30 May 2006 METHOD AND APPARATUS FOR CALI BRATI NG MARKI NG PCSI TION I N CH P
SCALE MARKER 5 BACKGROUND OF THE I NVENTION 1. Field of the |n¥kMaydW6The
present invention relates to a nethod and apparatus for calibrating a

mar ki ng position in a chip scale marker, and nore particularly, to a nethod

and appar at METHODCANDDARPPARATUSEFORQARIBRATING MARKING POSITIONar ker
that marks to characters on a vvafer-c.hi&svmth a laser. 2. Description of

the Related Art In general, edPhCHIR SCALEMARKER eni conduct or

manuf acturi ng process is conposed of several thousand to several ten

t housand chi ps. Once chips are conpleted, a marking process of marking
characters and/or nunbers is perforned 15 on the conpleted chips so as to
classify the chips accordi t nbers. At this tineg,
‘t he marEl ng process is perﬁc@ﬁ@@@@p“@d%@@ r using a laser
beam Fl Gq.1 | FigldofueeBiventishew of a general chip scale marker 10,
illustrated with a wafer w. Referring to FIG 1, the wafer wis placed on
a wafer hol der Th@ presentinventianreiates o panptheidtansharparausior ralitating ahol der

i2?r aﬁi 131? Zgﬁ%%ﬁw%ﬁstléjﬁﬁ%gﬁkﬁgﬁé &V{Qr @?[Jagggpl ur ngeﬁﬁcﬁgrlgtz r}SrEJr l%r%s n%i'd shown)

of a gal vmamasmrcaﬁbr@tm@ amdrkinggiositloaria a &fp saaté mararityatraaks as
characters on the chips. Above the wafer holder 20, a canera 40 is

p03|t|dﬂed:hﬁbﬁCtﬁ'i?rﬁ"tQWﬂfgr'ﬁfﬂipzfﬂﬂbﬁj%?ﬁr hel d by the wafer holder 20. The
camera 404 s c%gé%néﬁgang?Rgf defhfde S50 and noves with the X-Y stage 50.
€

Here, reférence nu notes a table on which the X-Y stage 50 and
the wafer hol dén gefeeal cequhewaftr uSed pre af sermicandostér mgnpfamd:lﬂiﬂg processéE y on

the chi ps on a waf waf er aI nrrent h C|se | i shed.

or e, wat SOMIOSGRA S VAEA HousgniJo REveral e thowdRel Bipe: *ipdE SIUPRaE ¢ on

accor di ng dophsIeRACAMARING HIACasSE Bf nerkiAg chafadiérs A6 nlﬂﬁbérsr@(b‘é%rﬁﬂaén

part. A marking process is performed by recogmmﬁr&g thteh recognluon
irg fo their pro

char actiér iost thesonipletedechips se @asto glassify the chips azco uct lot
numbers. At this time, the marking process is performed by a chip scale marker

using a laser beam.
FIG. 1 is a schematic view of a general chip scale marker 10,‘ illustrated
with a waferw. Referring to FIG. 1, the wafer w is placed on a wafer holder 20,
20 and a laser 30 is positioned below the wafer holder 20. A laser beam is
oscillated from a laser source of the laser 30, irradiated on chips on the wafer w
via a plurality of mirrors (not shown) of a galvano scanner 32 and an f-theta lens
34, and finally marks as characters on the chips.
Above the wafer holder 20, a camera 40 is positioned for rhonitoring an
25 object held by the wafer holder 20. The camera 40 is connected to an X-Y stage
50 and moves with the X-Y stage 50. Here, reference numeral ‘60’ denotes a
table on which the X-Y stage 50 and the wafer holder 20 are placed.
To perform a marking process precisely on the chips on a wafer, wafer
alignment has to be precisely accomplished. Here, wafer alignment means
30 positioning a wafer at a marking position according to geometrical characteristics
of the wafer or a recognition part. A marking process is performed by
recognizing the recognition characteristics of a wafer, such as a ball array or a
recognition mark, by optical methods, and irradiating a laser beam at the marking

position using a suitable optical system. At this time, recognition of the exact
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recognition mark, by optical nethods, and irradiating a | aser beam at the
marking position using a suitable optical system At this tin3¥ May2006
recognition of the exact I 30 May 2006 chip position and precise | aser beam
irradiation are required to performthe marking process on a chip of |ess
than 1 mMmhigHowhtien ané peecisé ldsee beamorradtationcire dequiret td perforar thesat i sfi ed,

the irradiated position of a | aser bea y gradual |y change due to

ext er nal (E@ﬁfﬂlrlgim'%e%%Eﬂadg“ﬁpg%éﬁitgﬁng]ﬁﬂnn%e tQW%V%@%%‘FBFEg there is a
need to pegklLeHLa ~hAI ﬁé;{fb% rCadid ; I m

I rradi ati %ﬁdr%ﬂ'lseﬁ'ﬁbbﬁdi ﬁﬁggggsﬁer %Q tﬁ%ﬁ%@g% r?g@hg%f aanlégéh??ﬁg and

cal i br at i may dradualk chgngodite ito pxieanaleaondiioosdiueh asovibiationygre hefatt ool s used

4 " ditiong Vit o ol | | 2]
check b TRudERS. theBiRianded bpSTEiedl o db HenEE A RS et .V
di agram expba tdAatRNCEEBIRIH i PBdEssERY.NOAItRdudFeRRUS it of MAEKSIMhEAR®! S .

