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;e3decn’ \@6Tn>H 6 LASER SYSTEM FOR DUAL WAVELENGTH AND CJ-lrI‘{P) %CALE?NARKER
HAVI NG THE SAME 5 10 BACKGJW"m | N\VENTI ON  Thi s application clains
the priority of Korean Pat " "'on No. 2002-74350 filed Novenmber 27,
2002 in the Korean Intellectual,;Broperty O fice, the disclosure of which is
i ncorporated herein inits entirety by reference. 1. Field of the Invention

The present invent LASERISMSTEMFORIDUAL WAVEBLENGTHaANDal wavel ength and a
15 chip scale markeré{uavigg the sane, and nore particularly, to a chip

scal e marker which p&HIB REARE MARKER HAVING THE SAMEer wavel engt h

according to the presence of coating on a marking surface. 2. Description
of the Related Art Several thousands or tens of thousands '

formed on a wafer used BAQISGB’(DLUND&OEQ’MEM‘Q]ENW@NWocessj‘lllmmml“lmmHMIm t he
chi ps according to production lots, characters and/ or nunbers are marked on
a>surface of each chip. A chip scale marker using a | aser beam’’*ised as

an equi pnenﬂ'hfsorapgbétiidrg-clﬁ’fn%/il%sbﬁ_orihptofml(mééﬁ @ra?er{fa%*i@ﬂcé‘tribﬁ”ﬁb' chi ps

whi ch are diced. integrated circuits (I Cs) become smaller and |ighter

due t 02002-74360figdrbloventoer &7¢ QAL in doe siregn dntellectuainpropestyvidfficeethia ci ency

and ma i . i | ' . per h_chip on the wafer
and di ?Fsﬁg’rsﬁgé%Wﬁ(&Qd%’&%ﬁE%‘#@ﬁ ngs grﬂ&g&g%@&ﬂ%%ﬁﬁ?'ed circuit on one
side and | ot nunber marking on the other side. Recently, chips are

deposi ted injé@l);iple | ayers by making a thickness of a wafer thin and a
n&r ki nd- sur TG O] HIeclp¥eREPRy t h™ epoxy nol di ng conpound (EMC) having a bl ack
color. In ggRen idriti ' ' . YAG 532
NM | aser vvaveFéﬁ%?%rﬁkllavéldﬁlgﬁgeﬁ?%f{oa%swg%gg %ﬁ&r@g@%é%vﬁﬁgﬁg} grs‘o ution

wi t h r ebipesoala maskerihavingntheegasne varid moteh paiivTiacly atocal chiprScatemiaskarr ef er abl y
mar ked us| a Nd: YAG 1064 nm | aser wavelength. FILG 1.is a view

11 st MENGHSeEEtaT BT b delbetEb sdRSe WY SRR afopiing HispRstatSar er

hol der ofipgatihg'én Qmarkirg sutfdce. @ plan view illustrating a constitution of a
conventional chip scal e marker adopting the |aser systemof FIG 1.

R&f er r Bng t Bespption ofthp RelateghAtem 10 i ncl udes a | aser oscillator 11
i di . £
Dequent i o |5 oapieh 1RERANES B forlSbriABGs A ok a B0y op b bERT R,
osci | | at asemicontuetdbgirocess. s danclassity2he mbipsdeccokding do Wroductiondotd3a and 13b
d t t sh drivi he X and,5 Y m 13 d 13b d
the T aCBhstrRABATaL At e ibekSd B 2 Riiake o Reichdion A SRR ng the
posi ti ednrkér Giding Bilagat seaks s astll 45hn efdprierm themarkiRg RR Sy, G dent

e
| aser beam formthe same focal | eng_th wi'th respect to the entiTe marking
adlea. MHEbEEHAEe Maskad ey smathahipsawBich@se diged. J Asantegsatediaiicuit®Bs) cat i on

2'0' Hgbgémg?smaﬁig‘f’%?\ﬁrliggfgr%e 1Bdhé ?gr%lhgﬁ%@? ogge_qg\%er#t tﬂ@crln%?c?g{i%ééﬁt em 10 and

o warer w1s dispos on the wa erring G 2, the
| aser #pprorewidrkiesficiemeynaredinmdiss geodyctiondararkihg isvifse performed on each

chip on the wafer and dicing is carried out. The wafer has a surface-mounted circuit

on one side and lot number marking on the other side.
25 Recently, chips are deposited in multiple layers by making a thickness of a
wafer thin and a marking surface is coated with epoxy molding compound (EMC)
having a black color. In general, a silicon wafer surface is marked by using a
Nd:YAG 532 nm laser wavelength having a high absorption rate and a high
resolution with respect to a silicon wafer while the EMC coated surface is preferably
30 marked by using a Nd:YAG 1064 nm laser wavelength.
FIG. 1 is a view illustrating a constitution of a general laser system including a
wafer holder and a wafer. FIG. 2 is a plan view illustrating a constitution of a
conventional chip scale marker adopting the laser system of FIG. 1.



