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LASER PROCESSING APPARATUS 

 

BACKGROUND OF THE INVENTION 

Field of the Invention 

        The present invention relates to a laser pr ocessing 

apparatus for processing a workpiece such as a 

semiconductor wafer by applying a laser beam theret o. 

Description of the Related Art 

        In a process of manufacturing a plurality o f 

semiconductor device chips by using a laser process ing 

apparatus, a plurality of crossing division lines a re 

formed on the front side of a substantially disk-sh aped 

semiconductor wafer to thereby define a plurality o f 

separate regions where a plurality of semiconductor  

devices such as integrated circuits (ICs) and large  scale 

integration (LSI) circuits are each formed.  The 

semiconductor wafer is cut along the division lines  by 

applying a laser beam to thereby divide the regions  where 

the semiconductor devices are formed from each othe r, 

thus obtaining the individual semiconductor device chips. 

        The laser processing apparatus includes a c huck 

table for holding a workpiece, laser beam applying means 

for applying a laser beam to the workpiece held on the 

chuck table, and feeding means for feeding the chuc k 
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table, wherein the laser beam applying means includ es a 

laser oscillator for oscillating a laser beam, focu sing 

means for focusing the laser beam oscillated by the  laser 

oscillator to thereby apply the focused laser beam to the 

workpiece held on the chuck table, and an attenuato r 

provided between the laser oscillator and the focus ing 

means for adjusting the power of the laser beam, th ereby 

performing desired laser processing to the workpiec e (see 

Japanese Patent Laid-open No. 2010-158691, for exam ple). 

        Further, in many cases, the laser oscillato r used 

in the laser processing apparatus is so designed as  to 

oscillate a laser beam having a relatively large po wer 

for the purpose of supporting various kinds of proc essing.  

Accordingly, the attenuator is generally used to ad just 

the power of the laser beam to a reduced power suit able 

for the workpiece. 

 

SUMMARY OF THE INVENTION 

        As described above, the laser beam generate d from 

the laser oscillator in the laser processing appara tus is 

used after adjusting the power of the laser beam to  a 

reduced power.  For example, 1/2 or less of the pow er that 

can be originally exhibited by the laser oscillator  is 

used for laser processing of the workpiece.  In thi s case, 
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1/2 or more of the power of the laser beam oscillat ed by 

the laser oscillator is wasted.  Thus, the performa nce of 

the laser oscillator cannot be sufficiently exhibit ed to 

cause poor economy. 

        It is therefore an object of the present in vention 

to provide a laser processing apparatus which can 

sufficiently exhibit the performance of a laser 

oscillator capable of oscillating a laser beam havi ng a 

large power. 

        In accordance with an aspect of the present  

invention, there is provided a laser processing app aratus 

including a first laser mechanism including a first  chuck 

table for holding a first workpiece, first X moving  means 

for moving the first chuck table in an X direction,  first 

Y moving means for moving the first chuck table in a Y 

direction perpendicular to the X direction, and fir st 

focusing means for focusing a first laser beam to t he 

first workpiece held on the first chuck table; a se cond 

laser mechanism including a second chuck table for 

holding a second workpiece, second X moving means f or 

moving the second chuck table in the X direction, s econd 

Y moving means for moving the second chuck table in  the Y 

direction, and second focusing means for focusing a  

second laser beam to the second workpiece held on t he 
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second chuck table; a laser oscillator for oscillat ing an 

original laser beam; an optical system for branchin g the 

original laser beam oscillated by the laser oscilla tor 

into the first laser beam and the second laser beam  and 

leading the first and second laser beams to the fir st and 

second focusing means, respectively; a first operat ion 

panel for setting first processing conditions for t he 

first laser mechanism; and a second operation panel  for 

setting second processing conditions for the second  laser 

mechanism. 