Conventional ly, a |aser beamis irradiated on a wafer-type plate 70 in
whi ch a picalibiating tae meskieg prsiionxaries accerding te thetype. o teels aisediaidned, and

t hen t he Rl . the. | j @%ﬂﬁf’ t . 70a,
s det ecte‘g%k'bg%g n@&'ﬁﬁ@ a‘tk‘gﬁg‘é%%?mé’ e(‘:\éc}}r’%d;?% the %%'B{e?' ﬁ%ﬂlyo({‘h%t% Eéﬁj‘flaag%F beam
w th a 15pdafi isdffadiaged aba debiped pbsitiblaxt, the irradiation path of the |aser
beamis calibrated based on the detected difference between the detected

posi ti 6% and t RdGdd4s ActirgaLexRIaing-BReOKRNtIANG Medler ehMesRHlinget hod i s
o oo ns TG o GRSy FBGIRANG HARISSAHP B Apd e
i rradi at ed0an vehich aqilinadity afrholés F0a éspingta diaméter 0.8 mirOaredsrmed; ard ed
of the cahrhiiepostan ofe TradSrim; WD neheH deEopJhed Bkl laor -
irradi ati gatd@sd bl catheltd ¥0 b8 3o ReAiP=AE thd fobitiah of e fHRaF bbampliasad at
the sane position as a wafer. 25 SUMVARY OF THE | NVENTI ON To sol ve the
above- d&s ¢esised pesitiondhereof.t Nextathe inadiafignepath of thenlasgr beamis calibrated
based on the detected difference between the detected position and the desired
position. |
However, this conventional method is disadvantageous in that a laser
beam passing through the holes 70a is monitored via a front glass 42 of the
20 camera 40. The laser beam is irradiated at an inclination with respect to the hole
70a as indicated with the dotted line in FIG. 2 and, thus, refracted at the front
glass 42 of the camera 40. For this reason, it is difficult to detect the exact
irradiation position of the [aser beam at the plate 70 that is placed at the same
position as a wafer.
25
SUMMARY OF THE INVENTION

To solve the above-described problems, it is a first object of the present

invention to provide a method of calibrating a marking position in a chip scale
marker, by irradiating a laser beam on a semi-transparent screen rather than a
30 wafer, detecting the irradiated position and calibrating the marking position.

It is a second object of the present invention to provide an apparatus for
calibrating a marking position in a chip scale marker for the above-mentioned
method.

To achieve an aspect of the first object, 'there is provided a method of
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I nvention to provide a nethod of calibrating a marking position in a chip
scale marker, by irradiating a | aser beam on a seni-transpar et Max2086n
rat her than a 30 wafer, detecting the irradiated position and calibrating
the marking position. It is a second object of the present invention to
provi de agakipratingtaunafiong positiohirabiohip scatankarkgr whisht perforims anwrkipgscal e
mar ker for the g)bove r%ntlo ed nmet hod. To achi eve an aspect of the first

obj ect, t REPEESSLYIITEHIEIBY 3/aset Reamdon algsRb$OWEe &N WAk Ma APaVang ki ng
posi tion 'sEaﬁncﬁhérRi éﬁ%‘tﬁ‘etﬁ%ﬂ@ﬁnd’b@duﬁg @rﬁlé&ﬁ@a@sd’@érﬂmﬂﬂ:h |Qre‘€19ﬁ/%$erﬁ¥n

irradiating a ser beam from’a | ase urce on a warer via a gal vano
scanner asbape té thehwateriosma wafwdnojdlerrfgr hoﬁ:)ng)trwcwa@ra(bs) iradiatingadasers
equi val o t.he ol der,

CoN Y2 & el a€d BRSe8miiNEd YAEE pdife Bndft Shradfh, 3R A MR ThE bosliBnl® o

screen, apftHieRSEF béamtbiea @Qﬁiéra dRinghol/e¢ abase thdragethoiat; ¢gmer a bei ng
noved above the target point; c% transmtting the neasured position

i nf or mat i giRNs@Iiting dhe mﬂaselred pesi '@@Hﬁ@ﬁmﬁ@%@e@@n%@}era@ reegating gteps

plurality of r fﬂ'&nﬁ osition
I nf or mat i 8@ vmr&{ ﬁﬂ%\t%% I{ﬂér 3@&‘“&5 n?te Gecf(:;?@(:al(%%rﬁﬁaﬁﬁ e p%'ﬁssﬁﬂllﬁgﬁ of the
10 I aser Ipesitionrinfatnatieal with the¢arget pointyaradi{f)isalibngting theopssitidn bhthegal vano
scanner in the event that a devi at bon between t he %S|t|on i nf ormati on and

the taf§etasssibeam wadiated Ondhe wafgr w@ﬂwﬁnaéwr%ﬁfa egalvang 8RRNNSA AN her
aspect of tﬁé‘évéhtrtﬁété’%@f&hon%ﬁ&éeﬁ PHou &’?ﬁwf {eshdPthe & %;étgio?ﬁt' ng a

mar ki ng position in a chip scale na perforns a mar 15 process
by irradi MIlsdgewnldea;predmwmmed)NabjeL aser source on a wafer via a gal vano
scanner and an.f -t i ncl dln the wafer fraom

vafer . hol der . TOACTIOG piafen s ed gk st bolstt JRSiE gt smeeliT 1 or
nmeasuring céhb@ﬁﬁ@‘aﬁﬂéﬂé‘hg) DosMéh ifB\6hiPsédle ntaRer whihChdrittmRPdRiRkingr een to
a predeternmined ‘target point; (d) irradiating a |aser beamat the target

poi nt &hd PReeesshiadisding@ b@@r beam feamhlasenseyrce @anm wafelaiafdadlving he
o8 S8 it 4 MR AL g SSRGS b TR Lo @
poi nts: ( ¢pldernibd posiioning 4 camena steegnpatdhé front of & lcatriera for measuring a
beam position; (c) moving the camera and the camera screen to a predetermined
target point; (d) irradiating a laser beam at the target point and measuring the
20 position of the laser beam irradiated on the camera screen; (e) transmitting the
measured position information to a controller; (f) repeating steps (c) to (e) at
several predetermined points: (g) comparing the transmitted position with the
target point; and (h) calibrating the position of the laser beam irradiated on the
wafer by adjusting the position of mirrors of the galvano scanner in the event that
25 a deviation between the position and the target point is beyond a predetermined
value. _
To achieve the second object, there is provided an apparatus for calibrating
a marking point in a chip scale marker having wafer marking laser, a wafer holder
for holding a wafer, and a camera moving while connected to an X-Y stage above
30 the wafer holder and measuring an object held by the wafer holder. The
apparatus includes a screen; and a controller for receiving information regarding
the position of a laser beam irradiated on the screen and for calibrating the '
position of mirrors of a galvano scanner of the wafer marking laser in the event

that a deviation between the laser beam position and a target point is beyond a
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target point; and (h) calibrating the position of the |aser beamirradi ated
on the wafer by adjusting the position of mirrors of the gal v¥h¥ax2®finer
in the event that 25 a deviation between the position and the target point
is beyond a predetermined value. To achieve the second object, there is
provi ded aredgtpanimedsvaiwe. cal i brating a marki ng point in a chip scale

