:]1}e3e "]11:06T >&P100041 CH P SCALE MARKER AND MARKI NG METHOD BACKGROUND
OF THE INVENTION 1. Field of the Invention 5 The present invention rel ates
to a chip scale marker and a marking nethod, and nore particularly, to #100041
met hod for marking characters on a wafer chip after calibrating a marking
di stance froma | ase in p scal e marker
and a device thereoféH&%Sﬁ%ﬁﬁﬁbﬂ? ﬁ*@ﬁﬁéﬁg\@"ﬁ# I n general,

waf ers used in a sem conductor manufacturing process are conposed of
several thousands to several tens of thousands of chips. It is required
that characters or/and vaﬁ@KG%@UN&OFe‘cﬂHEnH\EVEMTI‘@de of each chip in
order to cIaSS|f|y I”Joit ’@s gccordl ng to their production |ot is nunbers.
Presently, 1a Chl Q I AREPN s ng a | aser beamis used as a tool for
marking. FI G 1The gre86hERBéhoryictitesftod @ﬁﬁ%bale maru@rmleerrrmk:hgr 10,
illustrated wwth a wafer w Referring to 1, the wafer wis placed on a
waf er hol dénethodagrd mqramﬂlwmmmmewqwgrmafhm gharagiethendaf er hol der
20 20. Al C system 30,
s ir7adi adiCoTE R oL CoUbAH nafifh WIS ANEE Rer i hd @RRE, *YEoun) “and
an f-thet a dJsemnpa (aser o$acnmr) scaledndikeabhy ande\kse thereetit ers on the chips.
Above the wafer holder 20, a canmera 40 is positioned for nonitoring an

obj ect held by the wafer holder 20. The camera 40 is connected to an 2s X-Y
stage;H0 a no 50. The reference nunmeral 60 denotes
a tab 05, on@dv\,hl ‘(gﬁe%cﬁgﬁ%bhg\e;ﬁgla%@gﬁtd the wafer holder 20 are placed. FIG
2 is a view shown ggnaraie\paiers)ﬂse@dua semicehdifcter mapgfachying proceds at ed on

hol dor . Rel? FPRpasBoRy St s i SEPART IS dth BB Eort 2ot

waf er chi p if |scraqm|i>éd theit kBhActEROrAhdmEmbes grel Man@edserRaveface@f shown) .
Here, it is possible to obtain good quality of marking only if a

P100041 narelaphg?hﬁhmf%r@@rI%Claﬁ%étﬂlem'%écfﬁ%rﬁgtg @fth?}'ié’r@@lﬂitwndﬂtfocus D. O
S I f /D)2
{5% denot es thepgﬁge%ﬂye? |C§ gaér?q‘%lnw&r éeirn‘tﬁ]scii-)'é%l Ihg&%eeén}g%egg?ﬁgskocus
d| stance andolHor markihg. wavel ength of a | aser beam However, in a wafer

including a plurakity of chips, there is a rpage jn_a, certain direction
due to wei ght oﬁ{ahi s@ﬁe"%i'}atw% gﬁ qq{'@'%&'ﬁ? g%'?frg@é( 5ﬂh ot her
processes (jftted RithlaGvafer w. Tfﬂéfe‘ﬂﬁrﬁ@ﬁﬂ?l@eﬂQﬁéfweﬁér/ﬁrl@rpla?éedMawaf er is

bi gger, the wafer is thinner, and the wafer shri nks nore,
wafer holder 20 and a laser system 30 is positioned below the’ wafer holder

20 20. A laser beam oscillated from a laser source of the laser system 30, is
irradiated on chips of the wafer w via a galvano scanner (not shown) and an
f-theta lens (not shown), and finally marks characters on the chips.

Above the wafer holder 20, a camera 40 is positioned for monitoring
an object held by the wafer holder 20. The camera 40 is connected to an

25 X-Y stage 50 and moves with the X-Y stage 50. The reference numeral 60
denotes a table, on which the X-Y stage 50 and the wafer holder 20 are
placed.

FIG. 2 is a view showing a depth of focus D.O.F of a laser beam
irradiated on the wafer. FIG. 3 is a view showing a warpage of wafer on a

30 wafer holder. Referring to FIG. 2, a laser beam to be irradiated on a
horizontal wafer chip from the f-theta lens 34 via the galvano scanner (not
shown). Here, it is possible to obtain good quality of marking only if a
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io the coatings on the wafer harden. If a height deviation h of wafer

surface to be marked due to warpage is bigger than the depth of focus, the
mar ki ng qual ity decreases because a beam | aser density changes dependi ng’166041
the position of a chip on a wafer surface. 15 SUMVARY OF THE | NVENTI ON It

[ bj ect th t t t t had th
vt o1 vt pAgRANG AR RrpeEhiRe rgnar &f 1 0P8 & RS Eng- iR, 11 is
anot her objtﬁgbngfh 6ﬂ%cﬂé§é’é]&ulbféﬂ3§§ fQIdpwWL provide a chip scale 20 marker

for the above rking nmethod. To acconplish the first object of the present
i nvention, thereDQstlt@W(ﬁé@)a met hod for mar ki ng, u5| ng a chip scale

mar ker , V\/nereln | ase S .r d.fr on the wafer
chips via a gal Ji‘?t& @éﬁﬂ?g?gm?dd@ﬁ{é}g 7 MCK ge%ﬁ.t‘?prl sing: (a)
nmeasurg ng peGud distarde aritf o rl@the)Waoéleaagnt ufallaser béfarrIDOI nt s on the wafer;
(b) transmtti ngv;he measured position information to a controller; (c)

