LASER BEAM PROCESSI NG METHOD AND LASER BEAM PROCESSI NG MACHI NE Fi el d of
the Invention The present invention relates to a | aser beam processing
nmet.hod for a sem conductor wafer which has a |owdielectric insulating
filmfornmed on the front surface, a plurality of circuits fornmed by
streets formed in a lattice pattern and hketal patterns for testing
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As is known to people of ordinary skill in the art,
in the production process of a semiconductor device, a
15 semiconductor wafer having a plurality of areas sectioned
by streets (cutting lines) formed in a lattice pattern on
the front surfaceof a substantially disk-like semiconductor
substrate and circuits such as IC’s or LSI’s formed in the
sectioned areas is cut along the streets to be divided into
20 individual semiconductor chips. Cutting along the streets
of the semiconductor wafer is generally carried out by a
cutting machine called “dicer”. This cutting machine
comprises a chuck table for holding a semiconductor wafer
as a workpiece, a cutting means for cutting the semiconductor
25 wafer held on the chuck table, and a moving means for moving
the chuck table and the cutting means relative to each other.
The cutting means comprises a rotary spindle that is rotated
at a2 high speed and a cutting blade mounted on the spindle.
The cutting blade comprises a disk-like base and an annular
30 edge which is mounted onto the side wall of the base and formed
as thick as about 20 pum by fixing diamond abrasive grains
having a diameter of about 3 um to the base by electroforming.
In recent years, to improve the throughput of a circuit

such as IC or LSI, there has been put to practical use a
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conductor wafer in which a lowdielectric insulating film (Low
zgwposed of a filmof an inorganic material such as SiOF or BSF (SiOB) or
a filmof an organic material such as a polyim de-based or paryl ene-based
pol ymer has been |am nated on the front surface of a sem conductor
substrate such as a silicon wafer. As thé Low-k filmis a lamnate
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connected to the circuit, teriorating the sem conductor chips.
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& processing machine for applying a laser beam to the Low-k

film formed on the streets to remove the film and cutting

15 the semiconductor wafer along the streets from which the
Low-k film has been removed, with the cutting blade.
However, in a semiconductor wafer having metal

patterns for testing called “test element group {Teg)” for

testing the function of each circuit partially formed on the

20 Low-k film on the streets, it involves a problem that even

when a laser beam is applied to remove the Low-k film, the

metal patterns made of copper or aluminum interfere the laser

beam, thereby making it impossible to remove the Low-k film

smoothly. As a countermeasure, when a laser beam is applied

25 to the streets upon increasing the output of the laser beam

to such an extent that the metal patterns can be removed,

a4 new problem arises that the semiconductor substrate of a

Street portion where only the Low-k film is formed is broken

and debris is scattered and adhered to a bonding pad connected

30 to the circuit, thereby deteriorating the semiconductor
chips.

Summary of the Invention

It is an object of the present invention to provide




eam processing nethod and a | aser beam processing machine which
:rgaiggagle o? snnothlg removing a Lowk film formed on streets formed on
a sem conductor substrate and netal patterns for testing partially forned
on each street. To attain the above object, according to the present
I nvention, there is provided a | aser beanﬁprpce55|ng method for a
sem conduct or wafer having a lowdielectric insulating filmforned on the
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step for applt%i r)f:%eaplcaassl riotx)l%argft %l';[eh%rrcre%tsalat which the metal patterns
are located and the area of the low-dielectric insulating
15 film under different processing conditions to remove the
metal patterns and the low-dielectric insulating film.
Further, in the present invention, there is provided
a laser beam processing method for a semiconductor wafer
having a low-dielectric insulating film formed on the front
20  surface of a semiconductor substrate, a plﬁrality of circuits
sectioned by streets formed in a lattice pattern, and metal
patterns for testing partially formed on each street,
comprising:
a street detecting step for detecting the positions
25 of the areas at which the metal patterns are located by taking
an image of each street; and
a laser beam processing step for applying a laser beam
to the positions of the areés at which the metal patterns
are located, detected in the street detection step and the
30 area of the low—dielectric insulating film under different
processing conditions to remove the metal patterns and the
low-dielectric insulating film.
The laser beam processing Step comprises a metal

pattern removing step for applying a laser beam to the metal




rns to renove the netal patterns and a lowdielectric insulating film
PZE;Srng step for applying a Faser beamto the area of the lowdielectric
insulating filmto remove the lowdielectric insulating film Further, to
sol ve the above main technical problem according to the present
invention, there is provided a | aser beafn processing nmachi ne conprising a
chuck table for holding a workpiece, a |aser beam application neans for
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is located, disposed in the processing area of the workpiece .

15 held on the chuck table, a storage means for storing
information on the position of the area at which the specific
member is located, detected by the detection means, and a
control means for controlling the laser beam processing
conditions of the laser beam application means based on

20 information stored in the storage means.

The workpiece is a semiconductor wafer having a
low-dielectric insulating film on the front surface of a
semiconductor substrate and a plurality of circuits
sectioned by streets formed in a lattice pattern, the

25 specific member is a metal pattern for testing partially
formed on each street, and the detection means comprises a
color identification sensor for identifying the color of the
low-dielectric insulating film and the color of the metal
rattern.

30 Further, in the present invention, there is provided
a laser beam processing maéhine comprising a chuck table for
holding a workpiece, a laser beam application means for
applying a laser beam to the workpiece held on the chuck table,

and an alignment means for detecting an area to be processed




he |aser beam application neans, wherein the machine further has a
g?oﬁage means for s?gring information on the position of the area at which
the specific menber is |ocated, disposed in the processing area of the
wor kpi ece in advance, and a control neans for controlling the |aser beam
processing conditions of the |aser beam appli cation neans based on
i nformation stored in the storage neans. The morkple?e If a s$n1coggu;tor
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rocessi ng thod of the present invention; Fig. 4 is an en
gectional vigaagﬁ'the sem conductor wafer shown in Fig. 3; Figs. 5(a) and
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processing mehRednaf:the B%%%%Q%t%“%%%?50%i6¥§11ty of circuits
sectioned by streets formed in a lattice pattern, the
specific member is a metal pattern for testing partially
formed on each street, and the storage means stores
15 information on the position of the area at which the metal

pattern is located, in advance.