hol der 20 where the wafer wto be marked is placed (for the convegiyah@é‘,;’\
the | aser system 10 i s shown under the wafer holder 20). A robot arm30 is
arranged a predeterm ned di stance fromthe wafer holder 20. Also, a wafer
pre-aligner 40, a 1 s wafer cassette 51 containing wafers before marking,
and a wafer cassette 52 containing wafers after marking are arranged in a

range reachmeferihy té FEGr bleplaser sysiom 1Minichalesrelagtr oscildtot he gtdsm@mgcal e
mar ker havi ng the aboye constitution, first, the robot arm 30 draws a wafer

to be AdRRRIPIATHANG RCANRRP ScARRRS tRHand ap i 1808 J SRSqURBtal disPesed e
pre-al b of 8 lasEt&Rant Bﬁ.ﬁf{r@h‘t&@ﬁé e‘}%g@illhﬂﬂsl 1 h‘ﬁ'h‘fﬁ‘aégllila}‘ﬂ)tsEarai‘nérEf erence
or ace O

of a notch N or a reference |line on t he sur € wafer as
shown 18 ifti@Gles3X aeXY mltrbes b’Baaanmmhrapdaangl’u@dnma{slamwn)sdm\naglmea)(randi to the

f I d t t and th f f t f ked
by Ehe s 33add 1 490 S HleiRed Head onia bieeferfindd Bk Yhe waf or
casset aﬁeét?or%rtsy ad]nstmgﬁm@ POYRIGH oF thERMESRS 134 BAd!1aBer ThEStERnhdGsand the

chip scal e marKer "are manufactured to nmark the wafer w by using a |aser

beam ofMmakes theinsidargiaser weam fofd thesemefocakieagtinyith sespast tmtme@nuremo

thus+ FevichERite oY Tis BBolé espP spblribdibad QR RRaRef Yale Pt afinnm, o
THE | NMoINHOCR 88925 ol Ay watdrdhoideras |erw{a¢rgectdbbli/enh@|ld9éﬁ%%stbh€10laﬁa%ﬂt
invention provides a |aser systemfor a dual wavelength and a chip scale

idr ker WefenWiit dispaged ppdhe walelRAI R -hs can be selectively used in a

single |ase I gsent
i nvention, Fieféf §%§Fg(f:'epfnt %Fa%rﬁgﬁé%mve gﬁg?ﬁg%?ﬁ%g&y%eﬁﬁ%%npn sing a
| aser belder Eatmereéhe waleri wdo delragrkedlie placed (fo e doheniemde; tiye faseat | on

nodul e_r th er [ SCI| or _and generating a
second® %§§ﬁﬁ¢§%¥@l%ﬁ@?’ﬁhgﬁe h&gﬂ g@r g'i 4&’&8&’5?619&9% arranged
bet weeprddeteresinéd dritarceatimtthe wadsonsldeeeoPNABoYS wré:t precaligpdule, 4o reflect
the | aser beamoscillated by the aser oscillator in one direction when

i9st al Watersinsgetta §d coptaininpaferspripea markiag) argba wafert easselieid ates a | aser
b Hovi ne _ . . 94 ¢ 2o
Cho | aconiahifly Mafte MRk REEhS WANBel iF auBho@icadanil od e bt BFD (R "

reflecB0on io mrror is detached fromthe | aser beam path. The | aser system
further co ses a horizont al t nsfe it or a otatio ni t t det ach
or attach {Tﬁ'bh‘reeqqeé@ (?Q)ﬂfz r qu{i‘ebﬁa\('ﬂgth%éé?v%ﬁ }5‘5‘}{ chi p

scal e f oot hah 38 diddks a/\waférq@@bhn@ﬁkea(?ﬁﬁﬁ HwarercaRBES 8% ahd d;ﬂﬁ@r system
including a | aser oscillator oscillating a |aser beam a second harnonic 15

ner atheowalas o the psealigneitQ.heThers dhe peasalignesAQ alignsdbe waserwith &t or  and
gener apdiglrdoSHEHARN JPR FSoNEHeR! BRI bornAlflof i SliRsld SRS adet achably

arrange wee e OSCI ator and the second c generati on nodul e
a firssh@himfRtGsganner rece| ving a |laser beamreflected by the reflecti on