cal culating a délowevesninwademineluging@ piralityof shipsptheteds atwalpAgehet a | ens
dth |
rom tne ¢ ra el QriBid aded AEf b WAt UHPHT Hdlatdsdrdda® 2 | one

great er thamdaotpeeﬂ&ioessweéfé)‘aomﬁue)l nTmbevarpage(oe):omlsdveaénatsg t he
wafer chip the f- thetalens I t

t t t the f di st
is preferaﬂh% V‘faz%’tp'stbr'@l Ionﬁ't? @gger '§ 'H‘é'océ@ua?@m i rash{m-scfﬂﬂ'fea(‘!‘f e‘é*Ensor a
| aserysensqre cBéﬁ‘ﬁ%é e kpe \Aiahﬁ' tedr88n ( ajk o ﬁe.gﬁm@néw h Yo nt%rfépéttf?&i
f ne ur aI ity of

P100041 each chi the wafer or erforrre redeterm
waf er chi péqumerkecbdmtmwamageela@ggﬂféhan ithe gapth G)ferCu&i dbem@rkmg axis of

2 mar ki g YIRS B CalsR L ohe RS an LR RIS R e '

devi at i ons.position dfsa ehipforr @atert uafadehe step (d) conprises: (di) equal ly
dividing the marking height deviation into a predeterm ned number n, and

formng the divided n regions at a marking surface of the wafer by f or ni ng
contoyr lines with the equahmnAYy e TRE NVERGIORL T on; (d2) adjusting the
waf er chips of a selected r‘e’g—Un—at_a“p‘r‘e‘dFt‘ET‘rTran stance fromthe
f-theta | ens; (dBip ammtbgeagofvtaé@resej‘ttcmuqmlooftotpmwdeIa—:meétbdiegl on; and (d4)
repeating ste The th of the e aII di vi ded hei ght
bRt 19 Sh S8k be el ahoaga el AR el e SRS i peEhg s
preferablywaepnal | er than 1 /2 of the depth of focus of the f- theta | ens.
To acconplish anot her object of the present invention, there is 15 provided

a chip scal e nardkisranoiagr ohjestafdie QVGP%I"‘W%'P@WWV'%@W%SQEI fer, a
waf erZJtoI dep kQFfér‘tHB%bb\/Q%étk}@frﬁ;t@.be processed, and a canera whi ch
nXx-Y's

noves whi |l e berng connected t t age over the waf er hol der and
nonitors an obj él'aiattm:jrﬂplls}'t thaélrsmttiecttmnﬂepresdmmlmnpospﬁieee imr ker further

conprising: a .sensor asu ing a verti.cal posi each chip of 2o
Che water . PiAYasd sumaReLBr ARG uRob LS Srefaniet whowh aaroky r ect | on.
It is pref Yeaph & Hradiatéd froRta I erisdUESNOR the Watat dHitss Wiaa §4ReERo TO

acconplish the second object of the present invention, there is provided a

chi p scal e seanrefand gndiieetadenpringimethad pemmpising: (ﬁbmﬂfﬂéuﬂh@ Poskien syst em
f t f 2
vertiZar " nuolisBfion B8 RSl R ncilb O thearePibF RinGithd BR®, L7 20 g

obj ect of trheawredqmﬁntlon\miuxrnnanontmaramntmllprrcw)lMlatlmgtapdewuloa mar ker ,
further corH)r

isin a . focys. distance correcti.on | ens,l ocate vveenthe
| aser oso EERVERN HmdiEs PN S dbanndhs Fiieio lonsand T ROROOREE: he focus
di stance cqyaeLiifdcd §ﬁé al chls'l’s dRtdHe ANk Althétaress frem theRdrsriegRl PTI ON OF
THE DRAW NGS P100041 The above objects and advant ages of the present

i nvention \ndsitloﬂjlelbfmmaht@ﬂea@@rlbmﬁ dgyiatircisigiealgr thania paedetgerreinedr ed

T s o cn e b st (o), CyralHeg st e o A Raptiogb Ehpurdabs T, ©
show ng a dfgthRcebf fhecihetd lems| aser beamto be irradiated on a wafer. FIG
3 is a view show ng a warpa a wafer on a wafer holder. FIG 4 is a

schematic view df 'Sapféfﬂfﬁb@dg%thﬁaﬁ*%Ka)d§<£‘?ﬁ%ﬁ‘+'i@d using a non-contact
sensor, a laser sensor. Preferably, the step (a) is sequentially performed at
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preferred enbodi nent of the present invention. io FIG 5 is a schematic
configuration view of the |aser systemof FIG 4. FIG 6 is a schematic

pl ane view of a plurality of chips formed at a wafer. FIG 7 is a pl ane P100041
view schematically show ng a met hod for neasuring a warpage of a wafer. 15

FIG 8 i di f
Curt ace 1o bAmamgt 8 G107 befBumitd hucd b daibdniupiniar walel? o 'R &