Brief Description of the Drawings

Fig. 1 is a perspective view of a laser beam processing
20 machine constituted according to the present invention:;
Fig. 2 is a block diagram schematically showing the
constitution of the laser beam application means equipped
in the laser beam processing machine shown in Fig. 1;
Fig. 3 is a perspective view of a semiconductor wafer
25 as a workpiece to be processed by the laser beam processing
method of the present invention;
Fig. 4 is an enlarged sectional view of the
semiconductor wafer shown in Fig. 3;
Figs. 5(a) and 5(b) are diagrams for explaining the
30 street detecting step in the laser beam processing method

of the present invention;

Figs. 6(a) and 6(b) are diagrams for explaining the
metal pattern removing step in the laser beam processing

method of the present invention; and




Figs. 7(a) and 7(b) are diagrams for explaining the lowdielectric 7
insulating filmrenoving step in the laser beam processing method of the
present invention. Detailed Description of the Preferred Enbodi ments The

| aser beam processing nethod and | aser beam processing nachine according
to the present invention will be described in detail hereinunder with
reference to the acconpanying draw ngs. gi g. 1 as a Perfﬁectlve \rﬁ ew of a
| aser beam processi N Iyt ccordin 0 rese
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manner that it can nove in a direction indicated by an arrow Y
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chuck 361 nn%esggtfor?ary %ase 2, achuck table mechanism 3 that is disposed

on the stationary base 2 in such a manner that it can move
15 inadirection indicated by an arrow X and holds a workpiece,
a laser beam application unit support mechanism 4 disposed
on the stationary base 2 in such a manner that it can move
in a direction indicated by an arrow Y perpendicular to the
direction indicated by the arrow X, and a laser beam
20 application unit 5 disposed on the laser beam application
unit support mechanism 4 in such a manner that it can move
in a direction indicated by an arrow Z.
The above chuck table mechanism 3 comprises a pair of
guide rails 31 and 31 disposed on the stationary base 2 and
25 arrangedparallel to each other alohg the direction indicated
by the arrow X, a first slide block 32 disposed on the guide
rails 31 and 31 in such a manner that it can move in the
direction indicated by the arrow X, a second slide block 33
disposed on the first slide block 32 in such a manner that
30 it can move in the direction indicated by the arrow Y, a
support table 35 supported on the second slide block 33 by
a cylindrical member 34, and a chuck table 36 as a workpiece
holding means. This chuck table 36 comprises an adsorption

chuck 361 made of a porous material, and is so constituted




hol d, for exanple, a disk-like senm conductor wafer as a workpiece on
?ﬁetgdsorption chucEp361 by a suction means that is not shown. The chuck
table 36 is rotated by a pulse notor (not shown) installed within the
cylindrical nenber 34. The above first slide block 32 has, on its
undersurface, a pair of to-be-guided grobves 321 and 321 to be fitted to
t he above pair of guide rails 31 and 31 and has, on its top surface, a
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of guide a?l *31 and 31 in the direction indicated by the arrow X. The
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under surfacethe to-be-guided grooves 321 and 321 onto the pair of guide
15 rails 31 and 31, respectively. The chuck table mechanism
3 in the illustrated embodiment has a moving means 37 for
moving the first slide block 32 alomj‘ the pair of guide rails
31 and 31 in the direction indicated by the arrow X. The
moving means 37 comprises a male screw rod 371 arranged
20  between the above pair of gquide rails 31 and 31 and in parallel
thereto, and a drive source such as a pulse motor 372 for
rotary-driving the male screw rod 371. The male screw rod
371 is, at its one end, rotatably supported by a bearing block
373 fixed on the above stationary base 2 and is, at the other
25 end, transmission-coupled to an output shaft of the above
pPulse motor 372 by a speed reducer that is not shown. The
male screw rod 371 is screwed into a threaded through-hole
formed in a female screw block (not shown) projecting from
the undersurface of the center portion of the first slide
30  block 32. Therefore, by driving the male screw rod 371 in
a nermal direction or reverse direction by the pulse motor
372, the first slide block 32 is moved along the guide rails
31 and 31 in the direction indicated by the arrow X.

TheabovesecondslideblockSBhas,cxltheundersurface,




a pair of to-be-guided grooves 331 and 331 to be fitted to the pair of
guide-rails 322 and 322 on the top surface of the above first slide block
32,. and is constituted to be novable in the direction indicated by the
arrow Y by fitting the to-be-guided grooves 331 and 331 onto the pair of
guide rails 322 and 322, respectively. The chuck table nechanism 3 in the
Il lustrated enbodi nent has a noving neans 38 for noving the second slide
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the male screw rod 381. The male screw rod 381 is, at its

13 one end, rotatably supported on a bearing block 383 fixed
on the top surface of the above first slide block 32 and is,
at the other end, transmission-coupled to an output shaft
of the above pulse motor 382 by a speed reducer that is not
shown. The male screw rod 381 is screwed into a threaded

20 through-hole formed in a female screw block (not shown)
projecting from the undersurface of the center portion of
the second slide bldck 33. Therefore, by driving the male
screw rod 381 in a normal direction or reverse direction by
the pulse motor 382, the second slide block 33 is moved along

25 the guide rails 322 and 322 in the direction indicated by
the arrow Y.

