A METHOD OF CALI BRATI NG MARKI NG POSI TI ON OF CHI P SCALE MARKER
BACKGROUND OF THE I NVENTION 5 This application clains the priority of
Korean Patent Application No. 2002-83202 filed Decenber 24, 2002 in
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I nvention 10 The present invention relates to an apparatus and net hod
of calibrating the marki ng position of a chip scale marker, and nore
particularly, to an appaBACiROYNDEIM Y EINT WAt i ng the marking
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FIG 3 is aviewillustrating that a narking shape is distorted by
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FIG. 1 is a view illustrating a constitution of a typical chip scale markely e%IG
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-6 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 33c at one end of the x mirror 33a. The y mirror 33b



y drive (not shown) rotating a shaft 33d at one end of they mrror
33b. Thus, an optical path in the direction x is longer than that in
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measur iang & 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



irradiated | aser beam According to an aspect of the present
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The screen comprises a lower layer made of glass or acryl whose surfaces
are roughly processed to disperse light af 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



3 arranged in front of the canmera; and a unit installing and renoving
the canera screen at and froma front side of the canera. The canera
screen installing and removing unit is a unit rotating t he carrera
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scanner 4A and 4B are views illustrating a pin cushion,
di st or thesn WFdisiasfeihe 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;



4 FIG 5is aviewillustrating a conventional nmethod of neasuring a
marking error. FIG 6 is a viewillustrating a chip scal e marker
according to a first preferred enbodinent of the present invention;
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exaggerated _for the convenience of explanation. 25 FIG 6 is a view
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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 iaser 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



t hrough a Gal vano scanner 133 and an f-6 lens 134 and is irradiated
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preferably configured such that it is attached on a |aser beam path
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P(r) = P(o)x[1—exp(-2x —)] [Equation 1]

25 Here, "P(r)" denotes the strength of a laser beam passing through the pinhole
210a, "P(0)" 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



6 | aser beam from proceedi ng back to the |aser oscillating apparatus
131. Also, the dianmeter of the pinhole 21 Ca preferably increases
along the path of the |aser beam to facilitate diffraction of the
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PASSES 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 -0 lens 134 to be irradiated onto a target position of the screen 180.



t hrough t he beam expander 132, the pinhol e apparatus 200, the Gl vano
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[ ecogniAlEe the sapIelR: 1Y RIETTRRIY Usisa Vislom CEReEameN qanabient rogpizing

146 of thbeERrMREm Htkeand inputs the X-Y 15 coordinate of the
deviation to the controller 170. The beam point confirmation process

i s perf or redihgycarspent 4hwhidhds aboved by the XbéatageelPtito ke gdisppaed ahovr
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Howeverp’osﬁion 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.
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ng to a secon of the present
I nvent ivisibleHaye, 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



30 the sanme constituent el enents have the same reference nunerals as
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| aser beamis irradiated to the camera screen 390. Then, a beam

po :j nt hfmsﬂmsmv tuTu@g thankra stagecth Roworrespondde toel p@§lt100r@étf¢%1waf%r 140
> : : . c
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shafts 3 and separated a predeterm ned di stance fromthe 20
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the wafer hoilder. 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
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25 spirit and scope of the invention as defined by the appended claims.
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11 What is clainmed is: 1. A method of calibrating a marking position
of a chip scale marker including a |aser systemfor emtting a |aser
beam a wafer hol der having a hole and adapted to support, over the

hol e, fer to be processed, a canera connected to an X-Y 5 stage
for trm&-’%@&aé—c'c S.camera over and across the wafer hol der and
operatiqve tQq m@'ﬂ'ﬂjd QFcéhBPatW@(&'ina?erﬁacﬁdsﬁfbn%f d Bﬁi vRbRYr mBﬂiéi"hﬁclu@ing a

| aser beam power density reducing Unit renpvabl y arranged on the
opt i callagextsysiem farenmidiwr a lsmmbesm, @dua@rhnhier;b@mg @i balsi and adaptpd to