mrror and ning the | er beam.i n, X- ire i ONns; irst f-a |ens

nmeki ng t he ﬁ%&‘grth% 'P%Wl'ﬁ‘ﬁé'e vyafer 'é&fq;h:ﬁg %‘g %@1 ﬁé@%r Fe(dﬁflzﬁé’ysthﬁe f ocal
| engt hr@rbt@mesy aﬁ@tﬁéaémfm Gfthe wa’#eif llsrrﬁérk%ftﬁ'rthb%éié?rsyﬁé?rﬁ"?bt i Fgea waf er

on which the | aser beam passi ng@é rough the first f-a I'ens is irradiated; a

s%condn@k%n@f@dwmﬁansfeb'@wo wnterlcg%ett%éamnsamtaiged theseigh t he second

"aser boam |VEErngHAer SyRTtO dfia i RhinPRRle b BT AR ne
f r om amaak ¢hie hatenv bypsiry a tasee beamh tbf oné waeeleagthng When twes eypdsasim from t he
second Gal vang scanner, form té&eersa f ocal th on an entire marking

area; Wyeleng & needed, e tqyﬁE?"&S Yigg dijferapt WavelgeIthgser beam
passi ngnjdpbaYsstaliéte tﬁ%ﬂ@m{s@aﬁ@rﬂéo%ﬁoﬂtﬁé ?éib%?ﬁemﬂ@‘?n&@hg%écal e marker

further conprises a horizon transfer unit or"a rotation 30 unit to
ddt ach or attach the reflection mrror fromor on the | aser beam path.

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

laser system for a dual wavelength and a chip scale marker by which two types of
wavelengths can be selectively used in a single laser system.



Accordi ng to another aspect of the present invention, the |aser %&\t'é"ﬁfjnd
chip scale marker for a dual wavel ength of 1064/355 nm wavel engt h i ncl udes
a third harnonic generation nodul e i nstead of the second harnonic
generation nodule. 3 "~ w-,,r. According to yet another aspect of the
present invention, the |laser systemand chip scale marker for a dual

wavel engt h Atcdrdfivy t8%n aspesthvéthanpresentiolention, a lheer systérarfopaidaagener at i on
nodul e inste%%g t he second har npnic enerahéton nodul e. BRI EF

DESCRI WaVeRN HED Ris CORPrgNG 2 IasgH Oseialer PaGiianNgsa AR¢" B8AENt ages of
t he present,i [ bl et hbj | Il
prof orr od catoden naindhit geRBRATH HBUFeIaRAL MY g oS e e B e
whi ch: odciltatbt end generadingiaeseddndusarmanicyagelengtt, andta @flectioramiresrer al | aser

t ' ' f hol fer: FIG 2 i | Al
51 Lt Paeabl HranlPuirtva e oS8bbeARy e pocnd airic Bafelofdopt | ng
the | apRydufe/&f el thEllsserbedm 65 ﬁatbﬁSb"}' tﬁéﬁéérlds‘gﬁlbf&tiﬁ BHcdireplighPl € of a

ci
notch or a reference line formed in 157a wafer; G 4is aview
i |1 ust whenrgstalledhar @i lasen keana path, whaseindhetlasarisysteny esciiates amaser el engt hs

o an PR avings JoBa e WelTRRHGT Phef o PEneRBA Rlrer B RRAIBF ondhf: i g the
| aser Riger beawf pdth @nd4 lagerb@amMidvingba i532any weweldrigtts imhehithg réflectibat i on

unit of a first ref]lection mrror of FIG 4. DETAlI LED DESCRI PTI ON OF THE
| TQVENT MUY 1§ Cf‘%ﬁ%chfé’sfé?mﬁt‘?&ﬁ?%@ﬁém PaNdet ai | ed description about the same

constituent i i td | ogy
WIT be om 11 e LSS enT RrieR LB REs IR o MR AR o A Rl
wavel etaydétack or latachk thebseflectian erirrostroml ertay thedasersbeash Ipatit.ed by a fir st

reflection irnror 102 oceed ,along a,fi P1. The | aser beam
et oot g ol iR 5ediP Tpdrke IR R il e Bfkribtn 55T 06 P8R i sodnised A Hsater
t hr 0U9§£§§Mﬁbiu@mg aliiser H86ilatoe buélilathga iy deant ersttend HiPmaArk an 3o f-a
| ens 108. The Gal vano scanner 106 includes an X mrror 106a and a Y mrror