The above laser beam application unit support
mechanism 4 has a pair of guide rails 41 and 41 arranged
parallel to each other on the stationary base 2 along the

30 index-feeding direction indicated by the arrow Y, and a
movable support base 42 disposed on the guide rails 41 and
41 in such a manner that it canmove in the direction indicated

by the arrow Y. This movable support base 42 comprises a

movable support portion 421 movably mounted on the guide




rails 41 and 41, and a mounting portion 422 attached on the novable
support portion 421. The nounting portion 422 is provided, at its side
surface, wth a pair of guide rails 423 and 423 extending in parallel in
the direction indicated by the arrow Z. The |aser beam application unit
support nechanism4 in the illustrated eRbodi ment has a nmoving nmeans 43
for nmoving the novabl e support base 42 along the pair of guide rails 41

nd 41 in therd ndexgf g@l@l a9 difgcy| di arrow Y. This noving
?reans 43 corrprlguélsgs3 a male Screw ré‘gihfgrlll aq? %&c?%oégée@ﬁt?ﬁge%BUetBSLL gfs
gui de rail s mAVahke 4uppaert rpqmatabﬂl azthﬁamﬁaag%oamtr it 1%@dp%%§&yrh£§2m%§

gcfgl/vsfogozg;?él%é ‘%t %5 65110&“ I n’g%%%]aﬁﬁ'y WihiporRaskr onf og%\lctl)%alrangs bl ock
(not shown) f42@dn@n4zh€é>ﬁ@i@inéhﬁt%§£‘§1Y?Ptalhe %eeﬁgrééF t:bcfzbca %g \e/Pg

transm ssion-coupled to the output s above pul's
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support port43)rfO¢2momngt thatmmgalbh@ supt e DAt ahasg #Re pdherefore,
by driving t | e s v&(rod 431 in a normal direction oOr reverse

direction by X e pdi brani AL (e %VHM%‘EWQGU%\BGEQQWB moved
al ong the guuﬁﬁﬂ@ﬂé@d%@%%ﬂd& the itAdeXy g;%‘i‘i’f e :«WQQEHLPQ;% cared by

the arrow.Y. The | aser beam application unit
enbodi men? cénPrlgeicrew Fiod ﬁgfdmrés'ngembeawleaneth@%:mveapahlrcafIg@ﬁd@ans

t I s T it h der 51 ha ajr
o be- gui ded grocves 83 4 (e i Garglnen BhEFEeR 283 &0 Tmeqpnae o
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orted in _su nner .that it can nove in the difection |nd|cated by
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supported onto a bearing block (not shown) fixed on the above
15 stationary base 2 and is, at the other end,
transmission-coupled to the output shaft of the above pulse
motor 432 via a speed reducer that is not shown. The male
screw rod 431 is screwed into a threaded through-hole formed
in a female screw block (not shown} projecting from the
undersurface of the center portion of the movable support
portion 421 constituting the movable support base 42.
Therefore, by driving the male screw rod 431 in a normal
direction or reverse direction by the pulse motor 432, the
movable support base 42 is moved along the guide rails 41
and 41 in the index-feeding direction indicated by the arrow
Y.

The laser beam application unit 5 in the illustrated
embodiment comprises a unit holder 51 and a laser beam
application means 52 attach to the unit holder 51. The unit
holder 51 has a pair of to-be-guided grooves 511 and 511 to
be slidably fitted onto the pair of guide rails 423 and 423
on the above mounting portion 422, and is supported in such
a manner that it can move in the direction indicated by the

arrow 2 by fitting the to-be-guided grooves 511 and 511 to




the above guide rails 423 and 423, respectively. The illustrated | aser beam
application neans 52 conprises a cylindrical casing 521 secured to the
above unit holder 51 and extending substantially horizontally. In the
casing 521, there are installed a |aser beamoscillation neans 522 and a

| aser beam nodul ati on nmeans 523 as shownlih Fig. 2. A YAGlaser oscillator
or a YYX |aser oscillator nay be used as the | aser beam oscillation neans

522. The | asgy{ Qﬁﬁﬁ&éﬂ&“ﬁ oy 5234¢ !i epetition frequency

setting neans 5e23a, a Iasec?é bearril%ﬂ{%’e %Iv?dt SE?%?%%C%%gﬁiy523b and a

| aser beam wavel endite sdtltigtiyateahsl assdShedihaaprepaddtticm feLgseney setting
se.wdth settin ans 523b and | aser beam

vn\zsglse%? ﬁ’ L@ﬁrniggoeﬁ%??ngggﬂ%r toRst53TIhg2theerused R shendloratimit neans

523 may be. dfolidgesivehd deton AP RGLRSARIE af LhEEIaEY LKL R dihe art
and thgre ore, detailed descript ??r)\_s of their s}fructures argomﬁt_ eﬁ(;gl n
this text® ACGHIEhSHLsTherarquinieabied ywekasenweperoseillstabhached

to the end 0 casq I r_.heam osci ted fromthe
above | aser gt{eeaairrnﬁeg??i }éﬁgt?oing%égﬁgseaﬁgord@g‘%ﬁé% ﬁlga@gngé sBP %}ﬁw‘?h’rrbugh
the |aser béda.m@dul At¥AE heses &23illatdheot aservdednsdPHY & YL Eans
523, the rep%'}tition freguen setting neans 523a converts the |aser beam

into a pul se s &° ST AR A5t &%%#%QMWW eddrencythe he
| aser beam pulater Welih UG P MRRZ M) S A Q| S WAL DL, { e

pul se |aser beamto a predetermned wdth, and™t ser wavel engt h
setting heandISMEncH satfdnmwsaaryti2 3, thdagnr seedmpul beam dith a

det I ne : ' r lg. .1, an_ali nt, neans 6 for
Betecting theosraid mbehd SESHEE 18501 ook u§Vefndbh ee c AL haaiin
application fé3%s 5Zhesrepstiklied frethentyoBettend akahize spasi Nd 52k

' ' m application neans 52. This alignnent
constituting k:;[etl;t?n 8195.)\5/8 v}i‘%&ehr sggging nﬁfans 523b and laser beam wavelength

nmeans 6 in the
setting means 523c constituting the laser beam modulation

15 means 523 may be of types well known among people of ordinary
skill in the art and therefore, detailed descriptions of
their structures are omitted in this text. A condenser 524
that may be of types known per se, is attached to the end
of the above casing 521.

20 A laser beam oscillated from the above laser beam
oscillation means 522 reaches the condenser 524 through the
laser beam modulation means 523. In the laser beam
modulation means 523, the repetition frequency setting means
S23a converts the laser beam into a pulse laser beam having

25 a predetermined repetition frequency, the laser beam pulse
width setting means 523b sets the pulse width of the pulse
laser beam to a predetermined width, and the laser beam
wavelength setting means 523¢ sets the wavelength of the
pulse laser beam to a predetermined value.