10° pr oscaPg SvelingBele b RRto baFrdieta S FoMarR BnblBah X

oper at isyfyd for tizeBRking ehe eAmiche oleoand aurdsathe wafdelrsii@oamt opdmeitive to
| aser beamis directed onto the rear surface, the beam point

cor r esReRiTanghe walersurpesedan eavaler Raldesseiasse kram Pﬂ"é‘?rs%"tsétyt he
rear S‘Hé&@:gﬁ% EPH'?&MBgaIBIp;arUSI n%rﬁfﬁ%r afftl&%l @Qﬂheof%e‘i%”eoug%ﬁ{ 192‘%?%?@ the

directing aser bea ser system
ont o t pewetSensidy ofiheflaser néarh mrmgr(mdabraﬂlonamex methmdneam prsing o stepen
t he fro?t surface of the screen; capturing an inage of the beam

poi nt - use of the canera, the camera including a reference inage

PRy nt; ﬁeaswrmalngf’@s@l@éhqhama@é floRfafi@BlrebPSurfaBan@bpbRiveaam
poi nt fromthe reference image point; and calibrating the |aser

s?/st emgsastateoon thesfrantsuifase. adsam peint whenmnlaseebaae iasirertedaitoitie
d
oo el (e 1 Gea o R BEMEINGB AL Idoarlof Wi B¢ Mdeg bRGHHA S

porti on ?tefsédthe?@eE sblléam trmbumag tihd screteiraveg the hbler efttiie Mmﬂenchcniget he
power densi of the | aser beam 3. The nethod as cIa| med in
2, wherein Jf@ct"a%meI@@ﬁhb%@mwsm@.eﬁserrwn@vwh theu gl ?0 "
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ereint aser eam power density reducing unit includes
a neut sgreadensity filter. 12 5. The nethod as clainmed in claim1l,

wherein the c%%{uer%rg]j ailﬁsimrraaéjeeoﬂheq)aeoa?n p% q by use of the camera, the camera
including a reference image point;
measuring the deviation of the captured image of the beam point from the
20 reference image point; and
calibrating the laser system based on the measured deviation.

2. The method as claimed in claim 1, wherein the laser beam power density
reducing unit includes a pinhole that has a predetermined diameter for allowing a
25 portion of the laser beam to pass therethrough, thereby reducing the power density

of the laser beam.

3. The method as claimed in claim 2, wherein the laser beam power density
reducing unit further comprises a neutral density filter.

30
4, The method as claimed in claim 1, wherein the laser beam power density

reducing unit includes a neutral density filter.
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t he beam point is generated by charring a portion of the paper with
the | aser beam 6. A nethod of calibrating a marking position of a
chip scale marker including a 5 | aser systemfor emtting a | aser

beam waf hol der, for, supporting.,a wafer thereon, _an opti_cal
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screen i s nddepcaptudngapdmagedivhebeam peist by Hae pbtha optical gensing deyicsy

charri a tion. ] : r am 13 10. A net hod

of cal Fﬁ?gp,ﬂﬁél éée?#gﬁg%\gg%ggﬁﬁéﬂe&%eégghﬁn%ﬁgggﬁﬁ mar ker as recited

in clai m6,(ffeadhsingheniesation of the captured image of the beam point from the
reference image point; and

20 (g) calibrating the laser system based on the calculated deviation.

7. A method of calibrating a marking position of a chip scale marker as recited in

claim 6, wherein the optical sensing device is a CCD (charge coupled device)

camera.
25
8. A method of calibrating a marking position of a chip scale marker as recited in
claim 6, further including, prior to the step of directing a laser beam:
reducing the power density of the laser beam by positioning at least one of a
neutral density filter and a pin hole on the optical path of the laser beam.
30

9. A method of calibrating a marking position of a chip scale marker as recited in
claim 6, wherein the screen is made of a paper and wherein the beam point is

generated by charring a portion of the paper with the laser beam.

13



repeating the steps (c) (g) at different |ocations of the beam point.
5 11. The nethod as clainmed in claim9, wherein the | aser beam has a
wavel ength invisible to the canera. 12. A nethod of calibrating a
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causing the upper transmissive layer to transmit the tlucrescent light so as to
15 form the beam point directly above the location where the laser beam intersects the

lower fluorescent layer.

13. A method of calibrating a marking position of a chip scale marker as recited in
claim 6, wherein the screen includes a lower layer and an upper layer, the lower
20 layer having a roughly processed surface facing opposite the upper layer, and
wherein the step of directing the laser beam to the rear surface of the screen
includes:
causing the roughly processed surface to disperse the laser beam; and
causing the upper layer to attenuate the dispersed laser beam and thereby to

25 differentiate the beam point from the dispersed laser beam.

14. A method of calibrating a marking position of a chip scale marker as recited in
claim 13, wherein the lower layer is made of a material selected from the group
consisting of glass and acrylic.

30
15. A method of calibrating a marking position of a chip scale marker as recited in

claim 6, wherein the screen is made of semi-transmissive glass.
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