam point deviated therefrom.
The screen 180 instead of the wafer is disposed on the wafer holder 120.
When a laser beam is oscillated by the laser oscillator 131, the laser beam passes
through the beam expander 132, the pinhole apparatus 200, the Galvano scanner
133, and the -8 lens 134 to be irradiated onto a target position of the screen 180.



preferably rigid to a degree so as not to be defornmed. 20 FIG 11 is

a perspective viewillustrating the wafer holder of FIG 6. A

plurality of hol es 124 are formed around the center hole 122 where
at ed
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emtted therefromforma | aser beam point 148 at the | ower |ayer 182
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second harnoni ¢ wave o) e canera 140 preferably uses a vision

CCD carpeocessap pierfermed rt:erdegéaizmmgle ditovehdescitbed sbepat amplurality afhe

camera 14 ch i s move the XY stage.150 to be di sposed above
a targ@PSﬁE’PﬁtCOE%PS%{‘ﬁO%%8?5'58%0%@2‘3“?% | aser beam point 148
formed on t e sartRMar 13@ anafees the irpaBobaitidA8l informatisneind cokrols the
recogni zes a deviation of the beam point 148 fromthe center point

146 of mlnr@r%gmeaGQWgngﬁganwm%Z 8¢ that adight beam is irradiated on the position
20 of a wafer chip. Next, after the screen 180 is removed, the wafer is installed on the

wafer holder 120. The position where the wafer is installed is the same as the
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.



15 coordinate of the deviation to the controller 170. The beam poi nt
confirmation process is performed by repeating the above-descri bed
step at a plurality of positions corresponding to the positions of
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instead of tie. jBrahoms appeeatapsoring toanether prefasee eapnsimentolzbe
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i rradi gtgachaving thegSdnie BiRcas trdwhferar Fangesnple, alsenhicvaisrhiasiee papdr,an
optical attenuator is arran%ed above the glass or acryl. Wen, a
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di spl ays one beam point, the beam point can be easi l%@ 10 observed by

using the cdiéheabave preferred snapsiient, Soe deAMaReibt of g SCHERMIS her
pﬁ@f er fda SR NifERe GED Wmera 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 installed in front of the



present invention. A sem -transm ssive sheet 284 is attached to a
circular frane 282 having the sane size as the wafer. For exanple, a
sem -transm ssive paper, can be used for the sem -transm ssive sheet
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a not orscgSeh 8901 NThem,|a Bagm riimerraed aneha cantere 3cisth 390 fs cirderedd bie
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hol e 322 to the canera screen 0. Any pe of the screen applled to

t he abcﬁt@pprteamﬁrsé@@mbﬂ%ﬁﬁwepaéﬁi%@ mp@eteémlnasi digtancafeama e r een

3%) 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 roiler 401 is moved above the wafer

10



When a marking position is to be detected by using the screen 390,
the canmera screen 390 is arranged in front of the canera 140 by
driving a m)tor 392 10 Next, the camera 140 and the camera screen
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capabl eabbratingdl mgrking Rogitios according ipthedpreseat invention, dhe directian of

whi ch
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i ndi catﬂﬂﬁltl@)ﬂ inchanaing e parenssieen blaick candie aprligddea ehipscale marker
p?(?' ti cU%lljfg]fﬁree\fvaveIength of an ultraviolet ray or an infrared ray in addition to a chip

scale marker using the wavelengih 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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a field of view of the canera exists. The paper roller 401, that is,
a paper screen, is 5 located in the field of view of the canera as
being moved along n the X axis while wound around the first support

shaf t 4&% and t he p05|t| on on the Y axis is adjusted along the guide
menber Lis ed aser beamis irradiated onto the paper screen
in the above net wemb%c@tm%ﬁ(érhﬁcm&ﬂgra RELEYS t@ﬂna(é'waf@hﬁﬁlde? Beppomng

canera 440 neasures the black point to calculate deviation froma
t ar get gwafer.to be pmecemclr abda @amela mawgrahqvg the wafer older by Aeing

or e et gERE B X b AR e et Shbbarq BRECGaH B0 bR di)°

rreﬁsurltngv&dw@rmaent ltﬁ@cﬁi@ré@é% ﬁi&rl@er\/wh@pin :p before wafer marking.
Al so, during marKki a sinpl e adj ust nent a | aser beam can be

made by rad.aawmhgefaChaal&rarmedm alwﬁbesanaﬁamfg@meeiaa%smeﬁ%anét
the 15 [ I%ﬁ npasuring a point of the |aser
beam IJ—: ?ﬁegﬁgw&?d@ﬂfs cg]h%zli rb%tgﬂ-'dn I's performed with respect to

t he | aser b%mraenra’rra@gedhm & centen holehef thealafbr holdenand iradicatmgt 2 so

t hat marking can be nad rate positi.on o he wafer chip.
The. o RSB aSTe la8et RGom TR Pess SYBTh SfRERtEecks « he mar ki ng
pgsi tion by changing the paper screen black can be applied to a chip
scal e marker 20 using the wavel ength of an ultraviolet ray or an

infrared ray.i n dd# ehipscale madiergs cajaied inglaiey 1.ushergin the lagsepeatyt h