1166b. A?ﬂ?fﬁéipnm@#e regaiving 1he lasgrbeam fipmdhe \laseapéciélaﬁoaﬁgacgeaer&;m y above
Lo PP B Rel bl Al in L A1 ISR BATH 7 Gold HaBl derts e
the oscillator and the second harmonic generation module; a first Galvano scanner
receiving a laser beam reflected by the reflection mirror and scanning the laser beam
in X-Y directions; a first {-6 lens making the laser beam from the first Galvano
20 scanner form the same focal length on an entire marking area; a first wafer holder
supporting a wafer on which the laser beam passing through the first f-8 lens is
irradiated; a second Galvano scanner receiving the laser beam passing through the
second harmonic generation module from the laser oscillation and scanning the laser
beam in the X-Y directions when the reflection mirror is detached from a laser beam
25 path; a second f-0 lens making the laser beam from the second Galvano scanner
form the same focal length on an entire marking area; and a second wafer holder
supporting a wafer on which the laser beam passing through the second f-8 lens is
irradiated.
The chip scale marker further comprises a horizontal transfer unit or a rotation
30 unit to detach or attach the reflection mirror from or on the laser beam path.
According to another aspect of the present invention, the laser system and
chip scale marker for a dual wavelength of 1064/355 nm wavelength includes a third

harmonic generation module instead of the second harmonic generation module.



Meanwhi | e, when the first reflection mrror 102 is detached from a%\ﬁ"‘)ii’"g
proceedi ng path of the |laser beam the |aser beam proceeds al ong a second
path P2. A second harnoni c generation nodule 113 converting a base

wavel ength to a second harnonic wavel ength, a second reflection mrror 114,
a Gal vano scanner 116 and an s f-a lens 118 which constitutes an opti cal
unit 115, aAeccsrdmgenmtyalahxatrwrraspgetObfahevpgesmm&emod ihetiasétzsys@meadt he
second wafer hol qﬁ 122 and an h&b v¥afer w' are arranged di rectly above

t he oph'@a’ical?nm? 40r @ dual wawrleRgiaf! JOBr 3o Wl WAVRIeRAth dRevdesai | | at or 111

is irrgg] ?ﬁfﬂ‘d har nmoni ¢
wavel engt can Q@%@@@g}ﬁ@du{é@% ﬁéﬁbﬂgﬁgﬁg@ﬂg‘?me%ﬁf e first

r ef | ectricoiuleri rror 102 with respect to the | aser beam path. Thus, a desired
har noni ¢ wavel ength can be conveniently selected according to the presence
of° coating on a marking surface of the wafer. To detach the first
reflection mrror 10Z2BRIEFDESCRAESRONOETHRIORAWIRGS rst reflection mrror
102 can be noved to the Teft and right by using a horizontal transfer 1 s
unit (not shbeuapore apdstheteatities ﬁagadyania@@sm%the esent inveatierawilbel y, as

" ot at e BoRIE oe ARy deies PP de APplatéred b Fhe AR RS WG s 1 200
to det ggfbrence tbitm@anaeiédadndmmsﬂmwh|ch102 fromthe | aser beampath. In the
oper ation of q(:lhe | aser st em havi ng.t he apove constitution, first, when 20

d0 aser beafl ablsrﬁ]vﬁ"\b §t&atm,%pg jtutiorsot 3 ggperad laser syaten ingluding fect i on
mrror @%mo?rdé}l &n the | aser beam path and a | aser beamis

oscillate t he aser Oscillator 101. The oscillated | aser beamis

refl ected bl;‘lCﬁ heisfa plan viewlikustriating @ canstitution, of gr ecarwedtiondlahip s¢adef i r st pat h

P1, an ft_er passi ng through the Gal vano
scanne&q% %@Eﬁﬁéﬁ?la}%gm@ %@W:'gg Next, when the second harnonic
wavel engt h FRG1®is vieseilustratirif an ék@"nbleréfta hefchesttd @fer@nte fihe 1&31ec!5|n

det ached fromthe | aser beam path. That is, the first reflection mrror 102
i$ nov@dvaferithe left as shown in FIG 4 or rotated at a predeternined angl e

when o | aser Goalis el ARl BRRRLAQT RS tastl By ST T I0OMAR D0, "co

beam hwaivalgngthsaadoordiag ¢ amgetereasarabodihent gh thehpresenbindehtiomoni ¢ nodul e

