ABLATION METHOD FOR DIE ATTACH FILM BACKGROUND OF THE INVENTION Field of the
Invention The present invention relates to an ablation method of applying a laser beam to a die
attach film (DAB") to perform ablation. Description of the Related Art A plurality of devices such
as ICs, ISls, and LEDs are formed on the front side of a wafer such as a silicon wafer and a sapphire
wafer so as to be partitioned by a plurality of division lines. The wafer is divided into the individual

devices by any dividing apparatus such as a cutting apparatus and a laser processing apparatus.
These devices are widely used éﬁl—ﬁiﬂ;@i@é&ﬁl T%MIMLMVIOHGS and personal
computers. As a method of dividing the wafer into the individual devices, a dicing method using a
cutting apparatus called a dicing saw is widely adopted. In this dicing method, a cutting blade having a

thickness of about 30 pm is rotated at a high speed of about 30000 rpm and fed in the wafer to cut the
wafer, thus dividing the wafer into theBAGK(@ER@UNBYICES. THEE CiNEYDI&0N is formed by bonding

Field of the Invention

The present invention relates to an ablatio n method of
applying a laser beam to a die attach film (DAF) to perform
ablation.

Description of the Related Art

A plurality of devices such as ICs, LSls, a nd LEDs are
formed on the front side of a wafer such as a silic on wafer
and a sapphire wafer so as to be partitioned by a p lurality
of division lines. The wafer is divided into the i ndividual
devices by any dividing apparatus such as a cutting apparatus
and a laser processing apparatus. These devices ar e widely
used in various electrical equipment such as mobile phones
and personal computers. As a method of dividing th e wafer
into the individual devices, a dicing method using a cutting
apparatus called a dicing saw is widely adopted. | n this
dicing method, a cutting blade having a thickness o f about 30
um is rotated at a high speed of about 30000 rpm and fed in
the wafer to cut the wafer, thus dividing the wafer into the
individual devices. The cutting blade is formed by bonding



abrasive grains of diamond, for example, with metal or resin. In recent years, it has been desired
to further reduce the weight and size of electrical equipment such as mobile phones and personal
computers, so that thinner devices have been required. As a technique of dividing a wafer into thinner
devices, a so-called dicing before grinding process has been developed and put to practical use (see
Japanese Patent Laid-open No. 2002-118081, for example). This dicing before grinding process
includes the steps of forming a division groove having a predetermined depth (corresponding to the
finished thick @5\“’@6&@6@@@'%896%5%%’f@@f’%i\)’i‘gmﬁnﬂéﬂ on the front side dt'd S&hiconductor
wafer and next grinding the back side of the semiconductor wafer to expose each division groove to
the back side of the'esentomfistdt hrgdreaieassiraf/iging the semiconductor waféhhteethecthdividual
devices. By this dicing before grinding process, the thickness of each device can be reduced to 100
pm or less. theFreejghnthnadsjze ddetenigtabeqlipmerninguchadsad frame the devicasnaliided from
each other by the dicing before grinding process is a method including the steps of attaching an

adhesive film {grshedening-padrel aceitpatad) Sintdat iredhadgck side of each desdcaand

mounting each device through the DAB' to the lead frame. In this mounting method, the following

techni h i A tecti [ i t the front side of th
echnique asgﬁ;\/f ualﬁ d pAgbeg( |\fgg?£§g EQVIBWF@Q%F%Q]@ e front side of the yyafer

divided into th evices by the re grinding process, so that the devices are united
by the protectiye tape. Accordingly, the DAB .is attached to the back side of the wafer divided into the
individual devi@gpghéﬁ%@cﬁigig(ﬁgﬂ% agﬁé'?)gtgj %5%}%59@%% supported to an aNRGframe.
Thereatfter, the protective tape is peeled off from the front side of the wafer. Thereatfter, the wafer
with the DAB' B8PpBReR ReYRIeRRHIANFaRE (o BIG el 48RtIIEBnY R chuck table of a RARBESE

processing apparatus, and a laser beam is applied to the DAB' through division grooves formed in the
wafer, therebyRéitétinbalteapaB’ Nao 2202 1d80&dtivisly exarmpiindiiy to the individués désings.

before grinding process includes the steps of formi ng a
division groove having a predetermined depth (corre sponding
to the finished thickness of each device) along eac h street
(division line) on the front side of a semiconducto r wafer
and next grinding the back side of the semiconducto r wafer to

expose each division groove to the back side of the

semiconductor wafer, thereby dividing the semicondu ctor wafer
into the individual devices. By this dicing before grinding
process, the thickness of each device can be reduce d to 100
um or less.