of a visible r ovvn
and_ desBTBaFty el bt Es & BRle Alpr Rl <RBNaR Aab iR b2

wi || beradetermsireeiddiametdrose skilled in the art that various changes
in formand details nmay be nade therein without departing fromthe
25 spirit and scope of the invention as defined by the appended
ciaims. 11 Wat 'ﬁ}ecézl‘?rh@%gle'rﬁarkjeraéc‘mhféoslﬁ%i n{@r#ﬁﬁ[}ew&hﬁﬁéma

| aser system a warer er supporting a wa e processed, and
a canerfitensduninathevauarticy abiherlabel biam kY alppedgterminadeaied to an X-Y
stage and nonitoring the wafer supported on a center hole of s the
waf er hol der, the chip scale marker conprising: a unit detachably

arranged on 4 | asgye &ﬂé@bﬁ@tlhaﬂ(e@@stdlﬁnie%ﬁﬁrclﬁwﬂEWh@ﬂé@h tHeSlds6r Bgam
power den5|£3/ of a |aser beam and a screen arra t% on a center hole
€q

of t he Rferrdensity eedugion MARdISaR ,N{bf]léer which reduces uantity of the laser
20 beam at a predetermined rate.
5. The chip scale marker as claimed in claim 2, wherein the pinhole

apparatus is manufactured of invar or diamond.

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 ¢laim 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

12



position where a | aser beamfromthe | aser systemis irradiated. 10
2. The chip scale marker as clained in claim1, wherein the | aser
beam power density reducing unit is a pinhole apparatus having a

pi nhol e having a predeterm ned di ter. 15 3. The chip scale rker
D e od P e T GeneTHON A% SRRy tGR Rk PYert kR Y TR
quant i tyepfioh he | aser beamat a predeternmined rate. 4. The chip scale
marker as clainmed in claiml, wherein the | aser beam power density
reducing unit is an ND filter which reduces the quantity of the | aser

'n ol aim 2, her i 4B SHARKBHEer 35 skiedoh Retdl e (ke Bt ar
ors di a®Rfpriséd: 6. The chip scale marker as clainmed in claim 2,

wherein the pinhole apparatus has a convex surface in a direction in
whi ch the | @lewes&yier madenpidlassyor aeryl whppe stHpeesharuUdhly Riosessas fo

clai m G WREL Goih o %(Tr)]ig{awﬁéf%]meqas%p@@érﬁti%’Erac@%@ggé ter of the

pi nhol e Thcreases a aser beam pa e chip scale

mar ker as clani optital attehwedtor Arramdned ebove the lserce tayer toprovickee a sirglé poit
| ayer absorbhing.,the irradi ated, | aser beam and 12 an upper |ayer
transmttpwqﬁgby%&terlﬂgﬁ‘ﬂeals&ﬁﬁ%'q wer |ayer upward in a vertical
digection. 9. The chip scale narker as clainmed in claim1l, wherein
the screen 5 conprises: a |lower |ayer nmade of glass or acryl whose
surfaces ar d0r oudhileychip scalegnarkes aswiaimedse caight, vherginpibieracregreisea

the la | I.s..l L radiated; and an optical attenuator arranged
above t @1'3%{?\)&‘“@%@%9%%8' provide a single point wupward by filtering
the dispersed light. 10 10. The chip scale narker as clainmed in claim
1, wherein the screen.is a . , . . .

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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sem -transm ssive glass. 11. The chip scale marker as clained in
claim1l, wherein the screen is 15 paper. 12. The chip scal e narker
as clainmed in claiml, wherein the wafer holder further conprises: a
plurality of holes fornmed on a concentric circle separated a
predeterm ned 20 distance fromthe center hole of the wafer hol der;
and a sem -YEANSFRsiE sbhlkhafey bdUbifidd iRl £2-wisteiniheiadaal e
mar ker including a |aser system a warer holder supporting a wafer
to be mromwsisg@ipeand a camera novi ng above the wafer hol der by being
25 connected to an X-Y stage and nonitoring the wafer supported on

t he wafer holder, the chip scale marker conprising: a unit

dej achably &g ange 6Hip achRSRarkee agdkaiedlih @i, vdsareinsthel imérad
reduci ng power density of a |aser beam a camera screen arranged in
front ¢tregieiscapeper: rOﬁaﬁswqta@rmt twohswRpart slaftmer thatols adrstiidirparter a
screen i f i

ar kor PG drRr ol a6 Aisecba 3BEnat ts (DB oS ARG,
and r ermyungthetitst sspportishaft.r ot ati ng the canmera screen. 13 15. The
chip scale marker as clainmed in claim13, wherein the camera screen
is paper. 5 16. The chip scale marker as clained in claim15, wherein
the camera qgcr eethd éhig sBaRhafk LETCIAHRRANIATP Yo WRrSH#DBRI dansdtal t S
so that, as a first support shaft rotates, paper wound around a
second ssmgpvoinstalling and semeviog swit recipbecates e camemnecreae in prdifection
supportlsha{t. 10 }F. e chip scale marker as clained in claiml16,
mhereiﬁaqmﬂan%ﬁHﬁQQ §Hﬁ' en installing and renoving unit reciprocates
the canera screen in a direction along the support shafts. 14
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