mar ker havi ng | aser fer | der , for _hol di a wafer, and
T Caner a movs nteeraB e eedns o dalanbinghape ke Sateh aHANa AR Mol der
and _measUigighig PEFbedtflifbrithd eV Fadiktbdlahd albeaRRAids Hiarkad!iydes a
screen; and a controller for receiving information regarding the position
of a IasemmnnnhmmHKHWBﬁré@khn the screen and for calibrating the position
of mrrors of a gal vano ; aser in the event
that a devi ati on betweer arget point is

beyond a 3 30 l\mea’&ﬂ%we@teta@fdrad\e%tag’ﬁmthBrpﬁeéﬁmbﬂwentbhamﬂ@ee@me S
equi val ent in shape to the wafer, and the screen, on which a | aser beam

fromthe In@erapparenibidescstingp detal prefeeed embodimertsthereof Withaced on t he
waf er hol I B W NGS The above objects and
advant agqufe{eﬁ’%ezﬁplﬁgsen%ﬁ%iw-g%@ﬂg “HT:C Jecome nore apparent by

descri bi ng in deGaillis prechenratid view ofl argeniesaltahip scdlewmarker;r ef erence to the
attached draw ﬁé in whjch: FIG 1.is a schemtic vhw ﬁf a general chip
scal e frker; FR{$ agliagrag ﬁ?‘%l@'r"éﬁﬁ @%SP&?'PHQT@' DeLRed GhMEASEMMGet hod of
measuri ng mgﬁrﬁg‘%}%@rrors FIG 3 is a schematic view of a first enbodi nent
of an apparatu calibrating marking position in a chip scale marker
according to tHFéGpBeseracherrmtlerwe\mnf a]fEsi]—'erﬂbodlmes‘lt@f porappacatusdorvi ew of a

waf er hol der, and a screen o I s a di.agram showi ng the |ight
pat h 1 romce At SRR EEPoStor nh ol scaleimariy aoluB 16 e BrRYeRP
invention;
15 FIG. 4 is a perspective view of a wafer holder and a screen of FIG. 3;

FIG. 5 is a diagram showing the light path from the irradiated point on a
screen by a laser; ,

FIG. 6 is a schematic view of the center point of a camera and a laser
beam point that deviates from the center point;

20 FIG. 7 is a schematic view of a second embodiment of an apparatus for

calibrating marking position in a chip scale marker; and

FI1G. 8 is a partially cutaway perspective view of another embodiment of a
screen according to the present invention.

25 DETAILED DESCRIPTION OF THE INVENTION

Hereinafter, a first embodiment of an apparatus for calibrating a marking

position in a chip scale marker according to the present invention will be
described in detail with reference to the accompanying drawings. In the
drawings, the thickness of layers or regions is exaggerated for clarity.

30 FIG. 3 is a schematic view of a first embodiment of an apparatus for
calibrating a marking position in a chip scale marker according to the present
invention. Referring to FIG. 3, a screen 180 is placed on a wafer holder 120, and
a laser 130 is positioned below the wafer holder 120. To mark a corresponding
product lot number on a wafer, a laser beam is oscillated from a laser source of
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"FIG 6 is a schematic view of the center point of a canera and a | aser
beam poi nt that deviates fromthe center point; 20 FIG 7 is a3&khe?dbi c
view of a second enbodi nent of an apparatus for calibrating marking
position in a chip scale marker; and FIG 8 is a partially cutaway

perspect i e Vasew 180 aribirfaeiiatedopcthaevdfepliaca pBﬁélﬁ? rmfmﬁr@rsg}\lnw shewhhef a
present i nvent i on. 25 DETAI LED DESCRI PTI ON OF THE | NVENTI Hereinafter, a

first enbGRRRRSENNER Taepandend-Neta lensi hisht i Ingtaledabavadhpouater belder a
chi cal I din
ot ai 1w {RonS FcaiEaPyAD i didelViig e WARl: AHEReIEdh 180, (Pie cREa 4967

t hi ckness i®mdvegearsd beldrlmg'anrié—Y | stageaifder dthedpdsition nsedsuyed BQ thé @angeras a

hemat | fr d f f br at |
e mab AT Y Sibos TREIARD Ch EDURRETIAD 85 B elgordl e°
i nventiong Bgﬁgrémt?gt fr@nﬁr@ cohtréllef 47088 tﬂaﬁ{%muﬁe@ltét@ﬁéi ganfaﬁov@iaﬁhehqbﬂer
120, and a [aser I s positioned bel ow the wafer holder To mark a

correspon@nddhe@i-bfcﬁiﬁgeﬂéﬂ nunber on a wafer, a |aser beam | s osci | | at ed

froma |laser s C f y th an | he

wafer via a pl 3?!151 %Pee 1%% Bﬁ ? Jﬁ%bﬁﬁfgecﬂr%ggssgég tgn Bgﬁﬁ'g?&lé% and
an f-thet @qluwmerik?pﬂshhp@tt@blMeatande[stdam;yw‘eerofhwbdayersla@shcﬁm&nrplar@r5a 140
for obserV| %@he waf er or the screen M The canera 140 is noved and hel d

by an 0vig I, Bstpwer H@Y‘Efo&ﬁ’@ ioA frHosesrasd '%\Sﬁ"tthét absrbs &lasep beam end x- v

t 150 t I 0
S ooe) Too s abd 2B GEr Ayeriad Ba Byt Ingl Bebdds e R MedRY 8.
l%32 a][ld ﬂdsweb(la)fesﬂage llPEﬁeréﬁly; tﬁerlew&r l.ﬁ@rd][sZ\/\imfohned mﬂreknglg matmatsoi sto
ayers as Eatdhdosa gl iangform ayerninhen appRoRer dharSaiph ol ies B the water”

f1 uor escempdedvi®d ,;|Ltjgafpat§@$,p|:p§ 4 | aser beam and enmits | i ght, and an upper
| ayer 184 is a |ayer that passes the light emtted by the |ower |ayer 182.

Preferably, th&lGovdeis & parspadive deworinthe whfer molgercnaax #ustatedotogether
with a screen 180. The wafer holder 120 has the central hole 122 at the center
and a plurality of protrusions 128 that hold the wafer within the inner
circumference of the wafer holder 120. A plurality of holes 124 are formed
around the central hole 122 and are each covered with a semi-translucent layer

20 126 capable of partially transmitting light. Preferably, these holes 124 are
aligned to form a concentric circle a predetermined 'distance away from the inner
circumference of the wafer holder 120. Here, the semi-translucent layer 126
functions as the screen 180.

