2 1 APR 2005 FLEXIBLE LASER SYSTEM FOR SEVERI NG SEM CONDUCTOR) : 82@5’5 eld
of the Invention 5 The present invention relates in general to severing
sem conductor wafers, and in particular to severing sem conductor wafers
that are made froma variety of materials and that have a range of

t hi ckness. 10 Background of the Invention A plurality of sem conductor
integrated circuits are formed on a sep conductor wafer with scribing

| anes that separate the individual integrated circuits. A process known as
si ngul ation i g1 eARIYEHAGCRE Sﬁf‘ﬁﬁf‘l@ I?f@StFﬂ@ i nes,
t hereby separating the ’f\ng:l wsgua I nto\g;rég;twgigé Circul Isé,é%[?ﬂgﬁq?r{g t hen

i ndi vidual |y packaged. In the past, WAFBRSi ng wafer saw ng was used to cut
the wafer, however today | aser systens are used for cutting a
sem conductor wafer along the scribing |lanes. Primary advantages of using

a laser system 20 relative to lv\@ff thod are the m ni nal
generation of particles, the ?gglucedﬂéﬁg%%nnqg)q n the integrates circuits,

narrowsr scribing |anes, and the ability to sever integrated circuits
having a variety of shapes. Wiile reduced particles and cracks relate to
better nore ridld BEsentinEgRtpaFrelatesuin genaral toweveringissimigondnetorar e 25

parti cul ar t RV I il] allow a |arnge ortion.of wafer real
estate to ‘k%fegé’e (fclt(%{rl Reanrttgglrl %{ g%msgy?gﬂgtsgmlﬁgﬂggfzEqrﬁ\gategg%% YPEnsi t y per
waf er may rhadefes@as 9drictE o0 hi4Reidls ahd SR havt b 8@k dTahitihagy, at ed
circuit. In addition, with the growi ng need for sem conductor packages for

30 specific applications, the devices on integrated circuits may no | onger

tzjgol5| gbt ed to devices havi n%aocrlétgkllg 8ﬁa<|)f§1'edﬁlsv'en|fﬁrne again the laser 2 1 APR

A plurality of semiconductor integrated circuits are formed on a
semiconductor wafer with scribing lanes that separate the individual
integrated circuits. A process known as singulation is employed to cut

15 the wafer along the scribing lanes, thereby separating the individual
integrated circuits, which are then individually packaged.

In the past, a rotating wafer sawing was used to cut the wafer,
however today laser systems are used for cutting a semiconductor wafer
along the scribing lanes. Primary advantages of using a laser system

20 relative to the wafer saw method are the minimal generation of
particles, the reduced cracking in the integrates circuits, narrower
scribing lanes, and the ability to sever integrated circuits having a
variety of shapes. While reduced particles and cracks relate to better
more reliable integrated circuits, narrower scribing lanes are

25 particularly attractive, as it will allow a larger portion of wafer real
estate to be used for integrated circuits. Hence, the packing density per
wafer may be increased, resulting in a lower unit cost per integrated
circuit.

In addition, with the growing need for semiconductor packages for

30 specific applications, the devices on integrated circuits may no longer

be limited to devices having orthogonal sides. Here again the laser




,allows flexibility over the conventional saw in that the | aser i)gn 22%
readily sever non-orthoegonal devices on a sem conductor wafer. %ﬁ% 95
no. 5214261 by Zappel a, assigned to Rockwell International Corporation,
teaches a dry | aser systemfor severing 5 sem conductor wafers using an
ultraviolet exciner laser wwth a single angled |laser |ight beam and US
patent no. 5641416 by Chadha, assigned2to Mcron Display Technol ogy Inc.,
teaches a dry |l aser system for severing sem conductor wafers using an

infrared Nll¥AG flasibilitysysdrethentdriveh tisr sdw §htthRe aHe 1AMKr ¢sn BaGRed over
the scribing Iznes a 10 nunber of times. Each of these prior art dry |aser

systens ar 6ca4idY er¥erypengethogenal devises g 8 senticpndugperswaferseni conduct or

wafers, and to eghkl requirenents for the jntegrated circuits
on the respect}%Ségﬁtcéﬁd%gﬁ%?mm% Zﬁplpg; .asslgred to R—?C&S‘}‘%éﬁof_ | aser t hat
i s used, tRhetesAhtioNSS (I(Si’fpofr_ﬂﬁoﬂl?téa\r?]bflﬁirs,a@'?f;i 1588 SRUBRMTAR sé@RPing Ng the

| aser |light beamare specific to the particular "sem conductor fer type
and t heS deSeréeondactumwafersaisingiarondirevimle pexdiagmgsénwiith tysingle

particul arl ne,ln _g. .cantract facturing e lon, there is a need
for a flexf%lrggeqe]fssgf i Oli’%&?ﬁ“t Prﬁ‘gﬁ}s E%tﬁ%l@ﬁé)@;‘gg i%bfgC}aagg?i ety of

semi conduChSsighRHeIoSMiRDRSSIa e apge i f
materi al s andlg&k?gv.e a 1va}ri et yﬁlg t %ﬁgg}éqﬁ%fﬁg‘? unf%rl?{rrx})q(%%&t[ hgéﬁ)érrlr\gl)ention
25 The pr efumsevening senricsrdlstarovafers iwdsng areirifeareahNdaywérlases for a

| aser system.for severjng sem conductor ,wafers, which overcones, or at

| east reduﬁ%%teﬂwgﬁ&iﬁ%ﬁﬁﬁggﬁ W#’?‘éﬂ? Bassed ovgE the iseribing lanesar di ngl vy,
i n onei@spAeimbéhef BeSEnt i nvention provides a laser systemfor severing

at | east one sem conductor wafer having a plurality 30 of devices forned
t hereon wi t h aEprbrefl thegegriscartidngldseneystahsens syeemp! dusignéd forf

oo o R R SR kol wartd 2 B hldSLer Sphfl 11 10

requirements for the integrated circuits on the respective semiconductor
wafer type. Hence, the type of laser that is used, the settings for the

15 laser, and the method of applying the laser light beam are specific to the
particular semiconductor wafer type and the devices thereon. |

In a semiconductor packaging facility, particularly one in a

contract manufacturing operation, there is a need for a flexible laser
system that is capable of severing a variety of semiconductor wafers,

20 where the wafers may be made of a variety of materials and have a
variety of thickness.

Brief Summary of the Invention

25 The present invention seeks to provide a method and apparatus for
a laser system for severing semiconductor wafers, which overcomes, or
at least reduces the abovementioned limitations of the prior art.