30 With reference to Fig. 1, an alignment means 6 for
detecting the processing area to be processed by the above
laser beam application means 52 is installed at the front
end of the casing 521 constituting the above laser beam

application means 52. This alignment means 6 in the




Il lustrated enbodi nent conprises an illum nation neans for illum nating
the workpi ece, an optical systemfor capturing an area illumnated by the
il l.um nation neans and an i mage pick-up device (CCD) for taking an image
captured by the optical system and transmts an imge signal to a control
means which will be described |ater. Thellaser beam processing nachine in
the illustrated enbodinent conprises a detection neans 7 for detecting the

position of thera4essedq WMadui tern (s ific_menber) is Located
by taking an inage of a st reetﬁtt‘%{rago?g?@%th%Sa?g‘ajg"e'g’fmf‘ﬁéngBPk’ﬂ?éﬁé ¥ ch
w || be describegrinating lthe whrkpeshedi aeript ilduls sgeteat £0R FBASInd S

nmounted on t d er .524 constituti t he | aser beam application” nmeans
52, and is cgﬁlfvstafﬁo%t g@wlé’f? 'Eﬁo g’ﬁﬁ F(E%Fi 6Eg%éﬁét#6¥1 TERDAI abdi ay ihege

wor kpi ece, arpigit+ualdsysdemd@r) capt Wl poh a Il ) d,_hy.the

i 1lum nation neans and a color identifi cat?gé\hs%ﬁag%% Jf%gt?géﬁt?yy?:hﬁ t he
col or of an itRigEFakaislia Mpcd feapsmits asyinege aidnalansnitcomtrol

detection sighals tui I which wi || be described later. The
| aser beam appl I cat | olné}ﬁn‘ﬁ)j% l?én ‘ﬁ"’g‘gf’rkﬁétﬁ%‘i%ﬁ- embodi nent has a novi ng
neans 53 for novi ndhehdaseirt bbahdptocdisthgnfatendain e GUi dRstAld Sq 423

and 423 in the . direction indicated by the arrow Z. Like the aforenentioned
novi ng rreanse;ml%%(%lw TS HETE 58 QSEﬁFFé%l Bepppe’ stoRvdere{ing tSHwwn)

arranged bet wesidivh Re6 reHd G Ade gid; r@%}% [ive, source
such as f pul se notor 532 for rotary- drl%v}?lﬁa; efﬁ?%t%:&?e@fg%ﬁ% 389
driving tfe MmamPedr éf Farpiedbystohing amimnageramh shrest | @TrctesEMey Se

direction by fhep the unit. holder 51 and the | aser beam
appl i cation oy ?2§2}1{eg)t"n§:\rlrek&%zﬁ2coengvﬁ}lhcg‘ d’{ﬁ]ge breaiq%s%?r%e%n%ﬁﬁ%- i % he
direction i rdiicatexddsintens arthiw AetBat ilods e RAM RIOGRSHIWHE B in
the illustrated enbodisggnt corrfri ses a control neans 100. The contro

means 100 | & CSEEEEX ORF et tbhpatdie lasercheprianal ication aleans

52, and is constituted by an illumination means for
15 illuminating the workpiece, an optical system for capturing
an area illuminated by the illumination means and a color
identification sensor for identifying the color of an image
captured by the optical system, and transmits a detection
signal to the control means which will be described later.
20 The laser beam application unit 5 in the illustrated
embodiment has a moving means 53 for moving the unit holder
51 along the pair of guide rails 423 and 423 in the direction
indicated by the arrow Z. Like the aforementioned moving
means, the moving means 53 comprises a male screw rod (not
25 shown) arranged between the pair of guide rails 423 and 423,
and a drive source such as a pulse motor 532 for rotary-driving
the male screw rod. By driving the male screw rod (not shown)
in a normal direction or reverse direction by the pulse metor
532, the unit holder 51 and the laser béa.m application means
30 52 aremoved along the guide rails 423 and 423 in the direction
indicated by therarrow zZ.
The laser beam processing machine in the illustrated
embodiment comprises a control means 100, The control means

100 is composed of a microcomputer, and comprises a central



processing unit (CPU) 101 which processes operations according to a
control program a read-only nenory (ROM 102 for storing the control
program a random access nenory (RAM 103 which stores the results of
operations and enables information to be read therefromand witten
thereto, an input interface 104 and an ddtput interface 105. The random
access nenory (RAM 103 functions as a storage neans for storing

i nformation ddes bt o] | e _netal pattern is
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processi ng mettHRFGar g dex g ipad serrofnhetand wef tttas theéeetoy kphece by

usi ng the abougs [ a p i.n hine. .Fig, 3 is a

or Spect ve vy of s EEEAckORTh AP INNRESST SR E L0580 bt e
beam processiawfFafst ahady t (RAM)prissenfundbieitid os Angtdtfge mésngnegpl ar ged
sectional vi & Orolf st.r%ets 11 forned on the sem conductor wafer shown in
Fig. 3. In the ¥emToRdIErs-1RE: eF B PRt icR #f gthe afee Etgwhiich ghe

plurality of myteds patasectisoNeddded RdHddd pPfd r?%e&‘ﬁ ting lines)
211 fornﬁg inalattice gattern on the front sur%)ace ano (Cgetgecwl%n
seni condtitt oMeSdsstr-at BePeckiien shgnalsifremnthmfeligmmenta méamsia 24P such

as IC or LSI d £ rerg%q N f e, ion areas., I.n thi
seni conduct orﬂh\%/afdg(r% 20, 0'51 %\%& i ZI %‘%Fr%%&%s%? ;%$d99q%%@§éq%ﬁ%t ed
on the front oSuthaceontrohenesam dO0dunLSIcoMPELtated2L,coroR ilyHAld ty of

nmetal patterns for .testing 214 called "test elenent group (Teg) ™ for
testing the functy ‘%T ttohé"%& ,agagivte Py Seapetesr 872/ puleenstor &8ch

street 211. pulse motor 432, pulse motor 532 and laser beam application
15 means 52 from the output interface 105.

A description is subsequently given of the laser beam
processing method for processing a semiconductor wafer as
the workpiece by using the above-described laser beam
processing machine.