8. FIG 10 dh%@pdélﬁ‘dhéi?&%ﬂéa%ﬂbhésﬁ% it Mo OSH8G aﬁ%&'@éf fherwaRasuring a

war page of a wafer. 11 is a sMematlc view of a chip scal e marker
showi ng andt isqnfebﬁahiauth@ﬂhe@tem k@) further eaapysesicaleulating® Barldng DETAI LED

moro ful |y NG AR TR En 138 rRbTHERL by hebhior s R ARoRR "
preferg ed gnigqstefsrabie toat mb%tepwdarrtompns@ q@w @@élwrdmdrﬂgemblmgrm%ar ki ng
di stance of a chip scale marker, are shown. he draw ngs, the thickness

of |ayers dWight&gvigiiondpto %f?éﬁj&i?@@'éﬂdff&mt?ﬁrdhﬁr@ forming uﬂel ci=JV'3G‘§é’hemat| c
view of a Cr@ﬁ@né%ga‘?g rlfiéuﬁ&cé){)ﬂfh%%é@r% fﬁ g}%@%&[ﬁ%e%fw&%e‘” esent

i nvention, Vi ew show n onflrguration of a
| aser syst eguafly El\ﬂdedflhelahf deviatign;t( d2Faqﬁstu4g trelwaferechipes of & skletbed ng

d 180 and an X-Y 1 table 160  The waf
ol der 120 TPHOBGAARRIPERISHINGSt dTApel R e FAneR Tehe (68) (TR ARG devi co
180 iy a hohigootie s‘é!éc‘?@é kélon et {cRr) rébe&tiny sepd (@2) ARe (am)f er hol der 120

and a |l aser system 130 is EOSItI oned bel ow t he waf er 'hol der 120. The | aser
system 130 |ncI udeslengineefdhe sswaldy divided beigpt deviation may besmadeam and a

f di st f-thet
| ons 157" sAHALETS! oo o ¥ie i ena e BRI B ORBRC b /80nRE, o 151
The gal vanmmaoﬁﬁicuéwlhemtmﬂm udes an X-mrror 136a, a Y-mrror 136b

d t d d.the Y- trol
posi 11 ons of ¢ R GRGRBIRISTAG R e6H1 e Pressry VRNCB: BB beam on a
predeﬁ Qwﬂéa'aoéhub @cé‘le%ﬁgrk@'rﬂ%tlh Oded B9adert ié}'nlf&” atdrlg ?kes It

pOSSi t an incident |aser beam orms a san® sized focus distance in
an enti re veafenra waf&{ hoigecifogsuprgiring awafee tabe prodessed, dnd aataneersor r ect i on

Theta | et s deing et T05h Sy eoBifler BB A0 LT ng the
l ens 132 omridvaohsrerarbeisjecieslt bythe wider Boldes theichgrsdae markereen t he
| aser source 131 and  the alvano scanner, 136. The novi ng neans includes a

fixing neaﬁﬁﬂﬁ%rSquBP”gf'PQlﬁhéerﬂ% PHRIEASHIIRg AnvastiedRosiionsf gachchiBef a
|| neao Ul Ao driffer BhdBHiaRE 1éiRoliny'the WERBIROIRR I'a FeltRa) apgimin. & rect! on,

and an actu whi ch 1's connec I XI ng nmeans w'th an end
of a strokdt isipreferatsa thatidtheweasor isecaninectey todhasX-Y3stage. t he | i near gui de
134 in a hori zon'to accdo'rrrlﬁlcsthi R&"second object of the present invention, there is

provided a chip scale marker, further comprising a means for moving the

laser system for wafer marking in a vertical direction, instead of a means for

25 vertical moving of the wafer holder.
In addition, to achieve the second object of the present invention,

there is provided a chip scale marker, further comprising; a focus distance

correction lens located between the laser oscillator and the galvano

scanner; and a means for moving the focus distance correction lens in a

30 horizontal direction.

BRIEF DESCRIPTION OF THE DRAWINGS




The focus distance correction lens 132 is a convex |lens for focusing an
incident |aser beam If the lens 132 noves toward the gal vano | ens 136, 25
a focus distance, for focusing the | aser beam passing through the f-thetfd00041
| ens 137, increases. If the lens 132 noves toward the | aser source 131, a
focus distance, for_faocusi.ng the |aser assing t.hr h t f-theta

| ens 137 Qecreasgge. ata(ﬁ/g (Pst?igglrs %#?%ﬁ?ﬁg? ?‘&QF%BUPX%H@%&W?E irradi ated
on the chi Fbe@bw@me@ap@ér@ntWyfdé@@Hihﬁtiﬁ@ietawpr@férf@d embRiinedfdbb, and the
f-theta lens 137, and finally marks characters on the chips. In addition,

t he ref er eflbereqtinithapfergaceitthihecaitacheddrpwingsipwhighdevi ce which is
positioned at aghde . - e nd noves the

| aser system 13&ﬁ{3h?é§9esrctﬁgeg%qé§f@&éf%&éﬁgfc’:%rrﬁ’ré%gsggsﬂ’g%se?ti oned above the
waf er shol der 12FIGo2neriewshewing dl8epth oftfpews ohellakerbeahetopéer hol der. The
canmera 140 i s connected to an X-Y stage 150 and noves with the X-Y stage
150. In addiradigied @n Ao¥afEbnt act type | aser sensor 170 is connected to a
side of the X-Yiga wi I Iof & A0afeP f'm |1y under a
waf er hol der 12ﬁ§hgqsrré§§%\’rv§?%t Hgggéé"{agggé@(?fét‘ﬁe wéﬁzdr\w\%é(gn t' ég' waf er

hol der 120. I n &dGi diipa,scheomticrigw af alghlp sealplmarkér aocering td at he

functions of the chig czcaelgg gﬁ{ker. The c0ﬁtrol | er 190 receives position

i nfornati o_r?r% rrteﬁeerp QAMER L ( eRFFé_ef‘ BYeE %n'X-Y stage 150 and the verti cal
novi ngy devi ce 1§4gG, Bﬁgaasdhéfﬁatﬁ:aion(ﬁpﬁiaii@ﬁ@viewfd?'tﬁ@las@ﬁs?@tbﬁﬁ@ﬂFl@._Qh chip of
the wafer and the | aser sensor, 170 tromthe | aser sensor 170. It is