        Preferably, the laser processing apparatus further 

includes a housing for covering the first laser mec hanism 

and the second laser mechanism; the housing being 

provided with a first door at a position where the first 

workpiece is loaded to the first laser mechanism an d a 

second door at a position where the second workpiec e is 

loaded to the second laser mechanism; the first and  

second operation panels being mounted on the first and 

second doors, respectively; the first door and the second 

door being arranged in parallel in the Y direction on a 

plane perpendicular to the X direction. 

        Preferably, the first chuck table is moved by the 

first X moving means between a first standby area w here 

the first workpiece is held or unheld with respect to the 
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first chuck table and a first processing area where  the 

first laser beam is applied from the first focusing  means 

to the first workpiece held on the first chuck tabl e; the 

first standby area including a first cassette table  for 

mounting a first cassette storing the first workpie ce, 

first temporary setting means for temporarily setti ng the 

first workpiece, first handling means for taking th e 

first workpiece out of the first cassette mounted o n the 

first cassette table and then carrying the first 

workpiece to the first temporary setting means, and  first 

transfer means for transferring the first workpiece  from 

the first temporary setting means to the first chuc k 

table; the first door being opened in loading/unloa ding 

the first cassette to/from the first cassette table ; and 

the second chuck table is moved by the second X mov ing 

means between a second standby area where the secon d 

workpiece is held or unheld with respect to the sec ond 

chuck table and a second processing area where the second 

laser beam is applied from the second focusing mean s to 

the second workpiece held on the second chuck table ; the 

second standby area including a second cassette tab le for 

mounting a second cassette storing the second workp iece, 

second temporary setting means for temporarily sett ing 

the second workpiece, second handling means for tak ing 
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the second workpiece out of the second cassette mou nted 

on the second cassette table and then carrying the second 

workpiece to the second temporary setting means, an d 

second transfer means for transferring the second 

workpiece from the second temporary setting means t o the 

second chuck table; the second door being opened in  

loading/unloading the second cassette to/from the s econd 

cassette table. 

        According to the laser processing apparatus  of the 

present invention, the power of the single laser 

oscillator is branched to configure the two laser 

mechanisms.  That is, substantially two laser proce ssing 

apparatuses can be provided.  Further, the first an d 

second operation panels for operating the first and  

second laser mechanisms are provided so as to 

respectively correspond to the first and second las er 

mechanisms.  Accordingly, the performance of the la ser 

oscillator can be sufficiently exhibited and two ki nds of 

laser processing can be performed simultaneously, s o that 

good economy can therefore be attained.  Further, s ince 

the laser oscillator for oscillating a laser beam i s 

expensive, the cost of the laser processing apparat us can 

be reduced to substantially the half. 

        Further, in the laser processing apparatus of the 
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present invention, the first operation panel is mou nted 

on the first door, and the second operation panel i s 

mounted on the second door.  The first door and the  second 

door are arranged in parallel in the Y direction on  a 

plane perpendicular to the X direction.  With this 

arrangement, the two laser mechanisms can be operat ed 

efficiently by the two operation panels, respective ly. 

        Further, the first chuck table is moved by the 

first X moving means between a first standby area w here 

the first workpiece is held or unheld with respect to the 

first chuck table and a first processing area where  the 

first laser beam is applied from the first focusing  means 

to the first workpiece held on the first chuck tabl e, 

wherein the first standby area includes a first cas sette 

table for mounting a first cassette storing the fir st 

workpiece, first temporary setting means for tempor arily 

setting the first workpiece, first handling means f or 

taking the first workpiece out of the first cassett e 

mounted on the first cassette table and then carryi ng the 

first workpiece to the first temporary setting mean s, and 

first transfer means for transferring the first wor kpiece 

from the first temporary setting means to the first  chuck 

table.  Further, the first door is opened in 

loading/unloading the first cassette to/from the fi rst 
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cassette table.  Similarly, the second chuck table is 