Fig. 3 is a perspective view of a semiconductor wafer
to be processed by the laser beam processing method of the
present invention, and Fig. 4 is an enlarged sectional view
of streets 211 formed on the semiconductor wafer shown in
Fig. 3. 1In the semiconductor wafer 20 shown in Fig. 3 and
Fig. 4, a plurality of areas are sectioned by a plurality
of streets (cutting lines) 211 formed in a lattice pattern
on the front surface 21a of a semiconductor substrate 21 such
as a silicon wafer, and a circuit 212 such as IC or LSI is
formed in each of the sectioned areas. In this semiconductor
wafer 20, a low-dielectric insulating film 213 is laminated
on the front surface of the semiconductor substrate 21, and
a plurality of metal patterns for testing 214 called “test
element group (Teg)” for testing the function of the circuit

212 are partially formed on each street 211.




The seniconductor wafer 20 constituted as described above is placed on the
adsorption chuck 361 of the chuck table 36 constituting the chuck table
mechani sm 3 of the | aser beam processing machine 1 shown in Fig. 1 in such
a manner that its front side 2la faces up, and suction-held on the
adsorption chuck 361. The chuck tabl e 361sucti on-hol di ng the sem conduct or
wafer 20 is noved along the guide rails 31 and 31 by the noving neans 37

iti dri ] [ t ' _sed n the | aser
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means 6 and tpeocesdimy mavtainte 10GneAn YnOW gi, @ggnpé@éﬁsélrﬁgnﬁ%’f&@%gfer

attern tchin to align a street 211 formed on the sem con
IC2)0 in angr edeterifitid HWiedlafares Whe awhdumsionMe bl dhetheaser beam

licati ' i ' I r I street 211, thereby
S M SO g, 5L AR BB S AR RSl
the ali gnmentthe sawd cdraburt dearm fmppld Cats o v ilictly itheLyuigd i)l so

1 | in a direction.perpendicular to the above
pr edet er m nod FPSct &Y B8 FoF HEY "BRAha 7 SoPBoRBaLE oPrAd 9120 beRfaver ¢ he
street 211 f diredlagnibetsesaeoraluekpbswal i rrael dsep Bé‘ﬁnpggz;bfﬂlkil%aﬁogm 36 1s

detected,and the alignment of the |aser beam application _
carried 5@t F1ekeri bed above, the chuck table 36 is noved to bring one

e o L L AZebiOthe)lcif BEdes el BRd; 80080 Adne !t fol I | O
ri ght bel ow the detection nmeans as shown™ i"g. _ Lt
position of tﬂielqimwglt?trlrneagnos?]ﬁ,e?hsﬁﬁme;ﬁtuﬁgtﬂfi&efth%@%ﬁﬂgg
\r/TgerBZ; :f] ![ﬁg:aﬁg?%%srsei%tq grea to be processed, of the semiconductor wafer
20 is carried out by the alignment means 6 and the control
15 means 100. That is, the alignment means 6 and the control
means 100 carry out image pProcessing such as pattern matching
to align a street 211 formed on the semiconductor wafer 20
in a predetermined direction with the condenser 524 of the
laser beam application unit 5 for applying a laser beam along
20 the street 211, thereby performing the alignment of a laser
beam application position. Similarly, the alignment of the
laser beam application position is carried out also for
streets 211 extending in a direction perpendicular to the
above predetermined direction and formed on the
25 semiconductor wafer 20.
After the street 211 formed on the semiconductor wafer
20 held on the chuck table 36 is detected and the alignment
of the laser beam application position is carried out as
described above, the chuck table 36 is moved to bring one
30 end (left end in the figure) of a predetermined street 211
to a position right below the detection means 7 as shown in
Fig. 5(a). Then, the position of the area at which each metal
pattern 214 as the specific member is located, formed on the

Street 211, that is, the coordinate values in the X direction




of one end to the other end in the X direction of each netal pattern 214
are detected by the detection nmeans 7 in the course of novenent of the
chuck table 36 in a direction indicated by an arrow X until the detection
nmeans 7 reaches the other end (right end in the figure) of the
predeternmined street 211 as shown in Fig45 (b) , and the det ect ed

coordi nate values are sent to the control neans 100 (street det ection

ste The conf radle @BRNSo 10K LETMOF AHd YnStRL 68 dihed offedLheglLo
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to renov the nmet a attern 214 And, as shown in Fig. b), only the

pluralityof TFERE then Strestned loant bae srardem 2adcess mmwd(ﬂmﬁ)ore
one end (leftig®end in the figure) of the predetermned street 211 reaches
right below the condenser 524 of the |aser beam application neans 52
(metal pattern rendVieRgasitsy),. thee cholckowbbfepBécessiogedopditiDng @& set
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street 211 having the metal patterns 214 whose X-direction
15 coordinate values have been detected, to a position right
below the condenser 524 of the laser beam application means
52, as shown in Fig. 6(a). The chuck table 26 is then moved
in a direction indicated by an arrow X2 at a predetermined
processing-feed rate. When in the course of movement of the
20 chuck table 36 in the direction indicated by the arrow X2,
the X-direction coordinate values of each metal pattern 214
detected by the above street detection step reaches the
position right below the condenser 524, the control means
100 outputs a contrel signal to the laser beam application
25 means 52 to apply a laser beam to the metal pattern 214 from
the condenser 524 so as to remove the metal pattern 214. And,
as shown in Fig. 6(b), only the plurality of metal patterns
formed on the street 211 are removed before one end {left
end in the figure) of the predetermined street 211 reaches
30 right below the condenser 524 of the laser beam application
means 52 (metal pattern removing step).
The following processing conditions are set for the

above metal pattern removing step in the illustrated

embodiment. The thickness of each metal pattern 214 is set




to 5 (err)m Processing conditions: netal pattern removing step Light
source: YAG |l aser or YVO4 |aser Wavel ength: 355 nm (ultraviolet radiation)
Qutput: 1.0 WRepetition frequency: 50 kHz Pulse width: 10 ns Focusi ng
spot dianeter: 25 pm Feed rate: 50 nmsec. After the netal patterns 214
formed on the street 211 are renoved byléarrying out the metal pattern
renovi ng step as described above, one end (left end in the figure) of the
predeterm nedgsty ggf, 211 from which the netal patterns 214 have been
removed is brought into a position right below the condeqser 524 of the

| aser beam appFFeseséAangesradstigasshowtali pakitgrn? reajovinkherter he contro

means 100 out put l, l.gRal._to th ser. _beam application nmeans 52
to apply a IasgﬁahgegﬁpkggfhgiFoaggﬁglg%tgybﬁlﬁgﬁﬁéilng film213 fromthe

condenser 524 Waveéetgehchd6k habl(el3@aivsceeedadiathiendi rection indicated
by the argow X %t p eﬂe ermned feed rate. As a result, as shown in
Fig. 7 (b§ , thg PB&Fdﬁe eCtric insulating film213 forned on the street