possi bl e that t fdGeBis pgichematigplare piew el Phiralifiafichipsdrened &8 bet ween
the f-thet gvéfgps 137 and the wafer chips by driving the vertical noving
devi ces 138 and 180 according to outputs of the controller 190 when marki ng
with a | aser. THeGc@r$ aglamees viedOsghesnatically shbevingahenethbdder mieasbeng ocus

di stance forned %y the f-theta lens 137 by driving the actuator 135. FIG 6
is a schenm@ WVeRA%RHI & V8lE'showi ng a plurality of chips at a 20 wafer. Each
chip fias an ar eF|5e83s hidnd viWEsesaRiAl afolvig alréthbd tbAdivnglhaw ngs.
Referring to FIG 6, chips ¢ manufactured by the sem conductor process are
fornmed in peafar swiface foh markimgdot her at the wafer w. FIG 7 is a schematic

pl ane vi ew show et Iy i e of a wafer, FIG
8 is a plane vi el:\r/ivé'sgﬁgergrra%&ﬁggﬁq? S owyfﬁgp(gf ﬁr}gt%ﬁ%’gpf%?kg'iaé\}i di ng a wafer
surface for narlflGg10d9d viduescRematicalicsrrovweihg @notlearengihed fof t he waf er of
FIG 8. Referring to FIGS. 7 thr?u h 9, the | aser sensor 170, which is
moved by t BE38UHNG:3Warnage oA Waf®mear direction across the center of the
naferagy, measur geat e 1y idcheattivida e g cfh'i;?%él@?ném%?éhé\ﬁﬁr%oéno]tﬁ@rto the
surface of the wafer 2. At this tine, a plane position (X of the

measur ed crﬁnpbmﬁmeataghmophipmaierraaoker(otgb@é.wo and the vertical position
Z is neasured by the | aser sensor 170. Then, the neasured data is
transmitted to the controller 190. The nmeasurenment and 6 P100041 the
transm ssion are per {DETRILED DESCRIRTIONTOFTHE INVENTIONf points on at

| east one line. _After the neasurepgent and, transm ssion i s _conpleted, a
vertical hei ghi TRARESEBHNKERION W My RHeCiPea ab eI VAR AalBronet

devi ajd on | i i i } Prefe WERHb iyam and t he
m ni ?r%dm of t?ﬁ@e %%@Pﬁ'@%?ﬁ@g?sm%ﬂf (r er?%? to lg}irgénfg?d.? tlﬁ? t he hei ght
devi at i on hinventigneatdevicerfancarrgetingea srarkingdlistange of fcthip sealpinearkar.dept h of

f f the f:theta, l t h i ght. i_at ' ivided b nmb
LYt ol i Mo o el Byl i gl 2 e
pref er abl e gxagyermted Yorddatity. 0 di stance is set to be less than 1 /2 of the

depth of focus to reflect an error occurring at a wafer chip which is
| ocated at bot h ”ivAdea scagmaiis view of a chip scale marker according to an

30 embodiment of the present invention, and FIG. 5 is a view showing a

schematic configuration of a laser system of FIG. 4.
Referring to FIGS. 4 and 5, a vertical moving device 180 and an X-Y
stage 150 are placed on the table 160. The wafer holder 120 is connected
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Then, the wafer chips ¢ are divided into n regions on the marking surface
according to the division of the height deviation. Here, a line for

di vi di ng nei ghboring regions is a contour line fromthe divided hei ght P300041
deviation. FIGS. 8 and 9 show an exanple of dividing the wafer chips into

f ions. / in FIG 9 jf hi. vers t ions, it
o ol asai  fad 43 & Peeioalsmaring devigh i & 2 BonPoriplOigaBr. cib Wo¥l ony. 1 1

both areas ypfs ;5I?éed"@f1_€tﬁe QWIS RoIdEMP20 8L RsEF sySiemd® s Sositihapst the
sane, the 20 wafer chip is arbitrarily classified to one of the two

regi ons. | elovethenwaferdwldercl2®f Thedaser systeny 13hinsiudasa 4sey sowece egi ons

o ef er abi ¢ 1e1det BrautinGaHe SR ReAl R a8 Histal el G RBNIPREIRR Begi on i s
set tqg be gakainersdahfdr 236w An ¢thétaden@ ey sehupntidly Plaséd ony kiseg by

regions is perfornmed. If wafer chips in the first region are firstly
mar ked, af Path fram thgrlaseresgiiatef 13he first region 120 are adjusted to be

pl aced within a i r4kign {Si he:. verid~cal, nmovi ng devi ce
T30, the vt or TR fodhyleR 186 Arftrediies o Xifinthideata o' Lt er

hol der 120 Yamirroht36tmard avwnatoz (noivsitbwiyviondriving dhe X3minporeared drari ned hei ght
by the vertjcal novi device 1 and each_chi p of the second region is

mar ked. A_svdggré?ri’ B@H{}gﬁtﬂf@]t'oﬁércﬁﬁﬁ% Y OF%&?'é"T‘u?_Rp_sm& r‘?’?ffﬁ%‘so'yheadj usting
the pgsi ti gaserYealhBnWPbrRbetefmindd g irl 8 Xa¢difdchBn. t he marking by regions

may be performed using a vertical noving device 138 of a |aser system 130
i nstead of the Vetfibeta lepgildg makes & pogsibig thatanvagidenhlasgebeamhe mar ki ng