Frequently adopted as a method of mounting to a lead
frame the devices divided from each other by the di cing
before grinding process is a method including the s teps of
attaching an adhesive film for die bonding called a die



SUMMARY OF THE INVENTION According to this technique, the DAB' (die attach film) is
attached to the back side of the wafer divided into the individual devices, and the laser beam is
applied to the DAF along the division grooves to thereby divide the DAF into parts respectively
corresponding to the individual devices. However, this technique has a problem such that the energy
of the laser beam may not be sufficiently transmitted to the DAF, so that the DAF cannot be reliably
divided. Itis therefore an o ect of the present invention to provide an ablation method WhICh can
reliably divide A@BriMo (s re@pégﬁleﬁﬂegrré%na InG 8t RURRd Al devices. In N
accordance with an aspect of the present invention, there is provided an ablation method of applying a
laser beam to @@@%@@ﬁﬁﬁn&@vﬂfé@fﬁﬂﬁ@%ﬂhﬁm,Qﬁé:dl@ldﬂ@n|ﬁﬁ’étﬁbd including a pro@&aeve film
forming step of applying a liquid resin containing a fine powder of oxide having absorptivity to the
wavelength oftttie lareuhéag tmatHedst dhaubjetibeiieg otdlcbrdopiattadsfilm to be ablated, theesby
forming a protective film containing the fine powder on at least the subject area of the die attach film;

and a laser pragagising siepritappldnthfite 13sprdsanitp titasHetect area coated with thg prptective
film, thereby performing ablation through the protective film to the subject area of the die attach

front side of the wafer divided into the individual devices
by the dicing before grinding process, so that the devices
are united by the protective tape. Accordingly, th e DAF is
attached to the back side of the wafer divided into the
individual devices, and the DAF is next attached to an
adhesive tape supported to an annular frame. There after, the
protective tape is peeled off from the front side o f the
wafer.

Thereafter, the wafer with the DAF supporte d to the
annular frame is held under suction on a chuck tabl e of a
laser processing apparatus, and a laser beam is app lied to
the DAF through division grooves formed in the wafe r, thereby
dividing the DAF into parts respectively correspond ing to the

individual devices.

SUMVARY OF THE | NVENTI ON
According to this technique, the DAF (die a ttach film)

is attached to the back side of the wafer divided i nto the



film after performing the protective film forming step. Preferably, the fine powder of the oxide has
an average particle size smaller than the spot diameter of the laser beam. Preferably, the wavelength
of the laser beam is 355 nm or less; the fine powder of the oxide includes a metal oxide selected from
the group consisting of Fe202, ZnO, 1i02, Ce02, CuO, Cu20, and MgO; and the liquid resin includes
polyvinyl alcohol. According to the ablation method of the present invention, the liquid resin
containing the_fine powder of oxide having absorptivity to the wavelength of the laser beam is first
applied to at 1433MANR frviceseayt the RSehheATIR @PPYSbiated, thereby formir e Brokective
film containing the fine powder of oxide. Thereafter, the ablation is performed through the protective
film to the subfdendrdBeofaivisifie AraenesniocAteyYgiviHe dherdy/of the laser beam i€ att¥8rbed by
the fine powder of oxide contained in the protective film to reach a bandgap energy and break the
atomic bond, thersbyespesitigethaiore sipatiimgtadhthdienalitadbdllm. As a result, the dideadtash film can

be reliably divided into parts respectively corresponding to the devices.

objects, featurggpadaduastiraemRfIEH RS PROBANEQBHRIMALRRaManner of realizinghkgsp yill
become more apparent, and the invention itself will best be understood from a study of the following

description anfﬁ@‘?&&&dﬁgaﬂ?iﬂé%"ﬂm @g@@ﬁgﬁ%ﬁmﬁ@% drawings showing qg%qﬁ{gfred

embodiments of the invention

IEF DE
so that the DAF cannot be reliably divided.

It is therefore an object of the present in vention to
provide an ablation method which can reliably divid e the DAF
into parts respectively corresponding to the indivi dual
devices.

In accordance with an aspect of the present invention,
there is provided an ablation method of applying a laser beam
to a die attach film to perform ablation, the ablat ion method
including a protective film forming step of applyin g a liquid
resin containing a fine powder of oxide having abso rptivity
to the wavelength of the laser beam to at least a s ubject
area of the die attach film to be ablated, thereby forming a
protective film containing the fine powder on at le ast the
subject area of the die attach film; and a laser pr ocessing
step of applying the laser beam to the subject area coated
with the protective film, thereby performing ablati on through
the protective film to the subject area of the die attach

OF THE DRAWINGS

The above and other



FIG. 1 is a schematic perspective view of a laser processing apparatus for performing the ablation
method according to the present invention; FIG. 2 is a block diagram of a laser beam applying unit;
FIG. 3 is a perspective view of a semiconductor wafer with a DAF in the condition where the wafer is
divided into individual devices and the wafer with the DAF is supported through an adhesive tape to an

annular frame; FIG. 4 is a sectional view of the wafer with the DAF in the condition shown in FIG.
3; FIG. 5 is a perspective view showing a Ii?_uid resin apglying step according to a first preferred
embodiment fREPRISEHYTUAJRE protective film forming tep.
Preferably, the fine powder of the oxide ha s an

average particle size smaller than the spot diamete r of the

laser beam. Preferably, the wavelength of the lase r beam is

355 nm or less; the fine powder of the oxide includ es a metal

oxide selected from the group consisting of Fe 20;, ZnO, TIO  »,

CeQ, CuO, Cu ,0, and MgO; and the liquid resin includes

polyvinyl alcohol.