Hereinafter, the operations of an apparatus for calibrating a marking

25 position in the chip scale marker 100 having the above composition will be
described in detail with reference to the drawings.

FIG. 5 is a diagram showing the path of light when a laser beam is
irradiated on a screen 180, and FIG. 6 is a diagram of the center point 146 of a
camera and a laser beam point 148 that deviates from the center point. |

30 First, referring to FIGS. 3 and 5, the screen 180, which is ‘equiva[ent in
shape to a wafer, is placed on the wafer holder 120. Then, when light is
oscillated from the laser 130, it is irradiated on a predetermined point of the
screen 180 via a plurality of mirrors of the galvano scanner 132. The irradiated
light is absorbed by the lower layer 182, which is a fluorescent layer, and then
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that it does not transform even when positioned in a central hole 122 of
the wafer holder 120 illustrated in FIG 4. 15 FIG 4 is a pep&iacziofe
view of the wafer holder 120, illustrated together wth .a screen 180. The
waf er hol der 120 has the central hole 122 at the center and a plurality of
pr ot rusi omsdiagsi. t Hﬁterbaﬂt@l', ttie ra@ié&rd Mghthlisnrrfahmtédlm@IWardiv’ & 4hé eippec éayar t he

f hol d | it 124 f . th tral
hol o 125 45 2/ tan e sRavRIR ATG. St it an RURed gl gmc@%@&gé& e
of partialghy strms{8d éé ]éétggtb tﬁ & lotealinks, isNragizh e fe%u |c%'i£' t%'thgned

to forma concentric cir cea eterm ned di stance a romt i nner
ci r cunf er eateraf140n dolaviieg tlrn@lpdth ofl ight IHIélcetect by thee ditted dineSucBmfet@}ger 126

For  cal Pofas 1T 430ds NG VA% TR, Bl i v 1BLL GG RR IR, ng

t he above 1@eﬁmﬂﬁl Hicn |§hlt habifg #ieacelebgth 6N53EhA, Iwrm;ﬁ s & ebeswdMaarheniche
drawi ngs. FIG s a gr’am showi ng the path of ght when a | aser beam

is irradvaved Qﬂﬂ Alisavielef lighd having @ wawwlergth of @@ aRMowhiele igeattbirdpoi nt

146 of a a |l r [ t r ter
vornt. 30 EFTEHR Wape? (AIR6) pRABMUNY.fHe tafhdrabiad 4 Vidiah' ECH tanfid
equi val entcapable%f&;b@ckm&hemfamelen@h pf adaskrieanfie waf er hol der 120. Then,
when light Iis _oscillated fromthe laser 130, it is irradi ated on

predet é®ni ned Jgherganaera H isspprad ta 88 Rﬂsﬂ'o&eﬁlﬁhoé{ﬁlq 99%!fe‘1TP‘P'FBP§a &Sqrhe
gal vano s r I | r er
182, whi cﬁ)%?g? a ﬁ‘oer égﬁtghtdoﬁgygﬁegf tllc'ié %Eglné ré P@S%Pﬁ%oo at e ah8
Ther eaf t erther Inmdadllaseadbdzarg rpoints148 fardiedt ed thgmrebn/naOtU@ownbercahwar

184. At thi as, sho in FIG ht th an inclined anle

i nci dence t@ ’ﬁgt@%t@ﬁ \ﬂ%b GRS ggt%’&&lﬁ Wﬂg AN ds isEn R 145

i rradi at edeRRRGSABhTtHAESNeF Qoth4BCQerrﬁ)L&§9(rYf®bi'dmbt% dfitRe RRAVEAtIOH tb' ght
i ndi cated by the dotted lines. Preferably, the laser 130 is a Nd:Y

| aser, 1&hitlé centrelteri 10 arldis chwnmweﬁga@d/@t\ﬁ@@rﬁmsspnsm64 nm gr een
light h d
u: tgr Vi §|Vlatn9| ?J@@Y\ehﬁ'%ﬁ{r&ler%ﬁen lys Oftﬁ%ggoﬁ.lr’ﬁ( ‘?etfb%?ﬂiinglaers'q)fﬁbcrg ge\’}%‘(ﬁn, an

havi Ng a Wwave mwhich'is a
and adjusts the mirrors of the galvano scanner 132 to calibrate the path of light in

the event that the deviation is beyond a predetermined range.
Next, the screen 180 is taken away from the wafer holder 120, and then a
20 wafer is placed on the wafer holder 120. At this time, the position of the wafer is
the same as the position of the screen 180.
The laser beam oscillated from the laser 130 is irradiated to marks
characters on the wafer, following the calibrated path of light.
During the laser marking, it is possible to detect the vibration of the galvano
25 scanner 132. More specifically, a laser beam is irradiated over the
semi-translucent layer 126 covering the hole 124 of the wafer holder 120, the
camera is moved above a target point on which the laser beam is t0 be irradiated,
and then the irradiated beam point is detected and calibrated, if necessary, as
described above. '
30 Preferably, the screen 126 and 180 is formed of a glass or acryl that is
' processed to have a rough surface on which a laser beam is irradiated, and a
photo attenuator, which is attached on the top of the glass or acryl. When a laser
beam is irradiated at a point on the screen 180, the laser beam is scattered by the
rough surface of the screen 180. In this case, although the laser beam is
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har noni ¢ wave. Al so, preferably, the canera 140 is a vision CCD canera
capabl e of checking the wavel ength of a | aser beam 10 The can®lday2i6i s
noved to be positioned above a desired point of a laser beam i.e., the
center point 146 of the canera 140, by the X-Y stage 150, and then reads a
| aser beanfrpdibtdd dA8hkogsaredn o8 At aacamgle, D |d%er bednhds Gratiered 3A0.noit

this time, the carrer 140 checks how nuch the beam.paint 14 devi ates from
t he centertr%‘éFH‘{tecilfB ea?ﬁi“?rr?pﬁ?%wﬁ \a%%u'&?&é'ﬂ%'@ ‘g}"ﬁ)‘f‘ﬁ%"%vi&%ﬂq radiated 15
the CO””(‘%% e 1;18f0r anSi 88 thé |6®8F‘ 9 S@&d, &he F}ﬂﬁdt& | fdPuatren;