moved by the second X moving means between a second  

standby area where the second workpiece is held or unheld 

with respect to the second chuck table and a second  

processing area where the second laser beam is appl ied 

from the second focusing means to the second workpi ece 

held on the second chuck table, wherein the second 

standby area includes a second cassette table for 

mounting a second cassette storing the second workp iece, 

second temporary setting means for temporarily sett ing 

the second workpiece, second handling means for tak ing 

the second workpiece out of the second cassette mou nted 

on the second cassette table and then carrying the second 

workpiece to the second temporary setting means, an d 

second transfer means for transferring the second 

workpiece from the second temporary setting means t o the 

second chuck table.  Further, the second door is op ened in 

loading/unloading the second cassette to/from the s econd 

cassette table.  Accordingly, there is no possibili ty that 

when the first door is in an open condition in load ing 

the first cassette to the first cassette table, an 

operator may erroneously operate the first operatio n 

panel to start the first laser mechanism.  Also in the 

case where the second door is in an open condition,  a 
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similar effect can be obtained. 

        The above and other objects, features and 

advantages of the present invention and the manner of 

realizing them will become more apparent, and the 

invention itself will best be understood from a stu dy of 

the following description and appended claims with 

reference to the attached drawings showing a prefer red 

embodiment of the invention. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

        FIG. 1 is a perspective view of a laser pro cessing 

apparatus according to a preferred embodiment of th e 

present invention; 

        FIG. 2 is a perspective view showing an ess ential 

part of the laser processing apparatus shown in FIG . 1; 

        FIG. 3 is a block diagram of laser beam app lying 

means included in the laser processing apparatus sh own in 

FIG. 1; 

        FIG. 4 is a perspective view of first and s econd 

cassette table mechanisms included in the laser 

processing apparatus shown in FIG. 1; 

        FIG. 5 is a perspective view of first and s econd 

temporary setting means included in the laser proce ssing 

apparatus shown in FIG. 1; 
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        FIG. 6 is a perspective view of first and s econd 

handling means included in the laser processing app aratus 

shown in FIG. 1; 

        FIG. 7 is a perspective view of first and s econd 

transfer means included in the laser processing app aratus 

shown in FIG. 1; 

        FIG. 8 is a perspective view showing a cond ition 

where the first handling means is positioned so as to 

take a semiconductor wafer out of a first cassette set on 

the first cassette table mechanism in the laser 

processing apparatus shown in FIG. 1; 

        FIG. 9 is a view similar to FIG. 8, showing  a 

condition where the semiconductor wafer handled by the 

first handling means is temporarily set on the firs t 

temporary setting means; 

        FIG. 10 is a view similar to FIG. 8, showin g a 

condition where the semiconductor wafer temporarily  set 

on the first temporary setting means is held by the  first 

transfer means; 

        FIG. 11 is a view similar to FIG. 8, showin g a 

condition where the semiconductor wafer held by the  first 

transfer means is transferred and set on a first ch uck 

table included in the laser processing apparatus sh own in 

FIG. 1; and 
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        FIG. 12 is a perspective view showing a con dition 

where the laser processing apparatus shown in FIG. 1 is 

enclosed by a housing. 

 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

        A preferred embodiment of the laser process ing 

apparatus according to the present invention will n ow be 

described in detail with reference to the attached 

drawings.  FIG. 1 is a perspective view of a laser 

processing apparatus 1 according to this preferred 

embodiment.  The laser processing apparatus 1 shown  in FIG. 

1 includes a stationary base 2, a first chuck table  

mechanism 3 for holding a first workpiece, the firs t 

chuck table mechanism 3 being provided on the stati onary 

base 2 so as to be movable in an X direction shown by an 

arrow X, a second chuck table mechanism 3’ for hold ing a 

second workpiece, the second chuck table 3’ being 

provided on the stationary base 2 in parallel to th e 

first chuck table mechanism 3 so as to be movable i n the 

X direction, and a laser beam applying unit 4 provi ded on 

the stationary base 2 in a central region defined b etween 

the first and second chuck table mechanisms 3 and 3 ’.  A 

first laser mechanism 1a including the first chuck table 

mechanism 3 is formed on the front side as viewed i n FIG. 
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1, and a second laser mechanism 1b including the se cond 

chuck table mechanism 3’ is formed on the rear side  as 

viewed in FIG. 1. 