Geta 1. 11 0 dSalfE Higb ioRaiGBnBE h B e Maion P A BENGIE fedibfS,
nmoved by tMhevents adbcumdistamceaoneetidsd ders182édr ddmtrolinigeal faduisps at t he

first region on the fer holder, 120 are _positioned within a predeterm ned
K g d SRIABES Pr 8 35a% OORLT EIGSTY Onahg 4 cteiighs TRET laegSPESHEPor med. ot

the fjgst negqi : i [ SEVEH: i

pr edeﬁar m I’-llgg ﬂ.gil %M@g %négéﬁﬁ@gfdﬁéiléggﬂgéggﬂiﬁggam& é_lfﬂ_?] %:[mr?ar king is

per f or med iacherizonta cinedtior,dieiweendhel éaser isbotceabdly and dipe Kalvgnby regi ons i's

performed by _adj uﬁ%ng the f-theta lens 137. In addition, marking by
FeBay

regi ons nma e rmed by adjusting the focus distance correction |ens

132 using the am@VinFQﬁeaﬂ'élmcme&idlﬂxiﬁé NS $33 frifixihg the foeays di stance
correction |lens 132 wll now be described in detail, In case that the first

region is @ﬁtﬂ@éﬁ comactirsiens d92oa lipgar geides! 3 for guiding e BEDg MLanshs 132 is
adj usjed ug) g%&fiﬁﬂf‘ﬂhﬂ?&ﬁﬁn,% é’P?Etﬂﬁbrtl@% WARHSs %nﬁ@&eﬁ‘tétﬂ?&% ﬁxihﬁ”s 137
is positioned on the warer chips of the first region on the wafer Hhol der
120. Then, nmeand hdB withpar érd oba stroke Ipépe 135 and mexgsothe fiNéng meahs act uat or

135 noves t f ogus,. di_ stance rr L: I 32 toward the gal vano scanner
136 with a%se%ﬁ‘@rIm%ﬁégu&%sl%ﬁ@egﬁéh?ﬁ&t?g@i%&ioﬁe focus distance of the
f-theta | ens 137hefaens diskdndeeoresttidAdbns hBR is & darver lerrdfor fodudtng econd
region. FIG 10 is a schematic view to_show another nethod for neasuring a

25 war page a6 ingidgat iaser Reary r ilihetlensi a2 moves toward dbe gabiaperlenyd3pfs noved

under,t he inf L LRl i = 2 nmeasur es
t he vzeérti C%%EP%tﬂgbrt@ﬁec{?gﬁogﬂéelﬂpg@eegdégﬁ)ggpp%§%§?§%%ﬁr§gﬁéSf?ffag%q%f each chip
c, and tranems 137 tihercasas.ur i thellesisar82emoues lowardrithedaserrsalidce 13hea pl ane

o a vert | dasds,etanen s o BaeF bR nscna brouth sy okt BfRcr car for.

the nmeasur gd7dfdcredSed. ransmtted to the controller 190. After the
measurenment and transm ssion is conpleted, a vertical height deviation h
(in FIG 8) of tlhe lagenbeamdiom thelaser seurgenlad. isiiradintedson the gipaf hei ght

devi at{ on ' r ] lLue, I a depth of
Fooussby e relRaftouihifie InB RELEN ThE Fact? B nbHinGBOBR: o0 (e
nunEer n scan‘dﬁlgtauyhgamis\dud{mttm;]mhmd miﬂmsslntatt&mmmﬁh@e@r?remie fﬁcus. TheR,
marking is performed on wafer chips. For exanple, the wafer s chips in the
front regi éwmgral h38 depotes %V%F'E@@@Y'ngp@d'%mhﬁchds arstigned at ﬁle%tq‘ep

nei ghboring chip is marked. If this chip belongs to different region, a
mar ki ng di stance between the marking region of the wafer w and the f-theta
|l ens 137 is adjusted by the vertical noving distance 138 or 180, and
marking on this wafer chip c¢c is perforfed. As described above, marking by 1
o wafer chips is perforned by adjusting the position of the wafer. In
addition, marking can be perfornmed by adjusting the focus distance
correction lens 132 in a horizontal position, depending on marking regions
to which a wafer chip to be marked belongs. FIG 11 is an anot her

enbodi mrent of the present invention, the sane 1 s reference nunerals in

- o " " o o - g, o "



2s It is noted that the present inventionis not limted to the preferred
enbodi nent descri bed above, and it is apparent that variations and
nmodi fi cati ons can be nade by those skilled in the art within the spirit FAdAep41
scope of the present invention defined in the appended cl ai ns and

equi val ents_thereof. 30 9 P1Q0041 at, is clained ys: 1. A pethod for

mar ki ng, usqfhrbe L@SEHP}S&?%F%O ﬁ-aa@?‘,’eﬁ\%&'éﬁ‘ﬁ’ %yﬁ%%@e&do@aﬁnv?@'cﬁp‘raadi ated from
a | aser souyjeetign. the wafer chips via a gal vano scanner and an f-theta

| ens, the method characterized in: 5 (a) measuring position information of

a plurality of poramerais positiqpgdeaboyethe: wates Moldari@ottaenapiterared positi on

st once naigaheRRRY i Wafer fiofder®s T Bt P40 B e Pt Bl ARy S o ana o
focus sl 0 ditadeanse aptl moeed witheie X ¢stade 0501 hin additieniid he-cpptddti on
i nformati on; and i f the deviation is %'rgea}ter han a géede erm ned val ue