According to the ablation method of the pre sent
invention, the liquid resin containing the fine pow der of
oxide having absorptivity to the wavelength of the laser beam
is first applied to at least the subject area of th e die
attach film to be ablated, thereby forming the prot ective
film containing the fine powder of oxide. Thereaft er, the
ablation is performed through the protective film t o the
subject area of the die attach film. Accordingly, the energy
of the laser beam is absorbed by the fine powder of oxide
contained in the protective film to reach a bandgap energy
and break the atomic bond, thereby causing chained ablation
to the die attach film. As a result, the die attac h film can
be reliably divided into parts respectively corresp onding to
the devices.



FIG. 6 is a graph showing the spectral transmittance of various metal oxides; FIG.7 is a perspective
view showing a laser processing step by ablation for the DAF according to the first preferred
embodiment; FIG. 8 is a sectional view of the wafer with the DAF shown in FIG. 7 in the condition
where the DAF is divided along division grooves; FIG. 9 is a perspective view showing a liquid
resin applying step for the DAF according to a second preferred embodiment of the present invention;
and FIG. 10 is a perspective view showing a laser processing step by ablation for the DAF
according to the sE¥PRYERS iBbARIERS DEFMSSABESCRIPTION OF THE PRESRRED
EMBODIMENTS

of the present invention and the manner of realizin g them
will become more apparent, and the invention itself will best

be understood from a study of the following descrip tion and
appended claims with reference to the attached draw ings

showing some preferred embodiments of the invention

BRI EF DESCRI PTI ON OF THE DRAW NGS
FIG. 1 is a schematic perspective view of a laser
processing apparatus for performing the ablation me thod

according to the present invention;

FIG. 2 is a block diagram of a laser beam a pplying
unit;

FIG. 3 is a perspective view of a semicondu ctor wafer
with a DAF in the condition where the wafer is divi ded into
individual devices and the wafer with the DAF is su pported

through an adhesive tape to an annular frame;

FIG. 4 is a sectional view of the wafer wit h the DAF
in the condition shown in FIG. 3;

FIG. 5 is a perspective view showing a liqu id resin
applying step according to a first preferred embodi ment of

the present invention;



Preferred embodiments of the present invention will now be described in detail with reference to the
drawings. FIG. 1 is a schematic perspective view of a laser processing apparatus 2 for performing the
ablation method according to the present invention for ablating a die attach film (DAF). The laser
processing apparatus 2 includes a stationary base 4 and a first slide block 6 supported to the
stationary base 4 so as to be movable in the X direction shown by an arrow X. The first slide block 6 is
movable in a feeding direction, i.e., in the X direction along a pair of guide rails 14 by feeding means
12 including a bafl @rev '8 %G@B}&@@%W e spec/g(%?e &fd slide block 16 is suppBREIES the first
slide block 6 so as to be movable in the Y direction shown by an arrow Y. The second slide block 16 is
movable in andh¥axRisdietaigxifles;in the Y direction along a pair of guide rails 24 by indexing
means 22 including a ball screw 18 and a pulse motor 20. A chuck table 28 is supported through a
cylindrical supporEl@embier &6 ta theaspeatividevidack $bowoprdangliggee chuck table 28 is nrovable
both in the X direction and in the Y direction by the feeding means 12 and the indexing means 22. The

chuck table 2&igpeauidgd wlh dPalPAGHMRS 3 OrsFMpIschrdsegiconductor wafer Wy(sg FIG. 2)
held on the chuck table 28 under suction. A column 32 is provided on the stationary base 4, and a

casing 35 for acsp g}g%@ﬁgﬁdg& Qﬁtam applying unit 34 is mounted on the column 32. As shown
in FIG. 2, the Iaseﬁt})eam applying mt 34 includes a laser oscillator 62 such as a YAG laser oscillator

or a YVO4 laser llator, repetition frequency setting means 64, pulse width adjusting, me, 66, and
power adjusting r%i%h dé.?ﬁ)‘?ﬁ 'gﬂﬁlé\é%?\ﬁeﬁnﬁqg d&@fa‘ﬁé' by the laser oscillator bzqhaﬁﬁél %’E power
of the pulsed laser beam is adjusted by the power adjusting means 68. Focusing means 36 is mounted

at the front en8VRe iBakiter 36 BhdNA cRAELIQMiVBE ) tied BAGCIRifg objective lens 73VI#RE pulsed
laser beam from the laser beam applying unit 34 is reflected by the mirror 70 and next focused by the
objective lens iRy thrifeNSMPENRSINS 36 SO as to form a laser beam spot on the front side of the
semiconductor wafer W held on the chuck table 28.

FIG. 9 is a perspective view showing a liqu id resin

applying step for the DAF according to a second pre ferred
embodiment of the present invention; and

FIG. 10 is a perspective view showing a las er
processing step by ablation for the DAF according t o the

second preferred embodiment.

DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBODI MENTS

Preferred embodiments of the present invent ion will
now be described in detail with reference to the dr awings.
FIG. 1 is a schematic perspective view of a laser p rocessing
apparatus 2 for performing the ablation method acco rding to
the present invention for ablating a die attach fil m (DAF).
The laser processing apparatus 2 includes a station ary base 4



Referring back to FIG. 1, an imaging unit 38 for detecting a subject area of the semiconductor wafer W
to be laser-processed is also provided at the front end of the casing 35 so as to be juxtaposed to the
focusing means 36 in the X direction. The imaging unit 38 includes an ordinary imaging device such as
a CCD for imaging the subject area of the semiconductor wafer W by using visible light. The imaging
unit 38 further includes an infrared imaging unit composed of infrared light applying means for applying
infrared light to the semiconductor wafer W, an optical system for capturing the infrared light applied
to the semicortlttfo M {RaRHAR B eeOi TR W%f%ﬂb‘i’yéﬁtmgﬁns, and an infrared iﬁYaBﬁ%eo‘évice
such as an infrared CCD for outputting an electrical signal corresponding to the infrared light captured
by the optical §9séntoAeimayakigyhaltbatputiretieneshtyymBiuait 38 is transmitted taraoatroller
(control means) 40. The controller 40 is configured by a computer, and it includes a central
processing unit{€Richt 4t peybiaring operatilenal @deeskng diccording to a control peagam, a read
only memory (ROM) 44 preliminarily storing the control program, a readable and writable random

access memory (RifMp & ocfaritetinw Hiergs!isadf 6pgiieiatian, etc., a counter 48, an npu merface
50, and an output interface 52. Reference numeral 56 denotes feed amount detecting means including

a linear scale %%Bfﬁg"#ﬁ%%‘?ﬁ%ﬂﬁ&&i‘ﬁg ng,ccllﬂ @adl%\?v48agﬂcf‘ Zegg head (not shown).prpyided on the
first slide block 6. A detection signal fromthe feed amount detecting means 56 is input into the input
interface 50 of ?e controller 40. Reference numeral 60 denotes index amount detecting means
including a Iinr;]r I scale 58 provided along one of the guide rails 24 and a read head (not shown)
provided on the second slide block 16. A detection signal from the index amount detecting means 60
is input into the inPuBRABAACEIEE oPIRE cdfirdiePUBPASFhdge EBnal from the imaging uﬁfﬁSS is also
input into the input interface 50 of the controller 40. On the other hand, control signals are output from
the output intesfiateeldcsf Greocamtmhermovalleeip tiee Yrditectio, the pulse motor 20) ahdwiedyser
beam applying unit 34.

an arrow Y. The second slide block 16 is movable i n an
indexing direction, i.e., in the Y direction along a pair of
guide rails 24 by indexing means 22 including a bal | screw 18
and a pulse motor 20. A chuck table 28 is supporte d through
a cylindrical support member 26 to the second slide block 16.
Accordingly, the chuck table 28 is movable both in the X
direction and in the Y direction by the feeding mea ns 12 and
the indexing means 22. The chuck table 28 is provi ded with a
pair of clamps 30 for clamping a semiconductor wafe r W (see

FIG. 2) held on the chuck table 28 under suction.

A column 32 is provided on the stationary b ase 4, and
a casing 35 for accommodating a laser beam applying unit 34
is mounted on the column 32. As shown in FIG. 2, t he laser
beam applying unit 34 includes a laser oscillator 6 2 such as



Referring to FIG. 3, there is shown a perspective view of a semiconductor wafer W with a DAF (die
attach film) 13 attached to the back side thereof in the condition where the semiconductor wafer W is
divided into individual devices D. The DAF 13 is a workpiece to be processed by the laser processing
apparatus 2 shown in FIG. 1. The DAF 13 is composed of a base sheet and an adhesive layer formed
on the base sheet. The base sheet is formed of epoxy resin, acrylic resin, synthetic rubber, or
polyimide, for example. The adhesive layer is formed of acrylic adhesive or rubber adhesive, for
example. As BBpFéNmiASRT SRRSO ZbIRYIOH MRSHIoRSSHRQ preferred embodimerfERGVHOAF 13 is
attached to the back side of the wafer W divided into the individual devices D by a dicing before
grinding procef$edHatCYhERIHRGMeaNafet \PERE thisthAFdLBIgEeR attached to an RMRSIPS tape |
supported to an annular frame F in the condition where the DAF 13 comes into contact with the
adhesive tapedndltipowgdr natgisting, anzatscties.tapa ipuesdpekdsdrofbéram the front side of ihe
wafer W. This condition is shown in FIG. 3. In FIG. 3, reference numerals 11 denote a plurality of

division groovgg feimed by thedigissr bedenagsindmadnacess fRivwaparating the devicepPifigm each
other. Referring to FIG. 4, there is shown a sectional view of the wafer W with the DAF 13 in the

condition shown, LRl I ahlag t gﬂ?g erred embodimeny, a liguidyesin
applying stepvér&g)% ofan?gcri l|3r(1a %[Jnc[%Eaggrluanner?tp gf‘% rE%gvlgtres n gﬁmtaining a fine po:}#d@ré gﬁ%?(??é
having absorp'r:ivit to the wavelength of the Ia(ger tﬁﬁar}] IS ?ggléed ft the subject area of the DAF 13 to
be ablated. For & We@gggﬁo nl%mﬂgpge’ % 1§ &8 h'8s pva (polyvinyl E{leaate)]
containing a fine powder of oxide (e.g., 1102) having absorptivity to the wavelength (e.g., 355 nm) of
the laser bean$ a6 EE HEEFGUMIFEYi{ Q@E & fecusing BieEHY 78 is connected t& #§8%id#d resin
source 76, and a nozzle 74 is connected to the pump 78. Accordingly, when the pump 78 is driven,
the liquid resinf8e prasatlilages heaieh fesin tutilescTdasugpiviidm the nozzle 74uditidd fivnt side of
the wafer W and then applied to the front side of the wafer W and also through the division grooves 11
to the front sidefeppel ByRheehistofare)eoidimeAbclsedheyantier, the liquid resin 80kaeptiee to the
front side of the wafer W and the front side of the DAF 13 is cured to form a protective film 82