211 is renovedrepteteiohhereqidapger sp24yreaches the other end (right end
in the figureé of the gredeternined street 211 (lowdielectric insulating
g

filmrenoving 8B&pR. WFHERL olPoWsng processing conditions arebset for the
above lowdielectric insulating filmr ving step in the above .
i|lustrated enE% Pﬁéﬁ?.s?ﬂg Fﬁggﬁh8§s ggDFﬂe | ow-di el ectric insulating
film213 is sefeed tAtpm 5Pr megsscng conditions: |lowdielectric insulating

film reppving step_Light source: YAG | aser or YV04 | aser Wavel ength: 355
rim(ulttaviolet r itﬁg:i %SH? nefgpRateeng)\214 formed on the street 211

are removed by carrying out the metal pattern removing step
as described above, one end (left end in the figqure) of the
predetermined street 211 from which the metal patterns 214
have been removed is brought into a position right below the

153 condenser 524 of the laser beam application means 52 as shown
in Fig. 7(a). Then, the control means 100 outputs a control
signal to the laser beam application means 52 to apply a laser
beam to the low-dielectric insulating film 213 from the
condenser 524 while the chuck table 36 is moved in the

20 direction indicated by the arrow X1 at a predetermined feed
rate. As a result, as shown in Fig. 7(b), the low-dielectric
insulating film 213 formed on the street 211 is removed before
the condenser 524 reaches the other end (right end in the
figure) of the predetermined street 211 (low-dielectric

25 insulating film removing step).

The following processing conditions are set for the
above low-dielectric insulating film removing step in the
above illustrated embodiment. The thickness of the
low-dielectric insulating film 213 is set to 10 Hm.

30 Processing conditions: low-dielectric insulating film
removing step

Light source: YAG laser or YVO4 laser

Wavelength: 355 nm (ultraviolet radiation)
Output: 0.5 W




Repetition frequency: 50 kHz Pul se width: 10 ns Focusing spot dianmeter: 25
(err)m Feed rate: 100 mmsec. After the street detection step, netal
pattern renoving step and lowdielectric insulating filmrenoving step
are carried out along the predeternmned street 211, the chuck table 36,
i.e., the sem conductor wafer 20 held onlithe chuck table 36 is noved by
the interval between adjacent streets 211 in the direction indicated by

the arrow Y (i mtﬁ&iw@ré@#&{gdﬁéfk&{]e above street detection step,

ic i [ filmrenoving
netal pattern renoving step a | ric insulating _
step s!om' | ar | y Pudiseewitchidr :stlifeets det ection step, metal pattern renoving

: S , . . : for
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' ' le 36 is
tabl e 36, i.e. Fekle raer:caQudueiyisasafer 20 held on the chuck tab
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film removing step similarly. After the street detection
step, metal pattern removing step and low-dielectric

15 insulating film removing step are carried out for all the
streets 211 extending in the predetermined direction, the
chuck table 36, i.e., the semiconductor wafer 20 held on the
chuck table 36 is turned at 90° to carry out the above street
detection step, metal pattern removing step and

20 low-dielectric insulating £film removing step for streets 211
extending in a direction perpendicular to fhe above
bredetermined direction, whereby the metal patterns 214 and
the low-dielectric insulating film 213 férmed on all the
streets 211 of the semiconductor wafer 20 are removed.

25 In the above embodiment, as the processing conditions
for the metal pattern removing step and the low-dielectric
insulatin§ film removing step,. the output of the laser beam
and the processing-feed rate are changed. However, only one
of them may be changed.

30 In the above embodiment, the street detection step,
metal pattern removing step and low-dielectric insulating
film removing step are carried out respectively for every
each street. However, the street detection step may be

carried out for all the streets, and the detected information




on all the streets may be stored in the random access menory (RAM 103
prior -to the metal pattern renoving step and the lowdielectric insulating
filmremoving step. After the netal patterns 214 and the |owdielectric
insulating film213 forned on all the streiets 211 of the sem conductor
wafer 20 are renoved as described above, t’he chuck table 36 holding the
sem conductor wafer 20 is returned to the position where it first

i on-hel d dmaldetheostities 05 maRlel s29reliOif #REELahhSnSHCLLO0- L di ng of
fﬁgt;g% cgndu r fer 20. Themés%m cgndﬁ%t or waf eratzig fns ?%en_ car ro!resﬁ to
the dicing S&(Jﬁﬂbf EEHesy iteg theanstebapat tennt rehowing | sitéhisnd diles ng

th | SNgUCT [,S: . cut ng the. streets 211 by a cutting
fr;[agﬁl ne ﬁa\s/;arr% a cutt%ﬁ;ﬁlﬁ :{Jé&?loééjbrgéjdﬁfﬂrge%ew%fﬁw n%l‘F‘?/ﬁ:’dual semi conduct or
chips. Since the né‘t@expé:ﬂteemm:az_l@amtérmlhae zlgmaﬁicﬁ@%mc{i@{%ﬂsﬁﬂ&f%f”thme
. th reets 21 ve been already renoved at .
(nggu]; ?(raﬁg g&%e‘&é%fd“%f%ﬁ%%%%%ﬁﬁt% albvEhg ettereets thmétthg fi I][n
s out wth tfenidadctan udredney gebedaielonehand. Anglher,enbodinent o
the present invention will be described below Tn the above enboudi t,
t he coor di natdu4al teklprd & heldingi the sieon coatuattoctwa her 128t b5 reaiireids 214

f do il f, sem conduct or fer 20, are detected
?Flet hg”srfree':todg?g t%rﬁgn_e%ﬁ%]r:?olrtt ?grf'ﬁéur?g:llé’ln %‘flJ‘IdeJF e SEREANE XD and
the | ow di el ewfid20psis ahing 1f 1 t $nsUcHTRN-M 191161y o FhendBlkali RAERL

novi n te d e owdi el ectric insulating filmrenmoving step,
ngexer ?lgang"agge]ercg:ari e'lt}h%tfte%qorﬂﬂ}%C?%wﬂfleée? det &beinngasrépd Thdthe s,

i nfornation andiigy @tébgt%ré;ﬁ;ghk;@%n@nﬂf%ge&ﬂ @g‘f?%%‘t‘ﬁ 1é:fgo&[§ned on

t he sem conduct or waf er thé neta patterns ornmed o
street 211 i SiGingaheRe dther eeniigondwstoaadvadidyy 2y oy RAord 2t 108