Accordingly, in one aspect, the present invention provides a laser
system for severing at least one semiconductor wafer having a plurality

30 of devices formed thereon with a plurality of scribing lanes between the

plurality of devices, the laser system comprising:



two | aser generators operably coupled to provide at |east one ta‘sgbh Ii@@t
beam- an optical system handler for receiving the at |east one“l'a b“? ht
5 beam the optical system handl er having at | east one optical elenment for
mani pul ating the at | east one |laser |ight beamto produce a mani pul at ed

| aser |ight beam wherein the manipul ated | aser |ight beam for evaporating
portions of the at |east one sem conduct3or wafer along at |east sone of
the plurality of scribing | anes by abl ative 10 phot odeconposition; a wafer
handl er havi ng ' ; cal Vi d
securing at Iea?f Igc%\r?gmmdg}dgrepgﬁglrﬂe%% Tgt%sg% %gﬂgﬁgggﬁto?g’r%%gg%ﬁni ng the
nmount such twisalaser gepesatora@petablyecqipled! tiot provides at idistpnd kmes lightt he

sem conductor wafer is substantially aligned with the 15 mani pul ated | aser

| i ght beamP®4% for noving the mount such that the seniconductor wafer

travel s withth%rgg b I ght ] t f the
plurality of scri |gge?iaﬁ%%;gngﬁgﬁgléﬂo%}rr&%?%ggll}%Iaggeg%t éﬁ%ﬁ%egg?g andl er,
t he opt 5calbesys} the optindl systandhahdlswhavineadicast oA dpticalallbrieraIeLCt |

t he present inyer]tgi on &rovi es nethod for severing at |east one
seni conduc BRI BN NGt ieast ongl lasgr lishgderse to predusd a hereon with a

Compri si g T RAA BLEP LR RARA Wil the i Bhe RGNy BB oy

handl er andorevaperatirdd pbatichs of the GtdesMN6nOkEATicERGRLRST Wafdrhfohgser
handl er, the optical system handler and the wafer handler; b) inputting

waf er specifileast spmen! theepluralisnef soribing lnssnby ebtativaevaf er to t he

controljler; L.ding.control signals fromthe controller to the |aser
handl‘e?é BBH%O(Eé?%%Ig’Og&(?I@ast one | aser; d) providing control signals from

the controll er wowhfe leahikelhains eMindvabil Biot, 1Bkanbvabld AR} INtN0E
optical elenment; 2 1 APR 2005
- receiving and securing at least one wafer thereon, the wafer handler for

positioning the mount such that at least one of the plurality of scribing
lanes on the semiconductor wafer is substantially aligned with the

15 manipulated laser light beam, and for moving the mount such that the
semiconductor wafer travels with the manipulated laser light beam on
the at least one of the plurality of scribing lanes; and

a controller coupled to the laser handler, the optical system
handler and the wafer handler.

20 In another aspect, the present invention provides method for
severing at least one semiconductor wafer having a plurality of devices
formed thereon with a plurality of scribing lanes between the plurality
of devices, the method comprising the steps of:

a) providing a laser handler, an optical system handler and a wafer

25 handler, and a controller coupled to the laser handler, the optical
system handler and the wafer handler;

b) inputting wafer specifications of the at least one semiconductor
wafer to the controller;
c) providing control signals from the controller to the laser handler

30 to select at least one laser;

d) providing control signals from the controller to the optical system

“handler to select at least one optical element;



4 e) loading and aligning the at |east one sem conductor wafer P\%?ﬁ:? 5
waf er: handl er; fl severing the at |east one sem conductor waf gr ¢ QQ

| east one |aser light beamfromthe at | east one | aser, where the at | east
one laser 5 |light beam has been mani pul ated by the at | east one opti cal

el ement. Brief Description of the Drawi ngs An enbodi nent of the present

i nvention wll now be nore fully 10 deseri bed, by way of exanple, with
‘reference to the drawings of which: FIG 1 shows a | aser systemin

accor dance g th 1bAgirdf EAAMlieiREARG! Alcabt GneXect MM AEAWTA bh iR

configured by the optical syste andl er aser systemin
and 15 FI Gwafesthmmdlarf | ow chart detailing the operation of the |aser

systemin F]G 1 Detail Description of fhe awi ngs. 20 The present
i nventi on, ths wiSeVeHDENG Rt ast pResemicondunton stafanaithgpdeast ong or a dry

| . _ _
aser SYSt AblhigRERAN HRTHENIUEL ContALels il afl & BAP LGS

variety of sem conductor nmateri where’the sem con

a rangesof lighitdiesanshas beenyntaipulated byahat £Sleask a3l o |e@emexdi Ch
supports both an ultra-violet laser 25 and an infrared | aser; an optical
system handl er which provides a configurable optical system and a wafer

handl er for positioning an Eﬁ.ﬁ .a.semcondyct or wafer relative to |aser
| i ght bean(s) directed frgBrﬁ1 heég%tlﬁ%léﬁ Oéﬁegﬁf%wser onto the scribing
| anes of a sem conductor wafer nounted on the wafer handler. A controller

which 30 is coupled to the laser handler, the optical system handler, and
the wafer handitepmbadimentolthe prepent invertdon wilhadwske morgsfullyr a

3005 5187 e sRECHBEdE b by RACERIN bl Y Re o4 16 Bhe 455 PEL BT vt or
type FIG. 1 shows a laser system in accordance with the present
‘invention,;
FIG. 2 shows a beam splitter configured by the optical system
handler of the laser system in FIG. 1; and
15 FIG. 3 shows a flow chart detailing the operation of the laser
system in FIG. 1 |

Detail Description of the Drawings

20 The present invention, as will be described below, is a method and
apparatus for a dry laser system for severing semiconductor wafers that
are made from a variety of semiconductor materials, and where the
semiconductor wafers have a range of thickness. The system
incorporates a laser handler, which supports both an ultra-violet laser

25 and an infrared laser; an optical system handler which provides a
configurable optical system; and a wafer handler for positioning and
moving a semiconductor wafer relative to laser light beam(s) directed
from the optical system handler onto the scribing lanes of a
semiconductor wafer mounted on the wafer handler. A controller which

30 is coupled to the laser handler, the optical system handler, and the
wafer handler; stores a variety of predetermined settings for a

corresponding variety of semiconductor wafers types. Each of the .