        FIG. 2 is a perspective view for illustrati ng the 

structure of the laser processing apparatus 1 shown  in 

FIG. 1 in detail.  That is, FIG. 2 shows a conditio n 

obtained by demounting first and second cassette ta ble 

mechanisms 7 and 7’, first and second temporary set ting 

means 8 and 8’, first and second handling means 9 a nd 9’, 

and first and second transfer means 10 and 10’ from  the 

stationary base 2.  As shown in FIG. 2, the laser b eam 

applying unit 4 is provided at a substantially cent ral 

position on the stationary base 2, and the first ch uck 

table mechanism 3 is provided on the front side of the 

laser beam applying unit 4 as viewed in FIG. 2.  Th e first 

chuck table mechanism 3 includes a pair of parallel  guide 

rails 31 provided on the stationary base 2 so as to  

extend in the X direction, a moving base 32 slidabl y 

provided on the guide rails 31 so as to be movable in the 

X direction, a slide block 33 slidably provided on the 

moving base 32 so as to be movable in a Y direction  shown 

by an arrow Y perpendicular to the X direction, a c over 

table 35 supported by a cylindrical member 34 stand ing on 

the slide block 33, and a first chuck table 36 (fir st 
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holding means) for holding the first workpiece.  Th e first 

chuck table 36 has a vacuum chuck 361 formed of a p orous 

material.  The first workpiece is adapted to be hel d under 

suction on the upper surface of the vacuum chuck 36 1 as a 

holding surface by operating suction means (not sho wn).  

The first chuck table 36 is rotatable by a pulse mo tor 

(not shown) provided in the cylindrical member 34.  The 

first chuck table 36 is provided with clamps 362 fo r 

fixing an annular frame F (see FIG. 1) supporting a  

semiconductor wafer W as the first workpiece throug h a 

protective tape T. 

        The lower surface of the moving base 32 is formed 

with a pair of guided grooves 321 for slidably enga ging 

the pair of guide rails 31 mentioned above.  A pair  of 

parallel guide rails 322 are provided on the upper 

surface of the moving base 32 so as to extend in th e Y 

direction.  Accordingly, the moving base 32 is mova ble in 

the X direction along the guide rails 31 by the sli dable 

engagement of the guided grooves 321 with the guide  rails 

31.  The first chuck table mechanism 3 further incl udes 

first X moving means 37 for moving the moving base 32 in 

the X direction along the guide rails 31.  The firs t X 

moving means 37 includes an externally threaded rod  371 

extending parallel to the guide rails 31 so as to b e 



14 

interposed therebetween and a pulse motor 372 as a drive 

source for rotationally driving the externally thre aded 

rod 371.  The externally threaded rod 371 is rotata bly 

supported at one end thereof to a bearing block 373  fixed 

to the stationary base 2 and is connected at the ot her 

end to the output shaft of the pulse motor 372 so a s to 

receive the torque thereof.  The externally threade d rod 

371 is engaged with a tapped through hole formed in  an 

internally threaded block (not shown) projecting fr om the 

lower surface of the moving base 32 at a central po rtion 

thereof.  Accordingly, the moving base 32 is moved in the 

X direction along the guide rails 31 by operating t he 

pulse motor 372 to normally or reversely rotate the  

externally threaded rod 371. 

        The first chuck table mechanism 3 is provid ed with 

X position detecting means (not shown) for detectin g the 

X position of the first chuck table 36.  The X posi tion 

detecting means is so configured as to transmit a p ulse 

signal of one pulse every 1 µm, for example, to con trol 

means (not shown).  The control means counts the nu mber of 

pulses as the pulse signal input from the X positio n 

detecting means to thereby detect the X position of  the 

first chuck table 36.  In the case that the pulse m otor 

372 is used as the drive source for the first X mov ing 
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means 37 as in this preferred embodiment, the numbe r of 

pulses as a drive signal output from the control me ans to 

the pulse motor 372 may be counted by the control m eans 

to thereby detect the X position of the first chuck  table 

36.  In the case that a servo motor is used as the drive 

source for the first X moving means 37, a pulse sig nal 

output from a rotary encoder for detecting the rota tional 

speed of the servo motor may be sent to the control  means, 

and the number of pulses as the pulse signal input from 

the rotary encoder into the control means may be co unted 

by the control means to thereby detect the X positi on of 

the first chuck table 36. 