113 al ong t S cond at.h IS con 0_.a secon rmni ¢
wavel engtn. Mien® § REFYISw BT A e SR B oBio e 38R A ERBRpRtng
wavel efH hseﬁsm@mgﬂd:@yﬂ agd second reflection mrror 114 so that the
second harnmponi c_wavel en is irradiated on the wafer w after ’_paSS| ng

t39r ough theF@J@%V%ﬁ%ﬁfmmé@ié“@fhénﬂﬂéalfléﬁsfelﬁ@on mirrar ofjFIG. 4p |

FIG 5is a plan viewillustrating a constitution of a chip scale mar ker
adopting 5 10 15 the | aser systemof FIG 4. Referring to FIG 5, the first
waf er hol der 121 supporting a wafer to which a | aser beam having a basic

wavel ength is irradigt d con 2 supporting a wafer
to whi c% a | aser beg'ﬁglé DEB(':CBQ]E "&Eﬁﬂ%mgg%ﬁﬁ h |gp| rradlgat ed are

arranged isg ﬂﬁeed’eéchﬁﬂbﬁﬁéibw%talléﬁlée&ﬁ ableit the é&ﬁe%ﬁstk&énﬂ ncl udi ng

ieal
the Gal vano scanners 106 and 116 and gp‘t | enses 108 and 118 and the
r 2 | ecm&mbeﬁsrasthS@_OQS@MQLImAhQrCQnathW@étEQﬁM@@MVyl" bedunittele respective

vaf er ol deahod0 %1428 4 ity hBERCRRIR6Y eh IR AR DMty ¢ e

waf er hol ders and second harmoni¥ generarti nodul e
113 i s adaserrapeillabat \eis refiectéd byta first ieflettiommifror 02 fd@rogedd talengs@cond

fl AI t th f d
b okt it PP ? T e daeertn eGelRrS) 1 s NeBton TNaok HR Rrarieba oot  es
151 ang n]a5ﬁaf“é? Ghfy géﬁ‘@m%ﬁgﬁﬁnoﬁg‘h ﬁprgsa%ha%%é dff]&hc?ﬁh“a“'y

al i gni ng er a arrange or attac Irst

r & | ecihﬁdansm 08.0r The Sdlvann snarm\ﬁrflaé inclsdas méﬁmpﬁmrrﬂ 061ahsmd)aé( mirv@vel engt h
or the can .be selectlv t a desired
har m)nl‘@8 g\lfggﬁ‘g‘@'ﬂ%{:gﬂyﬁéqéirﬂ?@gpgmq@r E’e?%ec"f"éﬁ”% & 8 presence

of coabbpfigalUnite] 0BRSKtH2 tsalIakae Beah ddedlavd By the laser oscnlator 101 is
irradiated on the wafer w'.
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To detach the first reflection mirror 102 fromthe | aser beam path,? b he)

first 20 reflection mrror 102 is noved up and down by using the horizonta?
transfer unit (not shown) as shown by an imaginary line of FIG 5 or
rotated with respect to the support shaft 109 by using the rotation unit as
shown in FIG 6. The wafer holders 121 and 122, the pre-aligner 140, and

the waf er ciMemivhile, Whel@hd fifst aeftbctiog rmn@raoea@Qetécmedlﬁndmap}b@é@ﬁg
reachabl e b%/t@t he robot aLm 130. The first and second waf er cassettes 151

and 15Pag} efibedaser keam.dna 1ases Qﬁﬁﬂbp@cﬁ@ﬁ@qf&%ﬁemaﬂ?ﬁ? ngAdi f f erent
wavel egg{;&ﬁd hQmAmE '@'eHEr |oﬁ5fﬂ8&lﬁl?‘ﬁ%ycon gﬁﬁ]@ ésa W?a%fé'n@ﬂ] tos? REESQY med by

usi ng only one wav el eng one O er “cassettes arn wafers
bef or e haemknicgvaveterdik, @sbemnd/\mﬂectlmmermmt €1 4veey Gatvainei stanaéet $6 aht an
mar Ki n

. .Th t th hi k h th b
Ta ot i Poons 1 78 Wik PonsditeS Bovp iR R T 14 é{eisreaa%fvmpﬂ VareanaRsaions st . a
processhoEesBHKbAE RIST NSinde h?esgé Hbl&rar ocirY&gHﬁ\ﬁQ@r'ﬂv ?Q'ﬂ .

descri bed. The robot arm 130 p - a wafer to omthe
waf er esepged dirgstly abeneathe cmjloahwtéwdba lwnbagnmnemﬁateﬂdlyethmasm is EMC
coated