.along the scribing lane, such that severed sem conductor integr zggnz%g
circuits neet their specific requirenents. In FIG 1, a | aser s@ 0
has a | aser handler 115 which 5 supports an ultraviolet |aser source 120
and an infrared | aser source 125. Each of the |aser sources can be

dedi cated and optimzed to operate within a particul ar range of

wavel ength. The ultra-violet and infrarded |aser sources 120 and 125 each
can conprise one or nore |aser generators. The |aser handl er 100 conpri ses

t t . u H . t ,
mounts (no préﬂ@i_ié’i'}n&l@:dféétu@érl(%' itdged )eégévaogrcaﬁﬁesgaﬁgdﬁlggggagérs gggée 0

and has nechanical actuators (not shown or novi ng ces 120
and 125. Tkdongdthamiccilingdanes sushahat cevptets¢micasdioter dntdgrated si gnal s,

and in responset rm%az%ge | aser. sources 120 and/or 125 accordingly. A
control | er TA3M WAL 11 SPRCIHe LEANHEINSRtSore detail 15 later, provides

the control sigRgis;. ll,rhyaggyrtg};%g ;QQO%%%%&{;%%%@%‘% fﬁ%%}f}é' des control

signals to the |aser 'sources ation of the

| aser  Sourstgppacttdaandltidfioles Uabernsosrdd thonthd bha pdmaedWsando@de and
| aser setti E&%‘Z’: .ncl ude | aser power, wavel ength, and pulse repetition
20 rate. Ar]r%g%t of {la¢ daseraspiises x3m bg deslipated and optisnizeddent r ol

signals f Rewsgih " . . tical syst hanpdl er . 135 provi des a
confi gurabpg%%rangen%rﬁbéfﬁ%%%qcrgyél %pr?gﬁygl,en ﬁa fﬁ% ‘gpr%w&%e%(?of t hese .
el enent s i snflated daswdsdyrcesM2®@hngi UP8leach @m thbm bAkIRmMbRY. 25 For
exanple, when only the ultra-violet | aser source 120 s used and a single

| aser | i ghtassaganeraterssd s lapeadwndlpe 166 cemiprispstromngs ¢het shawnpns a

, ' - V] | 20 i de the singl
Caser I gnicbiidbttdfie thE18sds Axiboes P50 R $5P HeRete IERES® | aser “source
125 i s usednecithnichl aphieatons ¢hot sBBWNPEe EnGVifigitBe18s8R S @dederho t he

optical system handler 135 provides a diffractron grating and a convex
| ens whi ch@®del2Pi §hednarhaniosd actaatarsdricasmipledtoaece¥s. canttolAPR 2005 6

signals, and in response, move the laser sources 120 and/or 125
accordingly. A controller 130, which will be described in more detail
15 later, provides the control signals.

In addition, the controller 130 also provides control signalé to the
laser sources 120 and 125 that control the operation of the laser
sources 120 and 125, such as switching the power ON and OFF, and
laser settings that include laser power, wavelength, and pulse repetition

20 rate.

An optical system handler 135 is coupled to receive control signals
from the controller 130. The optical system handler 135 provides a
configurable arrangement of optical elements, and the arrangement of
these elements is determined by control signals from the controller 130.

25 For example, when only the ultra-violet laser source 120 is used and a
single laser light beam is to be provided, the optical system handler
aligns a convex lens with the ultra-violet laser source 120 to provide the
single laser light beam. Another example is, when only the infrared
laser source 125 is used and multiple laser light beams are to be

30  provided, the optical system handler 135 provides a diffraction grating

and a convex lens which are aligned with the infrared laser source 125.




~\Wen the | aser source, either ultra-violet 120 or infrared 1252 %?gpﬁﬁges
nore than one | aser generator, the optical system handler 135 Ja e ed
to optically channel the laser light fromthe |aser generators to produce
a single laser light beam when such is required. 5 Alternatively, the
optical system handler 135 can direct laser light from nultiple |aser
generators to nultiple scribing | anes op a sem conductor wafer 145,

simul taneously. Dotted |lines 132 and 160 indicate the |laser 1|ight beans

travelling fr = Vd 2! Nae sour ces
respectively, O%H%}ﬁéﬂété%%é'ﬁ&%%t g%gﬁﬁgf{)’%&%ﬁ%ﬁréﬁgﬁgeqéﬁdt ted |lines
165 i ndi catentprisdsaseire lthght orxe tserdicrreh st blie tditictsystdm tetsdlem handl er
135 at the ggri bi ng | anes on the sem conductor wafer 145, It will be

appr eci at edSPHzAN RErusachimopteally chasmel ghadreenhightfromdhedasayed t o

provide th ' 0 L.y hard nore han .one_ i nfrared '
| aser geneg%%%dtggsﬁ'i%iﬁgg{éggt% g%#gev}aose rméehati %%%r c‘-,‘v&lenléu&aégrrgﬁlﬁlﬁﬁg' 160. In
sel ectimg Algenativelyethe dptidal a¢s@rhhdilee 1¥8eaAditeths&lighPRonef | aser
is preferred, however, such decisions are nmade when the wafer

speci f i cat FOHéIPle daspstganaraters toomutiphe beribing laneswaher s¢migprstuapr t han a

t ai t hj t he WV, | 0 i |_es. tt ti 20 d
fo 1 ts | ontpigordp. MElimaRon Bblte T and 160PArA e 3bRIERe pover
capabi | i t ylighy beands ﬁ@%ﬁfn%m*ohwﬂhge HIYR\ GloletdWSVIC POS I ART Bid A¥rarBiSt be nede

for the tyEe of devices on the senmiconductor wafer and the nore
si gni f i cant2he&purgps seppediivalyiato the apticahsystesi hgpnidier il 355 atdlt theser

25 t, | t,r avi ol et. 120. .. 25 Th tical
et o 2R A R TS AR M G Clich P RRE Y iRt Bir B DR D ho)
for mani pubpétend hbagkér 188Nt tlr%zsc%lgintjgﬁlgﬁe"scﬁﬁ the sehfie6hdaetcwarek20 and

125, and for directing and focussing mani pul ated | aser |ight beans 165
onto the stfbbltngill heeapmrecidted thatimoraithawoneall¥rlasésb gefibmatopmal

o erent s b RUBLE T RAL 5 200 L S A0, VS Y, gt amedl
control | ertHaY oné ihfAtEdA88er generator can be used to provide the infrared
15 laser light 160.

In selecting lasers, there are tradeoffs to be made as to which type
of laser is preferred, however, such decisions are made when the wafer
specifications are determined. For example, when a wafer is greater
than a certain thickness, then the UV laser source 120 is less attractive

20 due to its lower power and the infrared laser source 125 with its higher
power capability may be a better option. However, due consideration
must be made for the type of devices on the semiconductor wafer and
the more significant heat absorption that occurs when using the
infrared laser source 125 as compared to a ultraviolet laser source 120.

25 The optical system handler 135 comprises a plurality of optical
elements (not shown) for manipulating laser light 132 and 160 from the
laser sources 120 and 125, and for directing and focussing the
manipulated laser light beams 165 onto the scribing lanes on the
semiconductor wafer 145. The optical elements are mounted on mounts

30 (not shown) and moved by programmable actuators (not shown) in

accordance with control signals from the controller 130.