the contr al yses tthe 1 nput X-Y | nates o devi at1 on,
and adj ustantbeeinstaliedren e tdwergayarana)rdeatmdetetsa laserchéarb rpint frore tpat h of

light’ t that t t d

Nest 1 he schfte” Boahts on i 6Hef oVdn ; FRS AL, Prdigd i e SRES
20 vaf er 'ﬁeﬁhé@ﬁ&%ﬁ[?%d@%@émWlﬂer&ma&ﬂere%ré fHeSbéarﬁ‘gpmﬁth@arP@é'éaSW of
the wafer is the sane as the position of the screen . The | aser beam

osci | | at ednéassied neingdbecams®ai140i rr adi ated to marks characters on the

waf er, foll ow r d. p t t

i s pos‘si bl e tor)gg&%i@%t?%%%cﬁe% Sl%?’l tgé hé‘gg’a mgﬁglrﬁ]%g g@annerdi‘f@éﬂ%
speci fi calskysersis|sasfivientdnthé sase thadities edreends fomeed skatigid matdrist enth laayer
126 covering the hole 124 of the wafer holder 120, the canera is noved

above a0t &egutransiucenbglaghi ch the | aser beamis to be |rrad| ated, and then
the irradi ated am Qo t

descri bed abové:lPé g]%rée%Pg@Ia% \ﬁﬁ&ﬁﬁ‘%&ﬁ&%gﬂ%ﬁéﬂ%&gi @@%‘aﬁ* a gl ass
or acryl icalbrating a)nmlaegmsttnnha\aec!apramagahmd{érazw amomﬂlngktoethbanecerﬁeam
is irradiated, to_attenpator, which is, attached on the top of the
ol ass o divtionundders! (easane MAETts, A8 dhdsRanaine, et shadinebt Rbeen
180, the 'c@‘éélpbélf%' heS§atht GeRFeRve hﬂmerél@.ughdsthéfrwalﬁd HE8Scriptions ard80.

In this case, although the aser beamis 6 30 May 2006 irradiated on the

screen1&8©rratteén angle, the |laser beamis scattered and not transmtted to

the canera 140 it h-an el 716%maRe 220 dichddn6 the BBRoi 5P sabSSH 142

for holding a camera 140 so as to install or detach the camera screen 290 at or
from the front of a camera 140. The wafer holder 220 has a central hole 222
through which a laser beam is irradiated on the camera screen 290 from a laser
20 130.
To measure a marking position by the camera screen 290, the camera
screen 290 is positioned at the front of the camera 140 by actuating the motor 292.
Next, an X-Y stage 150 is actuated to move the camera 140 and the camera
screen 290 to a predetermined position, and then a laser beam is irradiated onto
25 the camera screen 290. Then, the irradiated beam point is measured by the
camera 140, and the position information of the beam point is input to a controller
170. ‘ _
FIG. 8 is a partially cutaway perspective view of another embodiment of a
screen according fo the present invention. Here, the screen is made by
30 attaching a semi-translucent layer 284 to a round frame 282. The
semi-translucent layer 284 may be formed of tracing paper, for example. Such a
semi-translucent [ayer 284 indicates a point where the laser beam is irradiated.
As described above, in a method and apparatus for calibrating a marking

position in a chip scale markef, according to the present invention, a marking

7



| aser beam fornms an image on the | ower |ayer 182. Also, the photo
attenuator can be installed on the lower layer in order to deidday 2806 aser
beam point fromthe 5 scattered beans on the |ower |ayer. The |ight passing
t hrough the photo attenuator has only one beam point, and therefore the
beam poi npositionbie aasislyed mmds the dingstiog dfha Eseertraidds daliratebapefoss

screen is adopted in this odi ment, but singl e-1 ayered screen i
St 1ol enmaTRRGrhacacers AatloRuneeTs a0 Fovalsrnodutie 2 Fegiing e Gtsalie uch

as lo Se?bsiftibﬁréﬁ'a%@@rt b&ArAZEn e Sasily AdjusteChERIdiAting Y 196erb &4 Yida
enbodi nent of an apparatus for calibrating a marking position in a chip

scal e mar kemi-baoskiceot dayey fosmedeahitbe egdge iofiva wafen. haldere measuringnéhe

Fef or ere  TaARERaSd e palt AT BRTuERAL edb Ao tERESHPE Ay OeTHE
Ref er ri ngchlibratién of a mafklihg poshidn i& paricrateaddirectlyhen bobéarm pdfintainadinedt 142
for holding a canera 140 so as to install or detach the canera screen 290

at or fr@ma fereepotiie BErdng FRSHIENICAN bapsedisehy calibraied. themhyRerOBURG I al
hol e 222 _t L I &p&g@ | j on the canmera screen 290
froma la&rﬁé%&%gﬁ%gﬁ‘%ﬁéﬁlg a rre'tfrlqj? Er)lgé%%{sf%@ﬁ% by the canera screen
290, the caner g/hikc tisieninR8atiors hass ibeeanpdriizuldriye desanied fwithh eefesereren 1440 by
actuating the tor, 292. xt, an X-Y stage 150 is actuated to nov he
cohor o 10 JprataEoR IR Raigients Gersatnl sgbbe SrabRaR LU RS TR AR IELIN PerAn B ¢ hen
a |l aser beamis chahgéi i REMCNP déRilMag BERhAdE théRM dRRou 86 artihg &

i rradi at eggﬁ%%%c%%iiétg&ts measuredéﬁy tﬁg caner a 14(13, angut_he pols tfogr]]

i nf or mat i the spirit ded beepe pbihstinventiorpas defined by the sppendedidleimsI G 8 is a
partially cutaway perspective view of another enbodi nent of a screen
according to the present invention. Here, the screen is nade by 30
attaching a sem -translucent |ayer 284 to a round franme 282. The

sem -translucent |ayer 284 may be fornmed of. tracing paper, for exanple.
Such a sem -translucent |ayer 284 indicates a point where the | aser beam
is irradiated. As described above, in a nethod and apparatus for
calibrating a marking



position in a chip scale marker, according to the present invention, a
marking 7 30 May 2006 position is neasured and the direction of a | aser
beamis calibrated before narking characters and/ or nunbers3®Man2Q08f er .
During a marking process, the position of a |laser beamcan be easily

adj ust ed i-# '%i g the laser beamon a sem -translucent |ayer forned
at the el\'{i\Fg'¥atl 5@% s hol der, nmeasuring the 5 irradi ated | aser beam poi nt,
" and calibratifhg a Aené&ihed fposalibrating &umartking pasiticoreint 4 ehipcsdaldmarkem of a
mar ki ng positi,on is perforned directly an a beam point irradiated on a
Soreen, {13k PREPIS & 1BELIRG BrPcesh Yd aNigling & FSeiboaip doga 16 sayce
perform pg 5 BafdRild AGaRaREaTaNAEr ARG aH FIheRAeROIHE IMEthel cAnpHsRig:chi p.