' yts the wafer on the pre-aligner 140.
Then, P%g'ﬂﬁﬁ)éq %H'éard'eltﬁe d|5' PF(W%? re-alignment using the notch N or
refer ence | The Hasfowarslengthtdrehevsbesndharebsic avitelerytx tan beesdlgdiiveyar m 130
puts th Ere al i gned wafer on the first wafer holder s 121. \Wen the first

ré¥ | ectS8 apiymoying; tp disedetiectionemire 0wl spest tnieclaser t he | aser
osci || %gpqe&&ﬁ O#ﬁuélﬁasﬁ.gdhéﬁﬁdnm%ggle%@gabgﬁsg c%ﬂe |leﬁt| éie%fe;oed by the

first ction mrror to be iIr rou t he
opt i calacaooidingl®he Thesancdecsf asaliog onsa marking susfaoemémebyatelne r obot arm 130

fromthe first f.e lder, 121 to th r st fer cassetie 15 nd stored
in the fi rs:r%v%m% hﬂ'@hﬁgﬁeéleﬁéq "Né?(rtﬁ)é t\'gmptlh Qﬁa"ﬁaﬁh ﬁ%ﬁ?ng a | aser
beam hagfigttion migepnd2 mnwmngwtm@ﬁfan@gmwuwa hﬁhﬁéﬁtal frBﬁstaIr rst
reflection mrror 102 is detached fromthe |aser beam path i's, the

f1& st uBftI(BRLShowntiasrhowroby a8 imagapHing infiG: dhe Altamativelyaas ﬁapwnbp usi ng

the h t h t at
ani t 2k 'SE 8 merh e o7 sutidrtind ettt RbBidh friedr 168 isbrty B 2 LT

from t hetatiec and (metf shrowss vt tespé&ito cosuppant s‘r@aﬁ/\mmmdéimh mige ficst EMC coat ed

surface_an uts t fer, on the pre-aligner 140. Then, the pre-aligner
140 pelr?MQR 'goélqﬁa\rﬁva gh%@?ﬁbb?ﬁ'@ ‘ch N or reference line R formed in
the wafer asn ftef Gsera66n of\mét|asék§/stém%vmgmé?ébo%tc%nsﬁmneﬁenr§{ ivgHipd waf er

on the second wafer 20 hol d : |'aser oscillator 101 oscill ates
220 asen@ Ipseirheann bavings bagie wayalengih tSHDdlﬁgthQméh%B[ﬁbfﬁﬂewﬂﬁmlrr@rQ@Ber ation

odul . 4RpBLENG I LRBP 0SB oA AALo! REa AN BLEIIALA finkligcdacer beam i <

0 a Secon ni'c wavele ng t he second
har nonioscilatoe16mgt ﬁl‘hes)scmateeidaeet sar lrereﬂecteuﬁby '&fd ftrst teflection nimrorl 14 and

passes rough the opt c uni, t on the2 nd path P2 so as to be
i rradi abgd ?ﬂ%%@éh rstﬂ?éh Réf @Pg\}&f ted ot thewaien W @ﬂ%p@aﬂag t he
robot #irsugRthé Gémédb%c%ﬁﬁ@ﬂqios\@hérth@ﬂbd&ﬁs 1@ to the second wafer cassette
152 and stored in the second wafer cassette 152.
25 Next, when the second harmonic wavelength is to be used, first, the first
reflection mirror 102 is detached from the laser beam path. That is, the first
reflection mirror 102 is moved to the left as shown in FIG. 4 or rotated at a
predetermined angle by the rotation unit around the support shaft 109 as shown in
FIG. 6. Next, when a laser beam is oscillated by the laser oscillator 101, the laser
30 beam having a basic wavelength passes through the second harmonic module 113
along the second path P2 and is converted to a second harmonic wavelength. Then,
the proceeding direction of the second harmonic wavelength is changed by the
second reflection mirror 114 so that the second harmonic wavelength is irradiated on

the wafer w after passing through the Galvano scanner 116 and the -0 lens 118.



In the above preferred enbodi nent, the second harnonic generat"?;dn."r'?ﬁ)d'tjlﬁe
113 which converts a | aser beam having the basic wavel ength oscillated by
the laser 30 oscillator 101 to a | aser beam having the second harnonic
wavel ength is described. However, by using a third harnonic generation
nodul e or a fourth harnonic generation nodule instead of the second

har noni c mFﬁG@wmpmleWHm@mng a/ws!tltmghibf(al&ﬁﬁ seake markebadeptivgrted to

a third harnonic V. ngt h 55 ourth harponi c wavel ength (266
nm wi e lager §Wc§8?§§ g ré.'ﬁgtt%ﬂéd%s@ﬁflﬁgd”afer polder 121jsupportingj " |
above. PwhRAS fabsf bgégpengtrﬁ;gérbﬁgfc Wieridif 1§ ARffiadY Hrdhagsc! |1 ating