.7 In FIG 2 an arrangenent 200 of optical elenents by the optigcal _system
‘handl er 135 provides a beamsplitter. A laser |ight beam 205 2‘?0@33 1865

| aser sources 120 and/or 125 is directed to a prism 210 which reflects
some of the laser light beam 205 as reflected | aser |ight beam 5 220.

Anot her portion of the laser |ight beam 205 is conducted through the prism
210 and energes as |aser |ight 225, whigh was subsequently reflected by
reflective elenment 215. Thus, the laser light beam 205 is split into |aser

| i ght beanms 22¢, ane: | %{?r ' {1 cal
el ements i.e. the pr%génnzafﬁa}ggéhegg re ngkjlﬁ§§fi§egﬁrréeﬁass%gﬁ§8 1€ mount ed
on act uat osystemtharidiey 13Teproddes enseah $plaser. ol RRAIhtBenmeFhanged to
provide the | aser |ight beans 220 and 225 having a range of spacin

bet ween t h&fAM ARG lager payrses 13 ansbiorn1250s gixected to maprism dil Pexhish i n

accor dance ,uf ' ¢ ntro r.13 and/ or er. input. Each
of the Ias5&%&8%%%%5%5ig%%ggéggemgb%?ﬁ ﬁ%ﬁﬁt‘a‘&i‘ﬁs‘?fo@@%%’i%&

mechani sns 2280 Aansthas portieansitHe/Riskr [Hghttbdaeh WS {heondasted iHBlgheans 220
and 225 on scri bi n%: anes on the sem conductor wafer 145. Returning now to

FIG 1, a B¢ ®rismmiQandempsgesasmdasar lighet 225, which was substgaenthy

i cond _.Th 142 is. 20 ble, .and i
o ogr amed e LB ke R, 2R, thus, rf (e e beatadR B (not
shown) in &t iefoclasBAMghe hekdfs 220 aRABANRAI% ABYPedifedPHUM o442, and

thus the sem conductor wafer 145, along X and Y axggisr e(f ative to the |aser
| i ght beantha epticabelarhentopei tha psigst &hthand|the re86ctiva ekatdent 815 t he

ort hogbal 46 falen ddyArors el Shay the Do iaRa oL 4eRe JERERts nat
movenent akantd Skarpddits HrBVidee Rl 1igtAdriy o8] ¥nWPss d3ghad hno 1 1

focussing the |aser Tight beans 165 on tthe scribing nes on t
senm conductangaef spacing betweamtireme anghtie rses ightrbddrRSP27Ande225 ni nes

(e ) Scat Al 648 544,000, 8058, B, e, S Spndvctor el g 145, and
wi Il be faghly/af user input. Each of the laser light beams 220 and 225 have
15  individual focussing mechanisms 230 and 235, respectively, that focus
the laser light beams 220 and 225 on scribihg lanes on the
semiconductor wafer 145.
Returning now to FIG. 1, a wafer handler 140 has a mount 142 on
which is mounted the semiconductor wafer 145. The mount 142 is
20 movable, and its position is programmed by control signals from the
controller 130. Actuators (not shown) in the wafer handler 140 are
programmed to move the mount 142, and thus the semiconductor wafer
145, along X and Y axes relative to the laser light beams 165 from the
optical system handler 135. In addition, the wafer handler 140 can tilt
25  the semiconductor wafer 145 in a plane orthogonal to the laser light
beams 165. It is also anticipated that movement along the Z-axis may
be useful, particularly when assisting in focussing the laser light beams
165 on the scribing lanes on the semiconductor wafer 145.
An image recognition system (IRS) 170 determines the location of
30  the scribing lanes on the semiconductor wafer 145, and provides this
information to the controller 130. One skilled in the art will be familiar

- with the operation of an image recognition system, and to the extent the



MW th the operation of an image recognition system and to the eﬁ('elgé ttée 2
1 APR 2005 8 operation of the imge recognition described hereidnli R 20605
simlar, to known systens, no further information on such known systens
will be described herein. The controller 130 uses the information fromthe
IRS 170 to align 5 the laser light beans 165 with the scribing | anes on

t he sem conductor wafer. This is acconydished by changing the position
settings of the optical system handl er 135 and/or changi ng the position of

th ' : : ' th ti . ta t. handl
140, & reonbiaaage EUirddf RedPB Beoqtbarbirabhis i, FdGowts

sour ces be systsrgefnodudtiher foetdatitds ohudiEkhass! shaRtieidbe are
affected by, the controller 130. In addition, during the scribing process,

the | RS 17¢l68sRbedrerein. | aser i ght beans 165 as the wafer 145 is severed
I th i i , | RS,.170 i des feed_ back i |.osed |
post ti on_ cont r ap i GRREH 1 uretiiad onliriarion Sgh thegk® BeRTPIRIE 1 ect od
at the scrithengser BERS behid 165 was {Hesd | 71%1%% APlfe %?P{ggéxgcgﬁlbt{&f‘f;et he

area on the wafer 145 on which the |aser eami’s
degree of fwaies This ishacdaasplished iy deangihgStirapositictoséttialdsest the t he waf er

145 is noved,.. by th fer . ha r 0. Such_ inmage recognition systens are
known to %@u&%Sgﬁﬁquﬁgiiﬁpéﬁ?ﬁ@géﬁﬂﬂ&m%Pofy@mh&)ithemam)ry 132
whi ch st or gendcéRdabasewak I | ' .varie en uct or
waf ers. The specifi gat [ onser ?ﬁgﬁj dgﬁﬁgﬂ{é@%{eeoé?ﬁn e{I’OI éﬁé g'fa\%rfgl?ﬁlg% made
of , the thildhéiscumstancesahay alsdeeqiire tht the positésn of ehe thssret er, and
t he tyg(g of _devi cg IﬁﬁlmequS on.the wafer. In addition, the database

i ncl udes s8PHTUsPF GPaE ’éaéléj[ herg, sgitsngs) tosthe fasesgrardler yldy arg hand| er
135, . and taﬁeéﬁcﬁbyrtﬁ@dé&{troﬁép-l ghe laser handler settings include type of
| aser source, |aser power, vvave?ength, and pul se repetition rate. The

optical systenin additiogsduninigitiee stribieg procasst ithk §RgaTD rheaosd agd Y,
cutting w Pa{srg:rcilrght beams 165 as the wafer 145 is severed along the scribing
lanes. The IRS 170 provides feed back in a closed loop position control
15  system to ensure that the laser light beam is directed at the scribing
lanes. Further, as the IRS 170 is able to determine the area on fh‘e
wafer 145 on which the laser light beam is directed, the degree of focus
of the laser light beam 165 can be controlled as the wafer 145 is moved
by the wafer handler 140. Such image recognition systems are known to
20 one skilled in the art.