Wi le this invention has been particularly described with reference to 1o
preberred enb@ipasiog atseseeivwhightiswiguivalentin sbape to thepyafaiowea wafen ed i n
the art fhat cvari anges in formand details may be nmade therein

w t hout ﬁ%@smr?{_ﬁ"ﬁﬁﬁﬁﬁgvﬁgﬂs;)i rit and scope of the invention as defined by
the appended @)aira@iatilg 30adéybein Gt Wﬁrédel%rmirmmﬁ%et?poiﬁt-onﬁhﬁdﬁ@éh for
calibrating a marking position in a chip scale marker that perforns a
mar ki ng B$ibedke |lagerisprEcg wnderdhe scewess apd measuwsingdhe positionnfitee lasgh a waf er
via a ga . £ - i 1 sing: 5 (a)

ol aci ng. EAMEE A RaRerdty Alvihg e chmerd awhich s KRl oL ATBOROS, o et
holider f positioh tb the: laber s@iree wilhespecttdithé isoeen, labsee thetayef paint;

redeterm ned, target point on the screen .using.the |ase ource under the
Screen,  and niadremitnEdNe Gisas e BPSEAR MATBAIOM @ACANIAIET camer & by
movi ng the Ca@rrépémrgjﬁ?tﬁgsgeféﬁ@&)g% ggﬁeluﬁnapéf predéferRfsed bai?.g;o the laser

source with respect t creen, € target polnt;

transmtting (d)ecomparinggtbedsismited positioranfoomation witbdhe tanget peing;d)

repeatin teps (b) and (c) at a plurality of predeterm ned points; (e)

conpari ngn‘ﬁhe transmtted position information with the target point; and
15 (f) calibrating the position of the laser beam irradiated on the wafer by

adjusting mirrors of the galvano scanner in the event that a deviation between the

position information and the target point falls beyond a predetermined value.

2. The method of claim 1, wherein the screen absorbs the laser beam
20 and emits light upward perpendicularly to the screen.
3. The method of claim 1, wherein the screen comprises:

a lower layer formed of a glass or acryl layer that is processed to have one
rough surface on which an irradiated laser beam is scattered at a laser beam
25 point; and |
a photo attenuator being located on the lower layer for filtering the
scattered beam which is scattered at the lower [ayer and providing a laser beam

point upward.

30 4, The method of claim 1, wherein the screen comprises a
semi-translucent layer on which a laser beam point is irradiated.

5. The method of claim 1, wherein the laser beam comprises an

Nd:YAG laser which emits infrared light having a wavelength of 1,064 nm, green

9



15 (f) calibrating the position of the |aser beamirradi ated on the wafer
by adjusting mrrors of the galvano scanner in the event that a deviation
between the position infoermation and the target point falls38Mpyae0t

predeterm ned value. 2. The nmethod of claim1l, wherein the screen absor bs

the | asefhARlin S PAUH Rt B 538 Him UINEAk BSEBBRGHGHhEH{Xubh. Hhg, o°1 oo,

The neth rern the ’screen conprise er forned

of a gl asitramiolellight hagingra Waatlengtipofdss ard whichivaethimdeharrorghwavef ace on
which an irradiated | aser beamis scattered at a | aser beam 25 point; and a
photo attenuator being |ocated on the | ower |ayer for filtering t he

scattered beag whi aficiriot6alibeeaibraind Hind IR pddHIA! Id €nfruidliifhear | aser

beam poi nt upward nmet ho he screen

conpdr i sethad pestoninstar Baskiog 9Mcasa3tafr|rradlak»l19cawlaaer heam fowara Ipsensourse
irradiated: 5. .The nethod of clai ﬁJ], mﬁ%' ﬁgbeamco rlses an
Nd: YAG |8§@rwﬁ)ﬁﬁré’tlﬁ‘ @rﬂaﬂ‘?ﬁorﬁ‘iaé"r“&aa{‘ GRAg FFBS AFOMRNY 064 nm
green 9 30 Naya)Zﬂ%ﬁudmg?atwéTewhaaea M@fﬁéreaqﬂuhanffy&?r%lémaréfm fg‘h@d'té a second

harmoni ¢ wave, ‘and wultraviolet light having a wavel ength of 355 rim which
i's a thi farmhacepaeririaeirsle @oumd@ erntrabfioteopn whiichtherwalgr is placeding positi on

in @ chip Scahd kg DILIPheRe 4Ol BB RURIKLAhBEPGSRPY 17adiating a

| aser beam fr ase source’on a a ga No scanner and an

f-tfet a kems-trahBparset kyer onarthe hvlegroundahe peatrabhaclg in tehvafertlderby i n
which a plurality of holes are_ali ?ned to forma concentric circle around
a cent r athe@ser spuiRgiwKler fe W&f%'r qlderand-mgasuiyg anosition ofihe 898ser beam

at a preg@hﬁ{ iPiia'a%q ﬁ%ﬁ‘?(ﬁé sB @Fan%[uc%nﬁ%yﬁ?ﬂhxgyraié'ﬁﬂé ae sitiG&d aBdlve he hol e

around the centr ein er source under the
waf er hothetargeichoistasur i ng a position of the |aser beam irradiated on the
sem -transl uc '

: t b t t;
(o) tranam 111 % VPR HUAE HRERaBEIad Bosiial bYRRE S Baoe onBIey ol of .

15 (d) repeating steps (b) and (c) for the holes around the central hole in the
wafer holder;
(e) comparing the transmitted position information with the target point of
the semi-translucent layer; and
(f) calibrating the position of a laser beam irradiated on the wafer by
20 adjusting mirrors of the galvano scanner in the event that a deviation between the

position information and the target point is beyond a predetermined value.