| aser Eeams haw ng two are the sa ose
above- desand water potderri22cs Upploditigve mafertodetiah Iaddsetetmam pbaviog d beconf Wl |
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is clainme | aser systemfor a wavel ength of 1064/ 532 nm
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osci || at@arrgng@@;er beam havi ng a 1064 nm ~ o wavel ength when the reflection
mrror is installed on the | aser beam f)ath and a | aser beam having a 532 nm
vidvel engt h BEIRIAGENG BF paching the firshrefiestion mitae402 from enen theslasebeam pat h.
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To detach the first reflection mirror 102 from the laser beam path, the first
20 reflection mirror 102 is moved up and down by using the horizontal transfer unit (not
shown) as shown by an imaginary line of FIG. 5 or rotated with respect to the
support shaft 109 by using the rotation unit as shown in FIG. 6.
The wafer holders 121 and 122, the pre-aligner 140, and the wafer cassettes
151 and 152 are arranged within a distance reachable by the robot arm 130. The
25 first and second wafer cassettes 151 and 152 preferably contain the wafers using
laser beams having different wavelengths for marking, respectively . When laser
marking is performed by using only one wavelength, one of the wafer cassettes may
contain wafers before marking and the other wafer cassette may contain wafers after
marking.
30 The operation of the chip scale marker having the above constitution is
described below with reference to the drawings.
First, a process of marking using a laser beam having a basic wavelength is
described. The robot arm 130 picks a wafer to be marked from the first wafer

cassette 151 containing wafers each having one surface which is EMC coated and



20 a |l aser systemincluding a |laser oscillator oscillating a | age\eif:f\"’b‘é?a&rﬁ) a
second harnoni c generation nodule receiving the |laser beamfromthe | aser
oscillator and generating a second harnonic wavel ength, and a reflection
mrror detachably arranged between the oscillator and the second harnonic
generation nodule; a first Gal vano scanner receiving a | aser beamrefl|ected
byf t hepu?‘ﬂwelcwafenoﬂawerbre“-ﬁﬁgr:md mchMangtHermeLai?g?lar béarmerrorﬁst directi ?ns;
a first f-A |ens maki t he ser .beamfro e first Galvano scanner form
The. s aPiE-RIITOR g TTnelan 10f FRISTRAR NG FhiQlEeckinine WarGidr —hol der
suppor tafBeerizenaf er on which the | aser beam passing through the first f-a
lens is 1rradiated; 30 a second Gal vano scanner receiving the |aser beam
passi ng t hr dbieyh tihé eotsad @omd! 3taputsrine poeatigred wafermiuthe firstomafehboldeser
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or attaeh to tee first waderi casseite 161 andestoed inthé fist Wager cdssettepatith. 10 5. A

| aser system for a dual vv?vel ﬁ_ngth_of 1064/ 355 nm, conprising: a |aser
ofci | | at or DX} theprogess of MAKIngdising a 1sar bgapnhayng @ BErHeNifodul e
recei vi f 1 H: ' a second
nar mont e oieh 8L AT RiecRBaq (FIRST ITEraBiboat rin3, £02 BTCIBREd Rkl neen

t he ostaser heam patt. t hibat isi the first feflecion miemti2isi detachriliremitbedaddrect t he

 met a1 PEA AR ty 6 Bt S GnefbE i, A ShawB R Efa: BriaRe NN o 1 aser
beam heotatign anit @64hownvia\RGeBgt Theheboitdrm 180 prkbizoRafsr td Be arkegst al | ed on
the | aser beam path and a | aser beam havi ng a 355 nm wavel enqth when t he
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or arotation unit to the re or fromor on the
performs pre-alignment using the notch N or reference line R formed in the wafer as

reference.
Next, the robot arm 130 puts the pre-aligned wafer on the second wafer
20 holder 122. When the laser oscillator 101 oscillates a laser beam, the laser beam
passes through the second harmonic generation module 113 along the second path
P2 and the wavelength of the laser beam is converted to a second harmonic
wavelength. The laser beam having the second harmonic wavelength is reflected
by the second reflection mirror 114 and passes through the optical unit 105 along the
25 second path P2 so as to be irradiated to the wafer w. The wafer w which is marked
is moved by the robot arm 130 from the second wafer holder 122 to the second
wafer cassette 152 and stored in the second wafer cassette 152.
In the above preferred embodiment, the second harmonic generation module
113 which converts a laser beam having the basic wavelength oscillated by the laser
30 oscillator 101 to a laser beam having the second harmonic wavelength is described.
However, by using a third harmonic generation module or a fourth harmonic
generation module instead of the second harmonic wavelength 113, the basic
wavelength (1064 nm) can be converted to a third harmonic wavelength (355 nm) or
a fourth harmonic wavelength (266 nm) with the same constitution as that described
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| aser beam path. 25 7. A chip scale marker for a dual mavelengthQ6ﬁ Ty
1064/ 355 nm the chip scale marker conprising: a |laser systemincluding a