d) :
in the steayre%ia,seégenwaﬂ%@ qonpegiadde & aids qTdhe 'Kﬁ?gﬁ‘ Qd heF he focus
di stance °f|a§é}f‘sefn-sbhﬁgn#fﬁfé%-ho}éoﬁtal&ehﬁmd&tamgfé?fhofd I180langvher ei n the step
(a) nmeasures a vertica | stance between a wafer surface and a non-cont act
sensor usi mgeaswesths warpage ofstbaswafer 2003 therwaferdidider 120.cl laiaddtjoryher ei n
hod of, claim 1, wherein

t he non-cont act n 1s,.a l.aser sensar. 4. The t

the step (& cotralEhdahis Blated 33 erafbhedingtons e C¥P selemiF 25 5. The
net hofh of citd dBntrollehepeir8cdilies pbsilon MfotRafiel bPIHEEIEs@Nsehddr agetiedrii ned
plurality of wafer chips positioned on at |east one straight |ine crossing

an axis of the&X-YHtage 130 apd thevericehmwviig devren1 80, and paiaiti¢ale step (c)

further co | : ' i ' VARt t he

maxi mam andRRCe Bttt botieRnRich cHip BF itghafE At R aSergliRRy 10,

ﬁl ai hm 6Ejl whaqOefromtthe Iaﬂee[seﬁgt)r TZOpr it &0 ssﬂlnlé)tharuhaldofyltrdllgli wmgeegs _rrgrléi ng
ei ght deviation into a.predeterm ned nuymnper n, ofmn e divided n
Fegi'ons. at "OWEY IRk eHRaBES BRER R EtR Boe At erebRedtatef EAES Wi th t he
equal |y di ‘HMir'ﬂ;z?trgi‘\flerﬁcQQﬁbﬁhg%Vic{e@zﬁseﬁﬂd\d’%o%cbhﬁnq‘ﬁf&Dtp@hé,Bﬁ of a
selected region at a predeterm ned distance fromthe f-theta | ens; (d3)

mar ki ng waftee contrplerci9t waer ararkingdvitiegilaser. arldne controller 190 positions

the wafer chips at the focus distance formed by the f-theta lens 137 by
driving the actuator 135.
FIG. 6 is a schematic plane view showing a plurality of chips at a
20 wafer. Each chip has an area less than 1mm? exaggerated for clarity in the
drawings. Referring to FIG. 6, chips ¢ manufactured by the semiconductor
process are formed in parallel with each other at the wafer w.
FIG. 7 is a schematic plane view showing a method for measuring a
warpage of a wafer, FIG. 8 is a plane view schematically showing a method
25 for dividing a wafer surface for marking, and FIG. 9 is a schematic plane
view of the wafer of FIG. 8. Referring to FIGS. 7 through 9, the laser
sensor 170, which is moved by the X-Y stage 150 in a linear direction across
the center of the wafer w, measures the vertical distance from the laser
sensor 170 to the surface of the wafer 2. At this time, a plane position
30 (X,Y) of the measured chip is measured from the X-Y stage 150 and the
vertical position Z is measured by the laser sensor 170. Then, the
measured data is transmitted to the controller 190. The measurement and



(d4) repeating steps (d2) and (d3). 10 8. The nmethod of claim7, wherein in
step (d2) a vertical position of the wafer holder is adjusted. 9. The

met hod of claim7, wherein in step (d2) a vertical position is of the P10004t
f-theta lens is adjusted. 10. The nethod of claim7, wherein in step (d2) a

focus distance of the f-thetg lens is adjusted by nodifyjng a horjzontal
bostti on_ ot TeBRMISHaTLAE BRAOTERT &l 3 GEeie R aNER RIS iRo Bbar sour ce
and the gall?(?fg{(br;éq ner. 20 11. The nethod of claim7, wherein the |length
of the equally divided height deviation is smaller than a depth of focus of

the f-theta | endfter2he Maaswemedt and hasmissiomisecanpleteds d eertjcal of t he
equal l'y 2s . divi.ded. hei ght, devi ati.on is_snal l.er.than /2 of . the depth of
Focus of ¢ hegtERialndrr PRI B shdpdtRaStinkdn Thedrafaion'§ i ni mum
di stance ofohefifBd freen e diffefatibethetdicefThé Paximubmandtn& nibinfuhicigke i s
| arger than a length of the so wafer ﬁ4. The nethod of claim?7,

i

hi p.

wher ei n t héneggused yartisablengkhs eafﬂréqf(l:fﬁigb Ethe height dexdatien B is egi on to

whi ch | i _ hi |
o TR e BB e TP andl o SRS bdR arhet L o7

mar ker that¥ i’nc aser system a wafer hol der for
suppor ti ng faheflens,tthe height deeietied, h srdivided doyea aumitiec h sothas thvdi | e bei ng

connected tQ .an X-Y stage over th fer holder, s apd nonjtors.an object
hel d by th@"é@%ﬁ?@ﬁ!ﬁg‘ ?Sﬁwmfgeéﬁa?éomk ?'SfREPF%%P'eéb%@idé\{%S A
sensofy f or JiRases |sr@et@o\s%r|és§lﬁi§éfp/§ldfltﬁ@d@puﬁ@% GStdrétlect BA eMpdrer; and a

¢
means for noving the wafer holder in a vertical direction. 10 16. The chip
scal e nar kexccoiring atisnwatr chipweich isHecated sb bothsdiyideskregionsnsor . 17. The