[ e control nmeans 100. B
optional Iyt he./qandomn 1366e5S-IEPPLY £EAMa 493, 90nihe sontrol  means 100. By
carrying

be divided into individual semiconductor chips. Since the

.
15 metal pattérns 214 and the low-dielectric insulating f£ilm
213 formed on the streets 211 have been already removed at
this point, the occurrence of peeling at the time when the
low-dielectric insulating film is cut with the blade, can
be prevented beforehand.
20 Another embodiment of the present invention will be
described below.
In the above embodiment, the coordinate values in the
. X direction, at which the metal patterns 214 are formed on
each street 211 of the semiconductor wafer 20, are' detected
25 1in the street detection step prior to the metal pattern
removing step and the low~dielectric insulating film
removing step. The metal pattern removing step and the
low-dielectric insulating film removing step, however, can
be carried out without the street detecting step. That is,
30 information on the design positions and sizes of the streets
211 formed on the semiconductor wafer 20 and the metal
patterns 214 formed on each street 211 is in advance stored
in the read-only memory (ROM) 102 or optionally the random

access memory (RAM) 103 of the control means 100. By carrying




out the above netal pattern renoving step and the |owdielectric
insulating filmrenoving step based on the infornmation stored in the
read-only nenory (ROM 102 or the random access nenory (RAM 103, the
nmetal patterns 214 and the lowdielectric insulating film213 forned on all
the streets 211 of the sem conductor waflér 20 can be renpbved without the
street detecting step. In the above enbodi nents, the netal pattern renoving

step and the dwow el asdvé mépavl it gt | LBGPIRYI 00051 eRg Bhg carried out
conpletely se arateli/. However , en a |l aser beamis appl'red by alternately
changi ng t he Wttt rtontnivbrsinet fickm tdmowieg sbhep cbosed dhethe

| ow-di el ectri i i i 213, 1.s_fornmed and the area where both the
| ow-di el ectr i%lfidnsu aﬁﬂhE;gq:qu%égnéﬁsgléﬁdr?éhci—?fg*%lm%%ﬁrt%ﬁﬁ%4 18P0 ofthed at
the tinme wherrawdim stasts khdry (RAEHSSEd, thBendBhal pRELEBRD 5 LAOYLHY

step and ghe l.ow-dielectric iJinsulating filmrenoving step can be carried

out by ond tithHE IS HoEF e NSt i higt 1 m t k3 pfesmad onvahli bhe since
a | aser beamstecplired 40 the 4 ' LG dpsyl ahing filmand the
netal patterns for testing for ned%g?!ﬁ%%é%g'{éf%#l ?%eggléefﬁ?cﬁﬁlaﬁg? r

waf er under df¥Fhqwnhtths ctlessdthgletamiinonstems descri bed above, the

| ow-di el ectric i nSLilnattihgg tal, patterns can be renoved

i d h
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claim 1. A |sisgr amhlpr deesslieg sl fofu %oy Gndtddiov iy Yedpvi ng
a | owdi hectrlc insulating filmformed on the front surface of a

sem conduct or* SuBRTF4PE OV GPHR bt &4y sePagatedines Bewevemedvtinn atlreemiss
formed on each streer aem HErRELR 0 R CRingReftad,
appl yi ng a | #&8diddsms between the area where only the low-dielectric
insulating film 213 is formed and the area where both the
low-dielectric insulating film 213 and the metal pattern 214
15 are formed at the time when each street 211 is processed,
the metal pattern removing step and the low-dielectric
insulating film removing step can be carried out by one time
processing-feed.
According to the present invention, since a laser beam
20 1is applied to the low-dielectric insulating film ;and the
metal patterns for testing formed on the streets of the
semiconductor wafer under different processing conditions
as described above, the low-dielectric insulating film and
the metal patterns can be removed smoothly without damaging
25 the semiconductor substrate and the circuits.



to the positions of the areas at which the netal patterns are |ocated and
the area of the lowdielectric insulating filmunder different processing
conditions to renove the netal patterns and the |owdielectric insulating
film 2. The | aser beam processing nmethod according to claim 1, wherein
the | aser beam processing step conprises @ netal pattern rempving step for
applying a |l aser beamto the netal patterns to renove the netal patterns
and a | owdi efecérdTm: i nsulating filmrenoving step for applying a | aser
beamto the area of the lowdielectric insulating filmto renove the

| owdi el ectrik- i nsd} 3Ry fddam prcessiasemeldaod pf o es s agi oehdedrer a
ielectric insul ati filmforned on the

sem conduct or I Vi ng: a. low

front surface © a%gé}r%ql o%dh%f'o&%g%%_?h?e];n%ﬂ;ﬂmgi T ogmeg PR sthe
sectioned by Stoeetsuffraedd a 8ehatbheacPakt 81Pstrabd, ”EtﬁiuPé%iE%n?ff or
testing partially formed on each street, conprising: a street detecting
step for det e%‘t’f‘ﬁb”’tsheseﬁfs’iqr}%?lf §lrepésafesmedt inha chatthiecermatiteuat £ er ns
are |located ynhd akdn Bk SOGE g@ﬁg;r , d.a | ager bea
processing step for appil%)% ng a Iase(r)tt'%eam ts%éfﬁ'ea}oggif(?gﬁi o™t fid%8r eas at
whi ch the nmetHirqritt esomprigingocated, detected in the street detection
step and the area ao&a he .| ow-di el ectr,ic i nsulgﬁ'gliﬁg filmunder different

processing condi t i Gh32E6T reTiD & NS SFY ShEPt MEa Faserikagamtric

i nsul ating fitanthet pdhier i@sero haas Mﬁ@%w%ﬂﬁm%@%@gﬂ di Al m

3, V\/nere'hré the | aser beam processing step conprises a netal pdttern

renovi ng 8t eFFor+ 187 i thasarareaf tthe Howmsieleqiatiteritsutlarianpve

the netal patgermS;f a4 | ' i nsu ing. filmrenmoving step for

appl ying a | aser bean}tghﬁﬁ%f¥ﬂ¥‘546éé551ﬂﬁ;ééﬁdi%hons Lo removg ghe
metal patterns and the low-dielectric insulating film.