containing the|ipg POWHGRETXIHSHAVIRG AL RISt thswaygiength of the laser beameThis

protective film 82 is formed also on the DAF 13 exposed to the division grooves 11. As a method of

applying the li i%r in.80 [#'I Sj Me front side of the DA . Spin

coating may bgéHa opr?e%1 ofé8pn:)rl]§ \ ée) |al§ﬁ§ r%%m% asu'rEct) arlﬁlr%r é?e%/\v/\:afer W. In this pregerﬁdosrp

embodiment, 1102 imgo%%? as the fine powder of oxide mixed in the liquid resin 80 such as PVA
=

(polyvinyl alcolt§)C Reflyethylene glycol).

Referring back to FIG. 1, an imaging unit 3 8 for
detecting a subject area of the semiconductor wafer W to be
laser-processed is also provided at the front end o f the
casing 35 so as to be juxtaposed to the focusing me ans 36 in
the X direction. The imaging unit 38 includes an o rdinary
imaging device such as a CCD for imaging the subjec t area of
the semiconductor wafer W by using visible light. The
imaging unit 38 further includes an infrared imagin g unit
composed of infrared light applying means for apply ing
infrared light to the semiconductor wafer W, an opt ical



While the liquid resin 80 containing the fine powder of oxide is applied to the entire surface of the front
side of the wafer W and the exposed surface of the DAF 13 to form the protective film 82 in this
preferred embodiment shown in FIG. 5, the liquid resin 80 may be applied to only the subject area to
be ablated, i.e., only the upper surface of the DAF 13 exposed to the division grooves 11. The average
particle size of the fine powder of oxide mixed in the liquid resin 80 is preferably smaller than the spot
diameter of the laser beam, more specifically smaller than 10 pm, for example. Referring to FIG.
6, there is shoWS{HE rdtioFARLARRE sPisr D FRRIm It cARRIGHa length for various metal¥kides,
i.e., ZnO, 1102, Ce02, and Fe202. It can be understood from the graph shown in FIG. 6 that the laser
beam to be ustRMiKOAIIEEEH Waleiod! dystrbdaibgrat ot fdPBER of these metal oxiBle®®FSetting
the wavelength of the laser beam to 355 nm or less. As other metal oxides not shown in FIG. 6, CuO,
Cu20, and Mgéntaae infiandar ieradpngydevispestieh tesmititain@ed\ccordingly, CuO, @Dafwt MgO
may also be adopted as the fine powder of oxide mixed in the liquid resin in the present invention.

Thus, any onegitdd@Agha?eRcancal Sighdl Esrb<puARimNtbMEO may be adopted asih@dére powder

of oxide mixed in the liquid resin in the present invention. Table 1 shows the extinction

coefficients k ﬂpﬂﬂg}[}{gﬁ%&%igﬁ%gﬁag%i%ﬁ.i;[]%ng ié'sﬁ%a relation ofa=4 (ﬁﬁ%‘?en

extinction coefficient icient a, where A is tThe wavelength of light to be used.

from the imaging unit 38 is transmitted to a contro ller

(control means) 40.

The controller 40 is configured by a comput er, and it
includes a central processing unit (CPU) 42 for per forming
operational processing according to a control progr am, a read
only memory (ROM) 44 preliminarily storing the cont rol
program, a readable and writable random access memo ry (RAM)
46 for storing the results of computation, etc., a counter 48,
an input interface 50, and an output interface 52. Reference
numeral 56 denotes feed amount detecting means incl uding a
linear scale 54 provided along one of the guide rai Is 14 and
a read head (not shown) provided on the first slide block 6.
A detection signal from the feed amount detecting m eans 56 is
input into the input interface 50 of the controller 40.

Reference numeral 60 denotes index amount d etecting
means including a linear scale 58 provided along on e of the
guide rails 24 and a read head (not shown) provided on the

10



[Table 1] Extinction coefficient k(@355nm) Melting point(C) ZnO 0.38 1975

second slide block 16. A detection signal from the
amount detecting means 60 is input into the input i
50 of the controller 40. An image signal from the
unit 38 is also input into the input interface 50 o
controller 40. On the other hand, control signals
from the output interface 52 of the controller 40 t
pulse motor 10, the pulse motor 20, and the laser b
applying unit 34.