The controller 130 has a memory 132 which stores a database of
specifications for a variety of semiconductor wafers. The specifications
include the type of material a wafer is made of, the thickness of the
wafer, the size of the wafer i.e. diameter, and the type of device formed

25 on the wafer. In addition, the database includes settings for the laser
handler 115, the optical system handler 135, and the wafer handler
140. The laser handler settings include type of laser source, laser
power, wavelength, and pulse repetition rate. The optical system
settings include single or multiple beam, beam spacing, cutting width or

30 kerf, etc., and the wafer handler settings include alignment, severing or

cutting speed, and number of scans of the laser light beam per scribing



30 kerf, etc., and the wafer handler settings include alignnent, severipg
“‘or ‘“cutting speed, and nunber of scans of the laser |ight bean?ﬂeAPRcﬁmging
2 1 APR 2005 9 lane to cut through the wafer, etc. TABLE 1 shows an exanpl e
of the information stored in the database. WAFER SPECI FI CATI ONSHANDLER
SETTI NGS Material Thickness Size DevicelLaserOQpticsWafer (Type)(gm (in)
Si|icon2808CM3XS WV Single Align 0.5nmetcgetc.etc. TABLE 1 The infornmation
in the database is built up over tine as each type 5 of sem conductor

wafer is agdded. To, add a.new t of, sam ugtor wafer to t dat abase,
sl o it ta €Ot BEE B WHlEr e S TARLY 1, Siin sl it o B ho
sanpl e waf gifoAnationSPRrt8dn thRedN@Ha_ds settings of the |aser system 100
are manipulated until a set of settings is deternned where the severed

i ntegrated |ci r cui WARBBRSSPECIBIGATIONS10 requi HANDLER SOTTINGS f ijcat i ons
may be reqd when the speeld at_which a wafer islsevered

meets the qpMaterial | chiickaesat b, Sizsut | Devirgl blashe |sQntics HaWafer {equi r ed
to maintair ciuri t hr pughput| I n such an ijnstance,| nore ffhan one
| aser |ight TagmeRcl "L ), pehi

RSt

b nfigu br t hat| parti qul ar wafler typ¢, for

exanpl e by [ha&yjiRg,The 1 T1 CAl 2 e pr gVt eqm Spllitter, as
in FIG 2. ]| A tlernai i ve?&@vx/nen a new \%@Q? isrUtxg tesglgg%red?&%e new waf er
0.5um | etc. etc. etc.

TABLE 1
The information in the database is built up over time as each type
5 of semiconductor wafer is added. To add a new type of semiconductor

wafer to the database, a sample wafer is severed and the severed
integrated circuits of the sample wafer are inspected. The various
settings of the laser system 100 are manipulated until a set of settings
is determined where the severed integrated circuit meets its specific

10 requirements. Some modifications may be required, for example, when
the speed at which a wafer is severed meets the specific requirements,
but is below the speed that is required to maintain manufacturing
throughput. In such an instance, more than one laser light beam may
be configured for that particular wafer type, for example by having the

15 optical system handler provide a beam splitter, as in FIG. 2.

Alternatively, when a new wafer is to be severed, the new wafer

specifications can be entered via the user console 150 when the laser
system 100 is in set-up mode. In this mode, the new wafer
specifications are compared with those in the database and the closest

20 matching wafer specifications found. The corresponding settings for the
closest matching specifications are then presented to the user. The user
may adopt the specifications, as presented, or make changes to the
specifications. The user then proceeds, through several trials of severing

the new wafer type, to fine tune the specifications for the new wafer



_specifications can be entered via the user console 150 when th iggﬁg
system 100 is in set-up node. In this node, the new wafer specitf| d& 'gWE
are conpared with those in the database and the closest 20 nmatching wafer
specifications found. The corresponding settings for the closest matching
specifications are then presented to the user. The user may adopt the
specifications, as presented, or nake c@Pnges to the specifications. The
user then proceeds, through several trials of severing the new wafer type,
to fine tune the,specifications for. the. new waf.er 2 1 APR 2005 10 type. The
finalized (9BF ?&‘F%‘?%%FC@PSFE&C@&E@H% ¢ shrcitisafiens asgoRiated it now
vafer type (i ab®ramtagpensiiend@idbasemdagupd o Ler 130 is a computer,
such an | BM co atible3§§nd the nmenory 1§5 ?nc udes a data storage, such

as a hard di sk ¢ ¢entrolles 130 thatdomprateahasehi zn $BM edmpdtiblesandabesol e
130, and this can conprise a video

150 is coupled to tﬁﬁ &ﬁ‘}nciﬂr?ol | er )

term nal arfd“R&fBoard ™ %ld&??ﬁé‘é‘r%eu%lﬁlhi%ﬁ arharcbdisk dr¥e) Bser system
100 | n saddyhicaihd BRtabasd i€ OREICTAR LA bdr\ohE I8 AP GIRAG T gRder whi ch
can be used in conjunction wt ar ‘code mar ki ng on sem conductor wafers

to identifycoldroller #180f anenthisypescarhpsidei £ oltdbactednin@l el kdyisoarge of bar
code marki nﬂ i{;% i.fies inputting of wafer specifications, and nakes it
less prondVREH BEQVIdES & useninteniasy torihsrlaser spstany 1630.afaddition, the

i fi ' call | 1.1 El - &h 300 f
Severing  The <ol 0080 EoRIAMIAE §1RE ChdsOher it SR IFCTE B0 crar s

305 15 whewrgpactibncwithobar 0bde raddfigaandestiesndater waferaite idepdtt ed 310
by a user otgﬁtscpgf user console 150. Alternatively, as described above, wafer
speci filat i HeFent Bpgseobsenicansugtar meafers Jehertskiofharrtndenaf er

specificati -' : +he-: | al Lch the sem conduct o ,wafer 145
I s made. Tytg?%lgh%%lﬁ?ﬁlégﬁéﬁé&ﬁgogg}?gg}é{; %?IBS? 8PSt ﬁ@azlﬁlagigﬁilg !)eﬁ&uct or
waf er 145, pronettofasert &frogs @alused) 9y irfdordéctsaiirg OTdWE R 'spebai@itiorsS
silicon. In TABLE 1, silicon is used as an exanple. There are

sen conduct or s WHheaaddikonalmefsreacnde FH & ithieprooesh 300 fur savering
the semiconductor wafer 145 employing the laser system 100 starts 305

15 when specifications of the semiconductor wafer 145 are inputted 310 by
a user on the user console 150. Alternatively, as described abofre, wafer
specifications can also be provided via bar code marking. The wafer
specifications include the material from which the semiconductor wafer
145 is made. Typically, this means the base material of the

20 semiconductor wafer 145, which for the great majority of semiconductor
walfers is silicon. In TABLE 1, silicon is used as an example. There are
semiconductors wafers made from other materials, such as germanium,
gallium arsenide, and sapphire.