S\ stage. 18, Aneth e aflr hip B HRidRIoRER0IhS ShInEHRFIIFT or ki ng
a wafer, asupfaee aecobding foothesdivisiont dfrtte deigtit@leviatiobe Berecasing fand a camera
whi ch noves whil e being connected to an X-Y stage over the wafer holder, 20

and noni to@Vi‘a'ﬁleﬂigﬂﬁorW@I regigpstina %ﬂ‘t@!‘r s tHemn. h?r?éVigﬂ‘ij Be!&fﬁl e marker _

further conpiistoRd: FRG8el "déQﬁoN%@ﬁé&%drﬂ;?le%fWiaihp%e%éF Eﬁ’iBs‘?@toeaCh chip
of the wafer; and a nmeans tor noving the Taser systemfor the wafer marking
in a 2s verfourcrggians:t ecti on. 19. The chip scale marker of claim 18, wherein

e ensr 2 AT HTERS . s B o S B aRE R R E R &1 o1 m 18
classified to a region to which larger area of the wafer chip belong. If both
areas of the wafer chip at two regions of the wafer are almost the same, the

20 wafer chip is arbitrarily classified to one of the two regions. In the enlarged
view of FIG. 9, wafer chips covering two regions are classified to the regions
they belong by the region numbers. It is preferable that a minimun distance
£ at radial direction of each region is set to be greater than a length of the
wafer chip.

25 Next, marking by regions is performed. If wafer chips in the first
region are firstly marked, after the wafer chips of the first region 120 are
adjusted to be placed within an appropriate marking distance by the vertical
moving device 180, the wafer chips of the first region 120 is marked. Next,
the wafer holder 120 and the wafer w are moved downward to a

30 predetermined height by the vertical moving device 180 and each chip of the
second region is marked. As described above, marking by regions is
performed by adjusting the positions of the wafer.



P100041 21. A chip scale marker that includes a |aser systemfor marking a
wafer by irradiating a | aser beamfroma | aser oscillator via a gal vano
scanner and an f-theta I ens on the wafer to be marked, a wafer hol der f dt100041
supporting a wafer to be nmarked and a canera which noves while being s

connected to an X-Y Iag over th waf er hol der and nonitors an object held
by the waf er hoI'B@tdd ﬁ‘tanm&rlgeg rﬁ‘EW@rm?YJE’? YBIES-ysing g veticdlnsor for

measuring trﬁ@vmgrdteweel éﬂém@regst@ﬁm@ms@e@@omfe vértiear mawhgcus di stance

correction lens”locate betweent | aser oscillator and the gal vano
scanner; ard¢vice t8Gebine waler holdeng The marking plioseascsingdheseriical | ens in a

hori zontal dir.ect he c r, of 8. wherein the
sensor is énc\gggrd'eg@ﬁsﬁw Ig'n%Be-ﬁ)dr%%ﬁh?%r%@é tﬁg?r%l}r%g]o& ' 18, wherein
the sepsor firsthewanas, @daser syyteni-180sisatéved By the vertical moving device

. A&2. An&. A& A A& A. An&. An&. A& Al & Al 9. An& An&-lc:u$nmB .x V WX |

{vgl f a\ W cdf38gathatthe ‘é[Pf,GFa]f'tﬂ?ﬁ %Hf‘@af]rétd]a@a]rb@']' SES W@]Q!’d](&@?"chﬁ(ca]% ;] calca] ca

!]E)agil g(?%ﬁ&’bﬁ]ﬁlﬁ e@‘éﬂ’ﬁ‘ﬁ ca km caﬁ%éa?ecg ca]hceaf]tgg aclepca] ca] cal ca]
;::‘a] E:a] ca])flﬂ?ca]'rmma]arhlhg@ ]pe]foahea]ad:ﬂ]e:hﬂssmgmﬁ) Next, the f-theta Ier]1$ { cal ca]
Y calcalca ca ca calcalca]cal ca] ca]ca] ca
ca] cal ga]gca] dF(‘fé‘]’YA&flcé '] @’%Pl?é%&%rf%aeg}‘e@ﬁ%ﬁgé X /M’g p&&' X' (1 ((
)) X))46*; device 138. _Then, marking is performed.in the second region.

*Cr* }xsnl Z]] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caJca] ca] ca] ca] cal ca] ca]
ca] ca] ca] calesalibed ebpvemalking byiegippais performed by adpriisg o 2hafa33341 555" 6
n677P777>8} @ Z]]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] cal ca] c %ﬁg? g] caj] ca] ca] ca] ca] ca] ca] ca] ca! >849z9::/;b; g; o; p;

<>AAbDg Do Dp DEGCGHth aﬁElltiohNh‘]ékklhgw\ﬂewsmhgb}aﬁdrﬁﬁhm] inphdjakting aad ca] ca] ca] ¢
a] ca] ca] ca] ca] ca] cal] ca] ca Camc%@ﬁk ca] caépé{c%]@ca] ca] cal N?
N~NNN2 05 Co degispdis @{i@éﬁ 4 U@ﬁ fa 391178 K& ca] ca] cal ¢
aj ca ca

21 cat Tty O OLERARR GG AT oR SRLEN T O il e e
] ca] ca] ca] dadetdik a]ln ehsathaifteafici tpgiahdamarked, the]posjtion] efdhe 4peud ca] ca] cal ¢

2L o v eiange eordetiriens e o priusts uping g peyaIas 195 S9ANDE) cay cal cal

ca] ca] cal] gagwsbtinbdahetal leﬁéqalmg osuhcﬁé@@hqn]awdfeabmpkmlmﬂﬂs@ I K-s109&' ()
- 109 ()-9° IlO%&é@B 10%& -10/&@ 10%&( ) &10%& () -: u$sm H* " 10%& () -
"109&' () - 109@omantheogaler OWV& e0omay In%%e(f?tm@qtat the first