Referring to FIG. 3, there is shown a persp
of a semiconductor wafer W with a DAF (die attach f
attached to the back side thereof in the condition
semiconductor wafer W is divided into individual de
The DAF 13 is a workpiece to be processed by the la
processing apparatus 2 shown in FIG. 1. The DAF 13
composed of a base sheet and an adhesive layer form
base sheet. The base sheet is formed of epoxy resi
resin, synthetic rubber, or polyimide, for example.
adhesive layer is formed of acrylic adhesive or rub
adhesive, for example. As a preliminary step for t
ablation method of this preferred embodiment, the D

attached to the back side of the wafer W divided in

individual devices D by a dicing before grinding pr
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1102 0.2 1870 Fe202 I< 1566 Ce02

the unit of the wafer W and the DAF 13 is next atta
adhesive tape T supported to an annular frame F in
condition where the DAF 13 comes into contact with
adhesive tape T. Although not shown, a protective
next peeled off from the front side of the wafer W.
condition is shown in FIG. 3. In FIG. 3, reference
11 denote a plurality of division grooves formed by
dicing before grinding process for separating the d
from each other. Referring to FIG. 4, there is sho
sectional view of the wafer W with the DAF 13 in th
condition shown in FIG. 3.

In the ablation method of this preferred em
liquid resin applying step is performed in such am
a liquid resin containing a fine powder of oxide ha
absorptivity to the wavelength of the laser beam is
to the subject area of the DAF 13 to be ablated. F
as shown in FIG. 5, a liquid resin 80 such as PVA (
alcohol) containing a fine powder of oxide (e.g., T
having absorptivity to the wavelength (e.g., 355 nm
laser beam is stored in a liquid resin source 76.

A pump 78 is connected to the liquid resin

and a nozzle 74 is connected to the pump 78. Accor
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0.2 1950 CuO 1.51201 Cu20 1.44

when the pump 78 is driven, the liquid resin 80 sto red in the
liquid resin source 76 is supplied from the nozzle 74 to the
front side of the wafer W and then applied to the f ront side
of the wafer W and also through the division groove sllto
the front side (upper exposed surface) of the DAF 1 3.
Thereatfter, the liquid resin 80 applied to the fron t side of
the wafer W and the front side of the DAF 13 is cur ed to form

a protective film 82 containing the fine powder of oxide
having absorptivity to the wavelength of the laser beam.
This protective film 82 is formed also on the DAF 1 3 exposed
to the division grooves 11. As a method of applyin g the
liquid resin 80 to the front side of the wafer W an d the
front side of the DAF 13, spin coating may be adopt ed to
apply the liquid resin 80 as rotating the wafer W. In this
preferred embodiment, TiO > is adopted as the fine powder of

oxide mixed in the liquid resin 80 such as PVA (pol yvinyl

alcohol) and PEG (polyethylene glycol).

While the liquid resin 80 containing the fi ne powder
of oxide is applied to the entire surface of the fr ont side
of the wafer W and the exposed surface of the DAF 1 3 to form
the protective film 82 in this preferred embodiment shown in
FIG. 5, the liquid resin 80 may be applied to only the

13



1235 After performing the liquid resin applying step to form the protective film 82 on the front side
of the wafer W and the front side of the DAF 13 exposed to the division grooves 11, a laser processing
step by ablation is performed. This laser processing step is performed as shown in FIG. 7 in such a
manner that a pulsed laser beam 37 having an absorption wavelength (e.g., 355 nm) to the fine
powder of oxide contained in the protective film 82 is focused by the focusing means 36 and applied
through a predetermined one of the division lines 11 extending in a first direction to the front side of the
DAF 13 expo%ﬁ@?&@%f%@%%@%@;ﬂﬁeQfHMc'ib?aHféO?g RBlding the semiconduldt&vafer w
with the DAF 13 supported through the adhesive tape | to the annular frame F is moved at a
predeterminediiecdAbekdl fxaaseftdetbit stvigipydaaeswi X1 iHEIG. 7 to thereby f@WeRESer
processed groove 15 through the thickness of the DAF 13 along this predetermined division groove 11
by ablation asgsticle siZ€lGf the fine powdeafteErokidecmic&dale 28 holding the wafdréMouidh the DAF
13 is indexed in the Y direction to similarly perform the ablation along all of the division grooves 11

extending in thedirstdiiggiiete B RYFNET MaM RhE AR Ofilagritprocessed groovesgkpingee DAF 13
along all of the division grooves 11 extending in the first direction. Thereafter, the chuck table 28 is

rotated 900 to,Sin| r i division grooves 11 e ingin.a second

S4Bybape 2l NeAiHAS 9 hexsndig glé’.‘

direction perpen%cular to tﬁ%sﬁﬁcﬁrectioﬁgt ereby r(:t%r{ming a plurality of laser processeg1 rooves 15

in the DAF 13 anagéall of the di F n grogves 11 extending in the second direction. Thus, the DAF 13
PReR el Liootes fipaidd

is divided by the Ia rﬁ%%e es'18"htd% 5 u??ﬂﬂy %aF respectively corresponﬂlﬂa to the
individual devices D. This laser processing is performed under the following processing
conditions, foriSt4@plespectral transmittance and wavelength for va rious
metal oxides, i.e., ZnO, TiO 2, CeO ,, and Fe ,0;. It can be
understood from the graph shown in FIG. 6 that the laser beam
to be used for ablation is almost absorbed by the f ine powder
of these metal oxides by setting the wavelength of the laser
beam to 355 nm or less. As other metal oxides not shown in

FIG. 6, CuO, Cu 0, and MgO have a similar tendency on

spectral transmittance. Accordingly, CuO, Cu 2, and MgO may
also be adopted as the fine powder of oxide mixed I n the
liquid resin in the present invention. Thus, any o ne of TIO »,

Fe,0;, ZnO, CeO ,, CuO, Cu .0, and MgO may be adopted as the

fine powder of oxide mixed in the liquid resin in t he present
invention.