The wafer specifications also include the thickness of the

25  semiconductor wafer, as this is an important criterion when severing
with a laser light beam. Laser light beam severing causes considerable
heat to build up at the severing location that can damage the device(s)
on the wafer. The laser light beam can be manipulated to control the
resultant heat. One known method is to use multiple passes of the laser

30 light beam over a scribing lane, thereby allowing time between passes

for heat to dissipate. This method can be used for severing thicker



~gallium arseni de, and sapphire. The wafer specifications also include the

‘'t hi ckness of the 25 sem conductor wafer, as this is an irrportarftioftﬁa @8§%n
when severing wth a laser |ight beam Laser |ight beam severing causes
considerable heat to build up at the severing |ocation that can danage the
device(s) on the wafer. The laser |ight beam can be mani pul ated to control
the resultant heat. One known nethod ild to use nultiple passes of the

| aser 30 |ight beam over a scribing |lane, thereby allow ng tinme between

passes 1 owali@at FrontTAHIIRY SsariBles waRl At kABSOS: UBBAniGLrIaKeg| Ng thi cker
2 1 APR 2005 11 wafers. From TABLE 1 sanple wa?er t hi ckness i's 280

m cr onet er eftengkefermed ¢d ersrmadictomsas mi crons. Another wafer specification is
the size of th fer 145 whic typi.caJly.is asured in_ter of the

di ameter of a ‘gg\éﬁé"d’nﬁf rﬁpﬁfﬁé‘?‘éﬁ‘t.lgg\%s %F@@p the Walsoh4Pvh to

det er m ne kd nga%'ig% s”gf" t ?@3 r Wi thin
whi ch the f}gggérm%eans 16 %Qfll tre?fr?{lee {l’(ﬁ)e éﬁ%{lg{%_&% agé?lﬂtgl?gév(\gfvg%%g

speci f ikat This spedifieatignds afsedetd deteminehtbewabting4reavdnh ¢he imetititles t he

type of fabrjcatjon ocess_used. This is inmportant as this determnes the
| evel of hg%? Oiﬁbﬁr gf%ﬁl%r}@eﬁéﬁ&w@lmﬂh%n?heawewm$ 1&5&gi ng t he

devi ces. | pETpr PR i for. a . fe S

fabri cat edﬁﬁés_@r%%gjc Be.lg']er%egron gFoces}s[.s B g’?’tﬁecghpﬁelgﬁe%sep fcé%%%\gﬁons have -
been ent er#tt walfier t45] Wiél@ﬁn&l&ﬁlessﬁﬁf@&%Soﬂﬂéﬁrii&ftﬁﬁﬁﬁﬁoéd%stlﬁl@am&y 132
for a match,, and upon 15 | ocating a match retrieves the correspondi ng

settings i PrROHahEBsthis dgtermings heslevpbokheat agsorntioméhe awafer handl er
115, t ' 13 th dl 140, U
recei vllrbﬁgois)‘g?%%]gs r%‘%@%ﬁ% igé}asg?g@gﬁfceg hﬁ’ﬂf{‘g\r@ﬁ ﬂaﬁgt{seqxar&algpggl ects

315 one of ptdvidésifmr a CMOSwaleOtlatdwas fABRchfeRaSHIATS m2&on th the
settings, and enables the selected | aser source. For exanple, when the

settings fPXAACEAe controller 130 indicate the ultra-violet |aser
After the wafer specifications have been entered, the controller 130

searches the database in the memory 132 for a match, and upon
15 locating a match retrieves the corresponding settings in the database,
and provides the settings to the laser handler 115, the optical system
handler 135, and the wafer handler 140.
Upon receiving settings from the controller 130, the laser handler
115 selects 315 one of the laser sources 120 and/or 125 in accordance
20 with the settings, and enables the selected laser source. For example,
when the settings from the controller 130 indicate the ultra-violet laser
source 120 iS selected, the laser handler 115 provides power to the UV
laser source 120. A UV laser generator, that forms part of the UV laser
source 120, may then execute a set-up and diagnostic routine, and
25 provide a response to the controller 130 indicating that the selected UV
laser source 120 is operating properly. When more than one laser
generator is selected, as indicated by the settings, the same set-up
process occurs for each of the laser generators.
Next, the optical system selection 320 begins when the optical
30 system handler 135 receives its settings from the controller 130. The
settings indicate, for example, whether a single laser light beam 165 will

be used or if several laser light beams 165 will be used. When only a




~source 120 is selected, the | aser handler 115 provi des power to the UV

| aser source 120. A WV |l aser generator, that forns part of t he 2Ul APRs €605
source 120, nmay then execute a set-up and diagnostic routine, and 25
provi de a response to the controller 130 indicating that the selected U/

| aser source 120 is operating properly. Wen nore than one | aser generator
Is selected, as indicated by the settings, the sanme set-up process occurs
for each of the | aser generators. Next, the optical system selection 320

for each of ¢ : . . . . f
egi ns wheRirigle 19844 ITi%lgt béAnS Y6598 tBaRI|;8L A %BEHEM?%fﬁéﬁtsS%hEh%s_ rom

the controller 130. settings indicate, xanp efher a single
| aser |i gh® $iagla eeaves ldns (notuwdwdvy thidft isaequited wsdirekbt ghtl foeasgha65 wi | |

b d. W | . APR 2005 12 sjngle | i ght b 65 is.to b

used. the opteedrter ifanbesmy dertmaned B e il ems hendlerkbni t hat

s T equi r edobOrali@Ciitthd Seiddfont (REIBHLATRL 1d@ht beam is arranged
|

by the optical system handler n accordance wth the settings fromthe

control$er 1300rbti@nother bahdy wisndmudtigrie taderi lighet beseks dreaftiquiteslys ar e
required, _the tﬁhc | el errgnbs 210 and 215 are arranged to manj pul ate and
direct |abRs9o %8 CE‘%‘BWB% 192 2o arg agesgeddoemanipulats anddiregd |

and/ or 125] &}1{%}&% I SGhihobi ng, |l a on the
sem conduct%r wat er rldﬂ‘f’g&&ii gl%gﬁggre%%ge(g%golé%% gghfﬁ%’g%? Egbﬁ%@é%cgfﬁo :
bet ween t hasrdas¢r hight basars 22Qhkind 228020t tanse B laeddf G ithel Yy  spaced to
mat ch the di stance between the scribing | anes on the sem conductor wafer