7. The method of claim 6, wherein the screen absorbs the laser beam
and emits light upward perpendicularly to the screen.
25 |
8. The method of claim 6, wherein the semi-translucent layer
comprises: ,
a lower layer formed of a glass or acryl layer that is processed to have one
rough surface on which an irradiated laser beam is scattered at a laser beam
30 point; and
a photo attenuator for filtering the scattered beam, and providing a laser
beam point on the lower layer.

9. The method of claim 6, wherein the holes around the central hole

10



15 (d) repeating steps (b) and (c) for the holes around the central hole in
the wafer holder; (e) conparing the transmtted position information with
the target point of the senmi-translucent layer; and (f) cal PBMaveo$ t he

position of a |aser beamirradi ated on the wafer by 20 adjusting mrrors of

the gal vaporseauaTobiial MefRith  Bledhfledtall Sk Bl 4RRt il neEs L1 O

I nf ormat ronh —an arget polint 1S beyond a pr ermne
met hod oflistdraieaway fibar thercitcuenferareerofahe eehisal ide lofi sesr wafisrholderdremni t s

l'i ght upwar erpendjcularly tg the screen. 25 8. The nethod of claim®6,
wher ei n m@?‘s@ﬁi@@{ééfﬁmﬁ%ﬂ%cﬁ‘%er conprises: a |lower layer formed of a
glass or acryl layer that is processed to have one rough surface on which
an irradiated | aser beamis scattered at a | aser beam 30 point; and a photo

att énuat or f ofl0f i | Aemithgdtdicadibeatingrathavkinghpositiengn @ghip sgale matker beam
erein_the hal es

poi nt on, the lower |ayer. 9. The nethqd.of claim®6

P und ¢ HatoerBHEs & Bhiing Piastss PYohaaatRG 4 pRelbeam iR & Bstadfe s 1 -
concentr pf Livafdreia 8YANING staPherahg amifiReta Iéh§,ttﬁ@¢ﬁeth\6@3bofrﬁ;ﬁi§irﬁqle
circunference of the central hole of the wafer holder on which the wafer

is to be placéa).urdoading therwefrsdrasm acwerieshaldaiy a marking position in a chip
scal e mar ker g@%&t%‘?ﬁﬁé% rg%rci‘éé?'gaﬂh?,%oﬁ'ﬁ P4 ddri 84! i H?e%sﬁ[iﬂgﬁﬁer heam

froma | aser a Wwarer "via a gal'vano scannef “and an eta | ens,

t hejpmet hbdamopaaiticn, tige cafmara soteendiaving e endfretathblgatached &5 aho{-Yer; (b)
positioning a canera screen at the front of a camera for neasuring a 10
beam posﬂﬁ%h, the canera screen having an end rotatably attached to an X-Y

stage; (c) NOY\FoViRG tREEMBrABAd e cSRIGRE 3cRhaB™ brodRtdtifiNsd Birgbned

t ar get
point by moving the X-Y stage;

(d) irradiating a laser beam at the target point and measuring the position

15 of the laser beam irradiated on the camera screen;
~ (e) transmitting the measured position information to a controller,

(f) repeating steps (c) to (e) at several predetermined points:

(g) comparing the transmitted position with the target point; and

(h) calibrating the position of the laser beam irradiated on the wafer by
20 adjusting the position of mirrors of the galvano scanner in the event that a

deviation between the position énd the targgt point is beyond a predetermined

value.

11.  The method of claim 10, wherein the screen absorbs the laser

25 beam and emits light upward perpendicularly to the screen.

12.  The method of claim 10, wherein the camera screen comprises:
a lower layer formed of a glass or acryl layer that is processed to have one
rough surface on which the irradiated laser beam is scattered at a laser beam
30 point; and |
a photo attenuator being located on the lower layer for filtering the
scat_tered beam which is scattered at the lower layer and providing a laser beam

point upward.
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poi nt by noving the X-Y stage; (d) irradiating a | aser beam at the target
poi nt and neasuring the position 15 of the |laser beamirradi ated on the
camera screen; (e) transmitting the measured position infornd®Man2@0§ a
controller; (f) repeating steps (c) to (e) at several predet erm ned

poi nt s: (g) C ar t oi nt; and
(h) calibrati ’ril):gpt hzﬂgg]isél}ﬁoa ?BPTP[. 1@9/{5%8%%@%%3%&;% dé)drﬁﬁItl ée%%‘/vaf er by
20 adj ussemgtrahaup@ﬁllay@mmﬁ:hmhra lzrserbéanhmmgtallsumdmtedanner in the event
that a deviation between the position and the target point is beyond a
predeterm ned value. 11. The nethod of claim 10, wherein the screen absorbs
the laser 25 heanyrahaib of Liatit1o MerdnRRe R iveahptomphiged BR Screen.

12. The met hod of claim 10, wherein the canera screen conprises: a |ower

| ayér f oNdetAGflagergihisk emutsaofrgted I@‘érhatvhi@ta wavplengds ekt 064 nm.vgreene rough

poi it afantiiayiid Vvblendih Bt S5 RS SR SSro oG Harferfie, "o

filteringitrabletdigat haviag donavelehgtehofi 35550a! blchds & third haridtic \lva\y@r and
providing a |aser beam point upward. 11 30 May 2006 13. The nethod of

claim 10, wherein the canera screen conprises a sem-translucent |ayer on

whi ch a | aser pbea ' [+S e le LS 1 GH . JimtL [ wher ei n
t he | aser bea%é)co%ﬁ%g@tgréatﬁs?H@b@éﬁﬁa@@%r@p& er%ﬁt%gcrﬁél gél[rgerﬂéll:k% ht

havbng ahawing waier tnacking |43e4, mmaf@rmﬂdlerfoi'gbtdlrlrmalwajeaanrdveetmgté1 of 532
nm which is a second harnonic \Y uItravo ht havi ng a

vavel engfRVINd WBIEE GORNGAEE P AY X5Vt gqja ave e wa A(HGQBHH' b2 < for
cal i brat i 0 H : .
Bt Rl Ob g T 15 et Tk T

connected to aschoen whlabes aQUweleﬂhm Sled tmfdjlled%afearmdm&m%ig oran Obj ect
held by { Puch a {aser eamefrrOm tHS Ia?soe?%gﬁtrcuesur?c?emﬁésscpe%n is irradiated and a

15 beam point is marked, is placed on the wafer holder; and
a controller for receiving information regarding the position of a laser beam
irradiated on the screen and for calibrating the position of mirrors of a galvano
scanner of the wafer marking laser in the event that a deviation between the laser
beam position and a target point is beyond a predetermined value,
20 wherein the wafer marking laser and the camera are located at opposite

positions with respect to the screen.