2. The laser beam processing method according to claim
15 1, wherein the laser beam processing step comprises a metal
pattern removing step for applying a laser beam to the metal
patterns to remove the metal patterns and a low-dielectric
insulating film removing step for applying a laser beam to
the area of the low-dielectric insulating film to remove the

20 low-dielectric insulating film.

3. A laser beam processing method for a semiconductor
wafer having a low-dielectric insulating film formed on the
front surface of a semiconductor substrate, a plurality of
25 circuits sectioned by streets formed in a lattice pattern,
and metal patterns for testing partially formed on each
street, comprising:
a street detecting step for detecting the positions
of the areas at which the metal patterns are located by taking
30 an image of each street; and
a8 laser beam processing step for applying a laser beam
to the positions of the areas at which the metal patterns
are located, detected in the street detection step and the

area of the low-dielectric insulating film under different




the area of the lowdielectric insulating filmto renove the

| ow-di-el ectric insulating film 5. A laser beam processi ng nachi ne
conprising a chuck table for holding a workpiece, |aser beam application
means for applying a | aser beamto the workpi ece held on the chuck table,
and an alignnent neans for detecting an #%a to be processed by the |aser
beam application neans, wherein the machine further conprises a detection

nmeans for det tesime aasdid f a ' 1.fic er is
| ocat ed, di sp%?ed in rItﬂ%e pr opeigsi}ér)lg}ﬂa?%én%é’% Fﬁ% %F&gié%gggﬁéﬁda%ﬁEﬁ%
chuck tabl e, PWidkekRCHERAsInBR1&Eong nti 1mf or nati on on the position of the
area at which the specific nenber is |ocated, detected by the detection
means, and a control neans for controlling the | aser beam processing

condi tions ofd t he |Teerldmamiaam iptaidedys ITRA M RS G Qb tdi 4y MBS | O, §f or ed
e | aser beam processing machi ne according to

in the stgragf nﬁ_lans..ql\g Tr

claim 5, “whete"i i MbPRpt 238T iR PIRCEHTING St eRatemphasiesgaanetal

| ow-di el ectrigat st lehmddrifiy 5109 £ RE; f f en.conduct or
substrate and a plurali tylofgl ci fg}gui&tlga@gtyﬁ'g eé E‘-’)?/g%’?rbeee S Pgtﬁrﬁd“?%ﬁjg
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partially foryed reet. .and the get ecti on nmeans_conprises a
col or identi 191 cat |a86r}r§(§(r?§'ol?& FEPOVaRG PEFPnGOEh@PROYIRIoR Lager beam to

| ow di el ectrithe asebaof tnd Lbaand1eberael disefat iy A oPplherd-cnd- A
| aser beZH1proces | machi ne conprising a chuck table for holding a
wor kpi ecd’ a 1HEEE Seplinsiti i i drisl%or appl ying a | aser beamto the
wor kpi ece held on the chuck table, and an alignnent neans for detecting an
area to be processed by the | aser beam application neans, wherein

5. A laser beam processing machine comprising a chuck

table for holding a workpiece, laser beam application means
for applying a laser beam to the workpiece held on the chuck
15 table, and an alignment means for detecting an area to be
processed by the laser beam application means, wherein
the machine further comprises a detection means for
detecting the position of the area at which a specific member
is located, disposed in the processing area of the workpiece
20 held on the chuck table, a storage means for storing
information on the position of the area at which the specific
member is located, detected by the detection means, and a
control means for controlling the laser beam processing
conditions of the laser beam application means based on

25 information stored in the storage means.

6. The laser beam processing machine according to claim
5, wherein the workpiece is a sem-iconductor wafer having a
low-dielectric insulating film on the front surface of a
30 semiconductor substrate and a plurality of circuits
sectioned by streets formed in a lattice pattern, the
specific member is a metal pattern for testing partially
formed on each street, and the detection means comprises a

color identification sensor for identifying the color of the




: ine further conprises a storage neans for storing information on
Eﬂg gggrtion of the argg at which the specific nmenber is |ocated, disposed
in the processing area of the workpiece in advance, and a control neans
for controlling the | aser beam processing conditions of the |aser beag1
application neans based on information stored in the storage neans. .
The | aser beam processi ng nachine according to claim 7, wherein the

workpi ece 15 boweni 6DadusLer (HBEEChay! RO1A oheVerl oLeslrl Sel DRY! aLLDg f11 M
on the front surface of a semconductor substrate and a prur t F
circuits sectP%%%%r%y streets formed in a lattice pattern, the specific
nmenber is a metal pattern for testing partially formed on each street, and
the storage neans stores information on the position of the area at which

the netal patiern i%s laost deban paseseng machine comprising a chuck
5 table for holding a workpiece, a laser beam application means
for applying a laser beam to the workpiece held on the chuck
table, and an alignment means for detecting an area to be

processed by the laser beam application means, wherein

the machine further comprises a storage means for
10 storing information on the position of the area at which the
specific member is located, disposed in the pProcessing area

of the workpiece in advance, and a control means for

controlling the laser beam processing conditions of the laser

beam application means based on information stored in the

15 storage means.

8. The laser beam processing machine according to claim
7, wherein the workpiece is a semiconductor wafer having a
low-dielectric insulating film on the front surface of a
20 semiconductor substrate and a plurality of circuits
sectioned by streets formed in a lattice pattern, the
specific member is a metal pattern for testing partially
formed on each street, and the storage means stores

information on the position of the area at which the metal

25 pattern is located, in advance.