145. The wafErcana@uctorywater|lsiaida aplerde acromplish this theglistangarage

recognigio | : | ecognpiti on syst.em 170 15
et orm es e RESrE e HuRSHe L e et B RO 22D 2R e 00 St BT

sem conducspacedtemdwh ttendigtanve drwekbh Thece{biRkilaRe@d fige _control | er
130. The contr ol lcﬁéqs 130 aligns 325 the | aser beam or beans 165 by

adj usti ng BREIEAN torgralerd 4% | owi ng: the position of the |aser sources
120 and/or 125thEReaReSi4E Rifin IG1<Ps25 L BLETENLSe 1959 & She image
recognition system 170 activated. The image recognition system 170 |
15 determines the location of predetermined reference marks on the
semiconductor wafer 145, and provides this information to the |
controller 130. The controller 130 aligns 325 the laser beam or beams
165 by adjusting one or more of the following: the position of the laser
sources 120 and/or 125; the position of the optical elements, such as
20 210 and 215, in the optical system handler 135; and the position of the
wafer 145.
| When alignment 325 has been completed, the laser source 120
and/or 125 starts severing 330 the semiconductor wafer 145 along the
scribing lanes, and continues until the whole wafer 145 has been
25  severed, in accordance with control signal from the controller 130. A
determination 335 is then made as to whether another semiconductor
wafer of the same type is to be severed. When there is another
semiconductor wafer of the same type to be severed, then the process
300 jumps to stép 325 where the new wafer is loaded and alignment
30 performed, as before. However, when there are no further
semiconductor wafers of the same type to be severed, a further

determination 340 is made as whether a new wafer type is to be




.20 210 and 215, in the optical system handler 135; and the posiuii OE ng hge
waf er 145. Wen alignnment 325 has been conpleted, the |aser so dehlR ol
and/or 125 starts severing 330 the sem conductor wafer 145 al ong the
scribing | anes, and continues until the whol e wafer 145 has been 25
severed, in accordance with control signal fromthe controller 130. A
determination 335 is then made as to wh&Bher another seniconductor wafer
of the same type is to be severed. When there is another sem conductor

waf er of thevepstk Whea therdes Seual eide prbedsd B0 FLAHSS fo sBYD I OMRR] tiRe St ep
325 where the new wafer is | oaded and alignnent “30 ‘performed, as before.

However, wS@ecHipations ef the haw wafer type marsd et entened pasd dhetprocssse t ype

to be sever a further , determ nation.340 is de as whet her a new wafer
type is tobe pTqcexds %6?%36%@1\?@?%@' %ﬂ@ﬁv?rhé’?’ cn ﬁthE%nPHE:"Y) ®ss 300

jUNPS 10 Sttppe3dbediherle, 1RPBRbddABO0nAY 345e new wafer type nust be

entered, and the process 300 proceeds as described earlier. However, when
there i8 no neWitaftlye UVylpser soteces d26r sxt, totdevavebnash GOBEEMIM0345. 5 Wth

the UV |l aser source 120 set .t.o a wavel engt h of 355 nano- neters,_ a pul se
repetition r?%f‘%%’f‘ B4 ﬁ%lr‘épgqﬂg?ntr@tﬁ@g singlsrhat o ]ao%%lﬂé’@er%@tﬁubﬁe | ess
than 40 na PO, tts at
15 kil oher@?%%q%%ﬁﬁ%q%?ggm’o, a%gﬁit%e%g%ﬁ H?ﬁgglfa fkjc‘)éarqué[gr oneters
at a cuttitbaspeédwattslft hakilobieetz qret spatiabawiit GATEMRN aschitiyed with 4

scans of the Iazﬁr bei.ng required to .sever a 280 mcroneter thick silicon
waf er. The "AALR OFAQ mierameters A g16ustingspeedrafvi Qagngmeters ®esnd

appar ajg's ' [y, .CQN r . made
T om alyar PeroRauRls Bitert afBicrldwith # MO s b bBle FcBi Fo T 1
acconpl i shedvélya28Gsscranstanttiakisilicen eaier.ol | er coupled to a | aser

handl er, an opé,:hcal system handl er and a_wafer handler that can be set-up
to sever each oOfiCPIFSFNEIRVEILIQRSas degpabedanrowdes asmethod and

apparatus for severing a variety of semiconductor wafers that are made
from a variety of materials and that have a range of thickness.

15 This is accomplished by a laser system having a controller coupled
to a laser handler, an optical system handler and a wafer handlér that
can be set-up to sever each of a variety of wafer types, and stores the
corresponding handler settings for each of the wafer types in a
database. Consequently, when wafer specifications of a wafer provided

20  to the laser system match those in the database, the laser system can
retrieve the corresponding settings for the handlers, and prepare the
laser system to sever the wafer.

The present invention therefore provides a method and apparatus
for a laser system for severing semiconductor wafers, which overcomes,

25 or at least reduces the limitations of the prior art.

It will be appreciated that although only one particular
embodiment of the invention has been described in detail, various
modifications and improvements can be made by a person skilled in the

art without departing from the scope of the present invention.




.
1!

correespondi ng handl er settings for each of the wafer typesir1ghsg£§base.
Consequent |y, when wafer specifications of a wafer provided 2 ihel805

| aser system natch those in the database, the |aser systemcan retrieve

t he correspondi ng settings for the handl ers, and prepare the |aser system
to sever the wafer. The present invention therefore provides a nethod and
apparatus for a |aser systemfor sevetffng sem conductor wafers, which
overconmes, 25 or at |east reduces the limtations of the prior art. It

wi |l be appreciated that although onCyaigme particular enbodi nent of the

i nvention has been described in detail, various nodifications and

i nprovenents can be made by a person skilled in the art w thout departing

f h | i an, APR 2005 14 Claips 1. A |
otem Tor sovér i bR ERC el dealt boF erKPRARS I i ural 1 Ty of

system for severing one se

devi ces f draving ahphaaityiof kdesidels foainedytHdresA WRh W pRul-3ite of Retinpes the
plurality of devices, the |aser systemconprising: “a |laser handler having
at | eaSt {oResPetweentheplusality ohdevicesoirelaser system dosaptisings di f f er ent

types of |aser s r.ovi di | e one. laser.]ight beam an
optical system %lr%fer iéca){f:r gggﬁ@%ﬁ%‘%&@ﬁ 8?%53{1?&%6% %&ﬂésgfi ght 10 beam
the opti cabusysd,etichanidast thawdifferéit tygast oflagePBbLIEAs RIrrodihgrat

mani pul ating the at | east one |laser |light beamto produce a mani pul at ed

| aser |igh¢asens lageadight bermiani pul ated | aser |ight beam for evaporating

portions of th : 1 ctar. waf al gn at | east,. sqnme of
the plurality %Paés‘gérllg%f%squglngg‘mgge%?gleg'\:}lé’lﬁ%%ﬁ(?ttgﬁ%%to%%gstefrg’rg?ﬁa waf er
handl e0 hbeany theoptibhesyatent hahtiternBiviigtatRaRt oheloptict Qlléthegt #6d
securing at I,easit one wafer thereon, the wafer handler for positioning the