        The lower surface of the slide block 33 is formed 

with a pair of guided grooves 331 for slidably enga ging 

the pair of guide rails 322 provided on the upper s urface 

of the moving base 32 as mentioned above.  Accordin gly, 

the slide block 33 is movable in the Y direction al ong 

the guide rails 322 by the slidable engagement of t he 

guided grooves 331 with the guide rails 322.  The f irst 

chuck table mechanism 3 further includes first Y mo ving 

means 38 for moving the slide block 33 in the Y dir ection 

along the guide rails 322.  The first Y moving mean s 38 

includes an externally threaded rod 381 extending 

parallel to the guide rails 322 so as to be interpo sed 
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therebetween and a pulse motor 382 as a drive sourc e for 

rotationally driving the externally threaded rod 38 1.  The 

externally threaded rod 381 is rotatably supported at one 

end thereof to a bearing block 383 fixed to the upp er 

surface of the moving base 32 and is connected at t he 

other end to the output shaft of the pulse motor 38 2 so 

as to receive the torque thereof.  The externally t hreaded 

rod 381 is engaged with a tapped through hole forme d in 

an internally threaded block (not shown) projecting  from 

the lower surface of the slide block 33 at a centra l 

portion thereof.  Accordingly, the slide block 33 i s moved 

in the Y direction along the guide rails 322 by ope rating 

the pulse motor 382 to normally or reversely rotate  the 

externally threaded rod 381. 

        The first chuck table mechanism 3 is provid ed with 

Y position detecting means (not shown) for detectin g the 

Y position of the first chuck table 36.  The config uration 

of the Y position detecting means is similar to tha t of 

the X position detecting means mentioned above.  Th at is, 

the Y position detecting means is so configured as to 

transmit a pulse signal of one pulse every 1 µm, fo r 

example, to the control means.  The control means c ounts 

the number of pulses as the pulse signal input from  the Y 

position detecting means to thereby detect the Y po sition 
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of the first chuck table 36.  In the case that the pulse 

motor 382 is used as the drive source for the first  Y 

moving means 38 as in this preferred embodiment, th e 

number of pulses as a drive signal output from the 

control means to the pulse motor 382 may be counted  by 

the control means to thereby detect the Y position of the 

first chuck table 36.  In the case that a servo mot or is 

used as the drive source for the first Y moving mea ns 38, 

a pulse signal output from a rotary encoder for det ecting 

the rotational speed of the servo motor may be sent  to 

the control means, and the number of pulses as the pulse 

signal input from the rotary encoder into the contr ol 

means may be counted by the control means to thereb y 

detect the Y position of the first chuck table 36. 

        As shown in FIG. 2, the second chuck table 

mechanism 3’ is provided on the rear side of the la ser 

beam applying unit 4 located in the central region of the 

stationary base 2.  That is, the laser beam applyin g unit 

4 is interposed between the first chuck table mecha nism 3 

and the second chuck table mechanism 3’ in the Y 

direction.  As similar to the first chuck table mec hanism 

3, the second chuck table mechanism 3’ includes a s econd 

chuck table 36’ (second holding means) for holding the 

second workpiece, second X moving means 37’ for mov ing 



18 

the second chuck table 36’ in the X direction, and second 

Y moving means 38’ for moving the second chuck tabl e 36’ 

in the Y direction.  In FIG. 2, substantially the s ame 

parts as those of the first chuck table mechanism 3  are 

denoted by the same reference numerals with primes 

“’,”and the operation of the second chuck table mec hanism 

3’ is substantially the same as that of the first c huck 

table mechanism 3, so that detailed description the reof 

will be omitted herein. 