Table 1 shows the extinction coefficients k and
melting points of these metal oxides. Thereisar elation of

o =4 okl A between extinction coefficient k and absorption

14



Light source: YAG pulsed laser Wavelength: 355 nm (third harmonic generation of YAG laser)
Average power : 0.5 to

coefficient o, where X is the wavelength of light to be used.
[Table 1]
Extinction coefficient
Melting point (°C)
k (@355 nm)
ZnO |0.38 1975
TiO, |0.2 1870
FexG; | 1< 1566
CeQ |0.2 1950
CuO |15 1201
Cu,O (144 1235
After performing the liquid resin applying step to
form the protective film 82 on the front side of th e wafer W
and the front side of the DAF 13 exposed to the div ision
grooves 11, a laser processing step by ablation is performed.
This laser processing step is performed as shown in FIG. 7 in

such a manner that a pulsed laser beam 37 having an

absorption wavelength (e.g., 355 nm) to the fine po wder of
oxide contained in the protective film 82 is focuse d by the
focusing means 36 and applied through a predetermin ed one of
the division lines 11 extending in a first directio n to the

15



10 W Repetition frequency : 10 to 200 kHz Spot

front side of the DAF 13 exposed thereto. At the s
the chuck table 28 holding the semiconductor wafer

DAF 13 supported through the adhesive tape T to the

frame F is moved at a predetermined feed speed in t

direction shown by an arrow X1 in FIG. 7 to thereby
laser processed groove 15 through the thickness of
along this predetermined division groove 11 by abla
shown in FIG. 8.

Thereafter, the chuck table 28 holding the
with the DAF 13 is indexed in the Y direction to si
perform the ablation along all of the division groo
extending in the first direction, thereby forming a
of laser processed grooves 15 in the DAF 13 along a
division grooves 11 extending in the first directio
Thereafter, the chuck table 28 is rotated 90° to si
perform the ablation along all of the division groo
extending in a second direction perpendicular to th
direction, thereby forming a plurality of laser pro
grooves 15 in the DAF 13 along all of the division
extending in the second direction. Thus, the DAF 1
divided by the laser processed grooves 15 into a pl

parts respectively corresponding to the individual
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diameter : cl to 10 pm Feed speed

This laser processing is performed under th e following
processing conditions, for example.
Light source - YAG pulsed laser
Wavelength : 355 nm (third harmonic generation

of YAG laser)
Average power :0.5t010 W
Repetition frequency : 10 to 200 kHz
Spot diameter : elto10 um
Feed speed : 10 to 100 mm/sec
A second preferred embodiment of the ablation metho

according to the present invention will now be desc ribed with
reference to FIGS. 9 and 10. In this preferred emb odiment,
only the DAF 13 is attached to the adhesive tape T supported
to the annular frame F. As similar to the first pr eferred
embodiment mentioned above, the liquid resin 80 sto red in the
liquid resin source 76 is supplied from the nozzle 74 to the
front side (exposed surface) of the DAF 13 and then applied
thereto. Thereafter, the liquid resin 80 applied t o the
front side of the DAF 13 is cured to form the prote ctive film
82 containing the fine powder of oxide having absor ptivity to
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: 10 to 100 mm/sec A second preferred embodiment of the ablation method according to the
present invention will now be described with reference to FIGS. 9 and 10. In this preferred
embodiment, only the DAF 13 is attached to the adhesive tape | supported to the annular frame F. As
similar to the first preferred embodiment mentioned above, the liquid resin 80 stored in the liquid resin
source 76 is supplied from the nozzle 74 to the front side (exposed surface) of the DAF 13 and then
applied thereto. Thereafter, the Ii{cﬁuid resin 80 applied to the front side of the DAF 13 is cured to form

18

the protective I ¥8VESRANA] the FREHBARBr of oxide having absorptivity to

After forming the protective film 82 on the front side
of the DAF 13, the pulsed laser beam 37 having an a bsorption
wavelength (e.g., 355 nm) to the fine powder of oxi de
contained in the protective film 82 is focused by t he
focusing means 36 and applied to the front side of the DAF 13
as shown in FIG. 10. At the same time, the chuck t able 28
holding the DAF 13 supported through the adhesive t ape T to
the annular frame F is moved at a predetermined fee d speed in
the direction shown by an arrow X1 in FIG. 10 to th ereby form
a laser processed groove 84 through the thickness o f the DAF
13 along a predetermined division line extending in a first
direction by ablation. Thereafter, the chuck table 28
holding the DAF 13 is indexed in the Y direction st epwise by
the pitch of the streets of the semiconductor wafer W, for
example, thereby similarly forming a plurality of | aser
processed grooves 84 extending in the first directi on.
Thereatfter, the chuck table 28 is rotated 90° to si milarly
form a plurality of laser processed grooves 84 exte nding in a
second direction perpendicular to the first directi on. Thus,
the DAF 13 is divided by the laser processed groove s 84 into
a plurality of parts respectively corresponding to the plural