| aser oscillator oscillating a | aser beam a third harnonic generation
nodul e receiving the | aser beamfromthe |aser oscillator and 30 generating
a third harnoni c wavel ength, and a reflection mrror detachably arranged
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cl ai medajidusctEnges.in fori Bed deRilBmay be neadthersintvathout ﬁ@?éﬂiﬁglﬁdnﬁ g a
rotation unit to detach or attach the reflection mirror from1l s or on the
11@ser BRIEhARASEOPYOf the ipventionas defitest byuthe rppended daigish of 1064/ 266 nm
conprising: a laser oscillator oscillating a |laser beam a fourth harnonic
generation nodul e receiving the | aser beamfromthe | aser 20 oscillator and
generating a fourth harnonic wavel ength; and a reflection mrror detachably
arranged between the oscillator and the fourth harnonic generation nodul e
to reflect the |aser beamoscillated by the |aser oscillator in one
direction when installed on a | aser beam path, wherein the |aser system
oscillates a | aser beam having a 1064 nm 2s wavel ength when the reflection
mrror is installed on the | aser beam path and a | aser beam having a 266 nm
wavel ength when the reflection mrror is detached fromthe | aser beam path.
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10. The laser systemas clainmed in claim9, further conpri si n};\‘a["-h\a-r;ih,zont al
30 transfer unit or a rotation unit to detach or attach the reflection
mrror fromor on the | aser beampath. 11. A chip scale marker for a dual
wavel engt h of 1064/ 266 nm the chip scale marker conprising: 11 e e,
_t, a . a laser systemincluding a | aser oscillator oscillating a | aser
beam wH=p &lRink@d NI ¢ generation nodul e receiving the | aser beamfromthe
| aser oscillator and generating a fourth harnonic wavel ength, and a
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2. The laser system as claimed in claim 1, further comprising a horizontal

15 transfer unit or a rotation unit to detach or attach the reflection mirror from or on the
laser beam path.

3. A chip scale marker for a dual wavelength of 1064/532 nm, the chip
scale marker comprising:

20 a laser system including a laser oscillator oscillating a laser beam, a second
harmonic generation module receiving the laser beam from the laser oscillator and
generating a second harmonic wavelength, and a reflection mirror detachably
arranged between the oscillator and the second harmonic generation module;

a first Galvano scanner receiving a laser beam reflected by the reflection

25 mirror and scanning the laser beam in X-Y directions;

a first f-8 lens making the laser beam from the first Galvano scanner form the
same focal length on an entire marking area;

a first wafer holder supporting a wafer on which the laser beam passing
through the first -0 lens is irradiated,;

30 a second Galvano scanner receiving the laser beam passing through the
second harmonic generation module from the laser oscillation and scanning the laser
beam in the X-Y directions when the reflection mirror is detached from a laser beam
path;
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76d Epcharmonic generatlon module 10 reflect the ser beam oscillated by the laser

a
oscillator in one direction when installed on a laser beam path,

wherein the laser system oscillates a laser beam having a 1064 nm
wavelength when the reflection mirror is installed on the laser beam path and a laser
beam having a 355 nm wavelength when the reflection mirror is detached from the

20 laser beam path.

6. The laser system as claimed in claim 5, further comprising a horizontal
transfer unit or a rotation unit to detach or attach the reflection mirror from or on the
laser beam path.

25
7. A chip scale marker for a dual wavelength of 1064/355 nm, the chip
scale marker comprising:
a laser system including a laser oscillator oscillating a laser beam, a third
harmonic generation module receiving the laser beam from the laser oscillator and
30 generating a third harmonic wavelength, and a reflection mirror detachably arranged

between the oscillator and the third harmonic generation module;
a first Galvano scanner receiving a laser beam reflected by the reflection
mirror and scanning the laser beam in X-Y directions;

10
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) - 10%& () -, Ll R%&ction ﬁ‘ﬁ?‘&%été&hably arranged between the oscillator and the fourth
harmonic generation module to reflect the laser beam oscillated by the laser

oscillator in one direction when installed on a laser beam path,
wherein the laser system oscillates a laser beam having a 1064 nm
25 wavelength when the reflection mirror is installed on the laser beam path and a laser
beam having a 266 nm wavelength when the reflection mirror is detached from the
laser beam path.

10.  The laser system as claimed in claim 9, further comprising a horizontal
30 transfer unit or a rotation unit to detach or attach the reflection mirror from or on the

laser beam path.

11. A chip scale marker for a dual wavelength of 1064/266 nm, the chip
scale marker comprising:

11
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20 12.  The chip scale marker as claimed in claim 11, further comprising a
horizontal transfer unit or a rotation unit to detach or attach the reflection mirror from
or on the laser beam path.
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