L 109 ) e g}ﬁé&%ﬁ‘e%)ctl%%rl%@n@ves?tﬂ@?@a@dlkﬂa%‘@'&}fe%ﬂ%"lér}s' - xaB*

"109%&"y
132 toward the galvano scanner 136 with a predetermined distance to

increase the focus distance of the f-theta lens 137. Then, marking on each
chip is performed in the second region.
FIG. 10 is a schematic view to show another method for measuring a
25 warpage of a wafer. Referring to FIG. 10, the laser sensor 170 is moved
under the position of each chip in zigzags by the X-Y stage 150, measures
the vertical distance from the laser sensor 170 to the surface of each chip c,
and transmits the measured distance to the controller 190. The plane
position (X,Y) of the measured chip is measured from the X-Y stage 150 and
30 a vertical position Z is measured from the laser sensor 170. Thereafter, the
measured data is transmitted to the controller 190.
After the measurement and transmission is completed, a vertical
height deviation h (in FIG. 8) of the marking surface is obtained. If the

8
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5 chips in the front region are marked in a predetermined marking distance.

Next, neighboring chip is marked. If this chip belongs to different region, a
marking distance between the marking region of the wafer w and the f-theta
lens 137 is adjusted by the vertical moving distance 138 or 180, and
marking on this wafer chip c is performed. As described above, marking by

10 wafer chips is performed by adjusting the position of the wafer.

In addition, marking can be performed by adjusting the focus distance
correction lens 132 in a horizontal position, depending on marking regions to
which a wafer chip to be marked belongs.

FIG. 11 is an another embodiment of the present invention, the same

15 reference numerals in different drawings represent the same element, and
thus their description will be omitted. Referring to FIG. 11, the laser sensor
170 is connected to the X-Y stage 150 and arranged over the wafer holder
120. Other compositions and operations are the same as the preferred
embodiments, thus descriptions in detail is omitted.

20 As described above, according to the chip scale marker and the
marking method of the present invention, a vertical distance from the f-theta
lens of the laser system to each wafer chip is measured and calibrated
before marking so that the wafer chip is marked at a predetermined distance
from the f-theta lens of the laser system. Thus, marking quality increases.

25 It is noted that the present invention is not limited to the preferred
embodiment described above, and it is apparent that variations and
modifications can be made by those skilled in the art within the spirit and
scope of the present invention defined in the appended claims and
equivalents thereof.

30
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(c) calculating a deviation between a marking distance between the
f-theta lens and the point on the wafer surface and a focus
10 distance of the f-theta lens from the transmitted position
information; and
(d) if the deviation is greater than a predetermined value in the step
(c), calibrating the wafer chip to be positioned at the focus
distance of the f-theta lens.
15
2. The method of claim 1, wherein the step (a) measures a
vertical distance between a wafer surface and a non-contact sensor using
the non-contact sensor.

20 3. The method of claim 2, wherein the non-contact sensor is a
laser sensor.

4. The method of claim 1, wherein the step (a) is sequentially
performed at each chip of the wafer.
25
5. The method of claim 1, wherein the step (a) is performed on a
predetermined plurality of wafer chips positioned on at least one straight line
crossing an axis of the wafer.

30 6. The method of claim 1, wherein the step (c) further comprises

calculating a marking height deviation between the maximum and the
minimum of the deviations.

10
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(d3) marking wafer chips of the selected region; and
(d4) repeating steps (d2) and (d3).
10
8. The method of claim 7, wherein in step (d2) a vertical position
of the wafer holder is adjusted.

9. The method of claim 7, wherein in step (d2) a vertical position
15 of the f-theta lens is adjusted.

10. The method of claim 7, wherein in step (d2) a focus distance of
the f-theta lens is adjusted by modifying a horizontal position of a correction
lens for a focus distance between the laser source and the galvano scanner.

20

11.  The method of claim 7, wherein the length of the equally

divided height deviation is smaller than a depth of focus of the f-theta lens.

12.  The method of claim 7, wherein the length of the equally
25 divided height deviation is smaller than 1/2 of the depth of focus of the
f-theta lens.

13.  The method of claim 7, wherein a minimum distance of each
region at radial direction in the marking surface is larger than a length of the
30 wafer chip.

14.  The method of claim 7, wherein the wafer chip on the contour
line is classified to a region to which larger area of the wafer chip belong.

11
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further comprising:

a sensor for measuring a vertical position of each chip of the wafer;
and

a means for moving the wafer holder in a vertical direction.

16.  The chip scale marker of claim 15, wherein the sensor is a
laser sensor.

17.  The chip scale marker of claim 15, wherein the sensor is
connected to the X-Y stage.

18. A chip scale marker that includes a laser system for marking a
wafer, a wafer holder for supporting a wafer to be processed and a camera
which moves while being connected to an X-Y stage over the wafer holder,
and monitors an object held by the wafer holder, the chip scale marker
further comprising:

a sensor for measuring a vertical position of each chip of the wafer;
and

a means for moving the laser system for the wafer marking in a
vertical direction.

19.  The chip scaie marker of claim 18, wherein the sensor is a
laser sensor.

20. The chip scale marker of claim 18, wherein the sensor is
connected to the X-Y stage.

12
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a focus distance correction lens located between the laser oscillator
and the galvano scanner; and
10 a means for moving the focus distance correction lens in a horizontal
direction.
22.  The chip scale marker of claim 18, wherein the sensor is a
laser sensor.

15 23.  The chip scale marker of claim 18, wherein the sensor is
connected to the X-Y stage.
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