the wavelength of the laser beam. After forming the protective film 82 on the front side of the DAF
13, the pulsed laser beam 37 having an absorption wavelength (e.g., 355 nm) to the fine powder of
oxide contained in the protective film 82 is focused by the focusing means 36 and applied to the front
side of the DAF 13 as shown in FIG. 10. At the same time, the chuck table 28 holding the DAF 13
supported through the adhesive tape | to the annular frame F is moved at a predetermined feed speed
in the direction shown by an arrow X1 in FIG. 10 tg thereby form a laser processed groove 84 through
the thickness GFIESS AE AR 6D EPEGUEhiNaEINsioHRE&Ending in a first dirdd&diy
ablation. Thereafter, the chuck table 28 holding the DAF 13 is indexed in the Y direction stepwise by
the pitch of thd StieesstfidRddsmitashRittorthaferck sidesdeasle, thereby similarly¥élevieg 8 plurality
of laser processed grooves 84 extending in the first direction. Thereafter, the chuck table 28 is rotated
90 to similarly forcaquidiradityoftlzsealpiaicassetd trods esf8thextiénding in a second direstioand
perpendicular to the first direction. Thus, the DAF 13 is divided by the laser processed grooves 84 into

a plurality of pagisoigPpeibegorerspeaiHiRmM s thechlibakbderlsesd) qhthesemiconductofguafer W.
Thereafter, the DAF 13 thus divided is attached to the back side of each device D. According to
the ablation m%gl dsg)éthg({i{ﬁi-ﬁ seﬁ.@wdm fer 2 g}bog'mm@erﬁgﬁ]ﬂ@ above, the liquid resin
80 containing theﬁr%%ne powder o* oxide having asbsérp%’aty to tLe wavelengt Io the laser beam is first
applied to the front side of the DAF 13 to form the protective film 82. Thereafter, the ablatipn js
performed thr&?&? Eﬂtévﬁyot%)ct & fWﬁ\f}%}ethcﬁ?e ?fa\%ﬁ;aﬁ% Sﬁ'lal)),sthe energy of the Iasﬁ?séeam is
absorbed by the fine powder of oxide contained in the protective film 82 to reach a bandgap energy
and break the 2RBHRE béhdRerEBPcatisifg Shathed BMhtioho the BB 18€As a result, the DAF 13
can be reliably divided into parts respectively corresponding to the individual devices. The fine powder
of oxide mixednoteeivguitime$ia.funbwsasfisr a he caldsingradeaherator. The presenfanin@tion is
not limited to the details of the above described preferred embodiments. The scope of the invention is

defined by thetiapngyidddeciainiective dlimhemgestasdnedifgatimssoas fall within the equdivigignce of the
scope of the claims are therefore to be embraced by the invention.

the energy of the laser beam is absorbed by the fin e powder
of oxide contained in the protective film 82 to rea ch a
bandgap energy and break the atomic bond, thereby c ausing
chained ablation to the DAF 13. As a result, the D AF 13 can
be reliably divided into parts respectively corresp onding to
the individual devices. The fine powder of oxide m ixed in
the liquid resin functions as a processing accelera tor.

The present invention is not limited to the details of
the above described preferred embodiments. The sco pe of the
invention is defined by the appended claims and all changes
and modifications as fall within the equivalence of the scope
of the claims are therefore to be embraced by the i nvention.
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WHAT IS CLAIMED IS: 1. An ablation method of applying a laser beam to a die attach film to
perform ablation, said ablation method comprising: a protective film forming step of applying a
liquid resin containing a fine powder of oxide having absorptivity to the wavelength of said laser beam
to at least a subject area of said die attach film to be ablated, thereby forming a protective film
containing said fine powder on at least said subject area of said die attach film; and a laser
processing step of app é3l/|n sald Iaser beam to said subject area coated with said protective film,
thereby perfor}&'ﬁg t Sid protective film to said subject area of said die attach film after
performing said protective film formlng step. 2. The ablation method according to claim 1, wherein
said fine powder &f sAld aklatais@thaeeeigensiyitdeasil@semaller than a spot diamBRADf EaRl laser
beam. 3. The ablation method according to claim 1, wherein

die attach film to perform ablation, said ablation method

comprising:

a protective film forming step of applying a
liquid resin containing a fine powder of oxide havi ng
absorptivity to the wavelength of said laser beam t o at
least a subject area of said die attach film to be
ablated, thereby forming a protective film containi ng
said fine powder on at least said subject area of s aid
die attach film; and

a laser processing step of applying said laser
beam to said subject area coated with said protecti ve

film, thereby performing ablation through said

protective film to said subject area of said die at tach

film after performing said protective film forming step.

2. The ablation method according to claim 1, where in
said fine powder of said oxide has an average parti cle size

smaller than a spot diameter of said laser beam.

3. The ablation method according to claim 1, wherein
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the wavelength of said laser beam is 355 nm or less; said fine powder of said oxide includes a
metal oxide selected from the group consisting of Fe202, ZnO, 1102, Ce02, CuO, Cu20, and MgO;
and said liquid resin includes polyvinyl alcohol.

the wavelength of said laser beam is 355 nm or less;
said fine powder of said oxide includes a m etal oxide
selected from the group consisting of Fe 20;, ZNO, TIO ,, CeO ,,

CuO, Cu ,0, and MgO; and

said liquid resin includes polyvinyl alcoho
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