‘mount  sucRRUlgtingdhe ableasppneraser light beampto predurag | anes on the
sem condugt b WALELY {4kt AUAR! {whedhioned nliméﬁﬂlautlgt%d laser light beam
for evaporating portions of the at least one semiconductor wafer along |
at least some of the plurality of scribing lanes by ablative
15 photodecomposition;

a wafer handler having a movable mount, the movable mount for
receiving and securing at least one wafer thereon, the wafer handler for
positioning the mount such that at least one of the plurality of scribing
lanes on the semiconductor wafer is substantially aligned with the

20 manipulated laser light beam, and for moving the mount such that the
semiconductor wafer travels with the manipulated laser light beam on
the at least one of the plurality of scribing lanes; and

a controller coupled to the laser handler, the optical system
handler and the wafer handler.

25
2. A laser system in accordance with claim 1 wherein the at least
two different types of laser sources comprises at least one ultra-violet
laser generator.

30 3. A laser system in accordance with claim 1 wherein the at least

two different types of laser sources comprise at least one infrared laser

generator.




. 20 mani pul ated | aser |ight beam and for noving the nount such that the
‘'seni conductor wafer travels with the manipul ated | aser |ight bearh 4RR 2085
at |east one of the plurality of scribing | anes; and a controller coupled
to the laser handler, the optical system handler and the wafer handler. 25
2. Alaser systemin accordance with claim1 wherein the at |east two
different types of |aser sources conpril®s at |east one ultra-violet |aser
generator. 30 3. A laser systemin accordance with claim1 wherein the at

least two4diffanessr syqiem ol alasRlars@eRScIe@MP] viferdin tRA%H: 1046 | nfrared
| aser generator. 2 1 APR 2005 15 4. A |laser systemin accordance with

cl ai m 1 whgrediffersat {ypee gf lasarwowices mosnprisy pé deast onsmltraadokets conpri se
at | east - vi al et e enerator, and at | east one infrared | aser
gener at or %geg_&gég%a;eggra%%%t gesn%gltn ecggf%rae&%s&hgﬁng%oa‘ 1 wherein the

optical system handl er conprises at |east one optical elenent. 6. A laser

system in accordance with claim5 wherein the at |east one optical elenent
is coull ePto o laserssysipm Heageerstancenwithheeinnl wheretn ghe opisal one

act uat or ' for r L Vi control ;signals fromthe controller,
the at |ea tt%%ehgg%eart%OfnPgﬁS%B@girig?ﬁ%?ﬂﬁ opﬁlgag{:fquwégg{. one optical el enent
I n accordance with the control signals. 7. A nethod for severing at |east

one semi conductor wafer having a 15 plurality of devices forned thereon
with a pl Ralith laserseistemmin reeerslanseweish clhond whedreiry thé atdedstes, the

met hod co | S eps. of ). providing a |l aser hangdl er havj,ng at

| east t\/\/org(%H ?gﬂg?f{ Q@{/’Sée%tplgf C?}é%lga tos%ﬁﬁéét ?gﬁr?cﬁﬁfif%rala’ggg’ﬁ’é:ﬁ?]ﬁ’ah}ﬁger and
a waf @o hastdeast oa8hctuathasareinfiauRl8dcéRindeohfte siteNd! fom fHe
optical system handler 20 and the wafer handl er; b) inputting wafer

speci fi catGoEsoligr, the attlepshene @ssustor fosmbsitioning the at least one
optical element in accordance with the control signals.

7. A method for severing at least one semiconductor wafer having a
15  plurality of devices formed thereon with a plurality of scribing lanes
between the plurality of devices, the method comprising the steps of:

a) providing a laser handler having at least two different types of laser
sources, an optical system handler and a wafer handler, and a
controller coupled to the laser handler, the optical system handler

20 and the wafer handler;

b) inputting wafer specifications of the at least one semiconductor

wafer to the controller;

¢} providing control signals from the controller to the laser handler to

select at least one of the at least two differeht types of laser sources;

25 d) providing control signals from the controller to the optical system
handler to select at least one optical element;

e) loading and aligning the at least one semiconductor wafer on the

wafer handler; and |

f) severing the at least one semiconductor wafer with at least one laser

30 light beam from the at least one of the at least two different types of
laser sources, where the at least one laser light beam is manipulated by

the at least one optical element.



wafer to the controller; c) providing control signals fromthe Cfnt%‘??l b@]
to the laser handler to select at |east one of the at |east twold 3 t
types of laser sources; 25 d) providing control signals fromthe
controller to the optical system handler to select at | east one optical

el enment; e) |loading and aligning the at | east one sem conductor wafer on
the wafer handler; and f) severing theli@t | east one sem conductor wafer
with at | east one laser 30 light beamfromthe at | east one of the at

| east two different types of |aser sources, where the at |east one |aser
| ight beam.is manipul ated by the at |east one optical elenent. 2 1 APR
2005 16 8. 8A Hwaeided in accordiarneewitht ¢tlaimal? fuitHerrdoneprisietiestg sthe step

f deterniyning whether at | east anot i conduct fer i
Subst ant 1 aPPtAERRE hefert Behe EAGb UitreSamincrutitntor sralapier 5 0. A
method i n saBstiamey ihilae kaicik G luabiBhe GURCbANNGIdGaRECP Of | repeating

steps (e) and (f) when the at |east another sem conductor ~wafer is
substantially simlar to the at | east one sem conductor wafer. 10 10. A

met hod in gccordance with claim8 further conprising the step of repeating
steps (a) ?bﬁp}ea{%ggnu} AECeH W&s‘fntgrﬂmrs DEB SRR ingsthengfep of

substant i atdpeatin® btépd @) bhR @ wheaSthePAE1RT GRRAYE L0 i X6 &lctor

wafer is substantially similar to the at least one semiconductor wafer.

10 10. A method in accordance with claim 8 further comprising the step
of repeating steps (a) to (f) when the at least another semiconductor is

not substantially similar to the at least one semiconductor wafer.