16.  The apparatus of claim 15, wherein the screen comprises:
a fluorescent layer for absorbing an irradiated laser beam; and
25 an upper layer deposited on the fluorescent layer, the fluorescent layer for
transmitting light passing through the flucrescent layer upward perpendicularly to

the screen.

17.  The apparatus of claim 15, wherein the screen comprises:

30 a lower layer formed of a glass or acryl layer that is processed to have one
rough surface on which an irradiated laser beam is scattered at a laser beam
point; and |

a photo attenuator being located on the lower layer for filtering the
scattered beam which is scattered at the lower layer and providing a laser beam

12



a screen which is equivalent in shape to the wafer, and the screen, on
which a | aser beam fromthe | aser source under the screen is irradiated and
a 15 beampoint is marked, is placed on the wafer hol der; af@Mayediftroller
for receiving information regarding the position of a |aser beam
irradiatﬁgigg @?g screen and for calibrating the position of mrrors of a
gal vano CanR (%f the wafer marking laser in the event that a deviation
between the | aser beam position and a target point is beyond a
predet er mi ned val ug, 20 mhereln t he mafg mar ki ng | aser and the canera are

| ocated at opp®si t@heﬁ&ﬁﬁf”itﬂﬁ9 Fiaim Toe einithe ShreenGUBRIsesa The

apparatu _ erein the screen conprises: a fluorescent |ayer
for abso§ m%rfégﬁm%ﬂl%?ed | aser beam and 25 an upper | ayer deposited on

t hesfl uorescent |ayer, the fluorescent |ayer for transm tti ng |ight

o aon. 17 THS apBapaPRerane of et s, WRRE iR e Batereudin B Aiatbd 50

| over |aM6IbsféPéf§ﬁén@cﬂ t@fcﬁh‘ﬁé%oﬁéerﬂﬁé)élrclbaéfﬂf|std”'9|‘edk-:-§erﬁfﬁé@8%@éhdeo have one
rough surface on which an irradiated | aser beamis scattered at a | aser

beam poaway from the gincinfesenemola sentsalihale invwhickn vafertie to bealagesyer for

filterin at the | ower |ayer and
provi di ng @%&Ei‘?’ﬁo éﬁ%%ﬁéwé%bgg%éﬁ%ﬁﬁ%%rd. 18. The apparatus of

cl apm 15, wherein the screen conprises a sem-transl ucent glass. 5 19. The
apparatus of claim15, wherein in the wafer holder, luraljty of holes

are aligned té0 f or ANAnPRREA TR caligratinga marking F?P"EJ‘%"B(Pe kip sealegnarker ance
anay fronz.&.gseacgpwgr@hg%r%ﬁerw& rdor RQlfd @gggrﬂana V\‘F"’érﬁérd s to be

pl aced s covered Wlt a sem-tr ucent Tayer
moving while connected to an X-Y stage above the wafer holder and measunng

an object held by the wafer holder, the apparatus comprising: a camera screen

15 an end of which is rotatably attached the X-Y stage to be moved to the front of
the camera, the camera screen is moved together with the camera to a position
by moving the X-Y stage where a laser beam is irradiated from the laser, and the
camera screen is a semi-franslucent screen on which the laser beam is irradiated
and marked; and

20 a controller for receiving information regarding the position of a laser beam
irradiated on the camera screen and for calibrating the position of mirrors of a
galvano scanner of the wafer marking laser in the event that a deviation between

the laser beam position and a target point is beyond a predetermined value.

25 21.  The apparatus of claim 20, wherein the camera screen comprises:
a fluorescent layer for absorbing an irradiated laser beam; and
an upper layer deposited on the fluorescent layer, the fluorescent layer for
transmitting light passing through the fluorescent layer upward perpendicularly o
the screen.
30
22. The apparatus of claim 20, wherein the camera screen comprises:
a lower layer formed of a glass or acryl layer that is processed to have one
rough surface on which an irradiated laser beam is scattered at a laser beam

point; and
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20. An apparatus for calibrating a marking point in a chip scal e marker
havi ng wafer marking | aser, wafer holder for holding a wafer, and a canera
movi ng while connected to an X-Y stage above the wafer hol dep0Mad298asuri ng
an object held by the wafer holder, the apparatus conprising: a camera
screen 15 an ' L8 ot - to be noved
to the front g#%oﬁigﬂQQ%%Pgﬁew g&%ggé%Eﬁ@%%@gﬁppggﬁ%@ggeﬁéggﬁﬁer with the
caner a t scattgred ibeaanwhizy isweatigreidnat the Yowerlggemdned praviding arlabeameam
irradiated fromthe laser, and the camera screen is a sem -transl ucent
screen oRCWAMEWafthe | aser beamis irradiated and narked; and 20 a
controller for receiving information regarding the position of a | aser beam
irradi ated on the canera screen and for calibrating the position of mrrors
of & gal vano28cantbe appatadius whtlaim 2, Whegeindbe camera Iserasnecumptisgs a

devi ation_be ween tﬂ@ | aser beam position and a target point is beyond a
predeterﬁ?WE anFHEEM D855, The apparatus of claim 20, wherein the canera
screen conprises: a fluorescent |ayer for absorbing an irradi ated | aser
beam and an upper |ayer deposited on the fluorescent |ayer, the
fluorescent layer for transmtting |ight passing through the fluorescent

| ayer upward perpendicularly to the screen. 30 22. The apparatus of claim
20, wherein the canera screen conprises: a |lower |layer formed of a gl ass
or acryl layer that is processed to have one rough surface on which an
irradiated | aser beamis scattered at a | aser beam point; and 13 30 My
2006 a photo attenuator being | ocated on the Iower layer for filtering the
scattered beamwhich is scattered at the |ower |ayer and providing a | aser .
beam point upward. 5 - 23. The apparatus of claim?20, wherein the canera
screen conprises a sem-translucent glass. 13A
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