        The laser beam applying unit 4 includes a s upport 

member 41 provided on the stationary base 2 and a c asing 

42 supported to the support member 41.  The casing 42 

includes a pair of branch portions 42a and 42b 

horizontally extending toward the first and second chuck 

table mechanisms 3 and 3’, respectively.  An optica l 

system constituting laser beam applying means 5 to be 

hereinafter described is stored in the branch porti ons 

42a and 42b.  A pair of first and second focusing m eans 51 

and 51’ constituting a part of the laser beam apply ing 

means 5 are provided on the branch portions 42a and  42b, 

respectively.  Further, a pair of first and second imaging 

means 6 and 6’ for detecting a target area to be la ser 

processed are also provided on the branch portions 42a 

and 42b, respectively, wherein the first and second  
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imaging means 6 and 6’ are located in the vicinity of the 

first and second focusing means 51 and 51’, respect ively.  

Each of the first and second imaging means 6 and 6’  

includes illuminating means for illuminating a work piece, 

an optical system for capturing an area illuminated  by 

the illuminating means, and an imaging device (char ge-

coupled device (CCD)) for imaging the area captured  by 

the optical system.  An image signal output from ea ch of 

the first and second imaging means 6 and 6’ is 

transmitted to the control means. 

        The laser beam applying means 5 will now be  

described in more detail with reference to FIG. 3.  The 

laser beam applying means 5 includes pulsed laser b eam 

oscillating means 52, a half-wave plate 53 provided  on an 

optical path to be branched, a polarization beam sp litter 

54, first and second beam shutters 55 and 59, first  and 

second attenuators 56 and 60, first and second wave length 

setting means 57 and 61, first and second half-wave  

plates 58 and 62 provided on first and second optic al 

paths branched, and the first and second focusing m eans 

51 and 51’. 

        The pulsed laser beam oscillating means 52 includes 

a laser oscillator and repetition frequency setting  means 

(both not shown), wherein the pulsed laser beam 
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oscillating means 52 oscillates a laser beam LB hav ing a 

wavelength of 1064 nm and a repetition frequency of  50 

kHz, for example.  The laser beam LB is branched in to a 

first laser beam LB1 (first optical path) and a sec ond 

laser beam LB2 (second optical path) by the polariz ation 

beam splitter 54, wherein the first laser beam LB1 is S 

polarized light reflected by the polarization beam 

splitter 54, and the second laser beam LB2 is P pol arized 

light transmitted through the polarization beam spl itter 

54. 

        The half-wave plate 53 is interposed betwee n the 

pulsed laser beam oscillating means 52 and the 

polarization beam splitter 54.  The rotational angl e of 

the half-wave plate 53 is adjusted by rotational an gle 

adjusting means (not shown), thereby allowing rotat ion of 

the polarization plane of the light emerging from t he 

half-wave plate 53.  Accordingly, by rotating the h alf-

wave plate 53, the ratio in intensity between the f irst 

laser beam LB1 as S polarized light and the second laser 

beam LB2 as P polarized light to be output from the  

polarization beam splitter 54 can be continuously c hanged. 

        The first and second beam shutters 55 and 5 9 are 

provided on the optical paths of the first and seco nd 

laser beams LB1 and LB2 output from the polarizatio n beam 
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splitter 54, respectively.  Each of the first and s econd 

beam shutters 55 and 59 is provided with a shutter 

driving apparatus (not shown), wherein the first be am 

shutter 55 can be driven to a position where the fi rst 

laser beam LB1 is interrupted and a position where the 

first laser beam LB1 is not interrupted, and the se cond 

beam shutter 59 can be driven to a position where t he 

second laser beam LB2 is interrupted and a position  where 

the second laser beam LB2 is not interrupted.  Acco rdingly, 

the first and second beam shutters 55 and 59 can be  

operated so as to suitably select a mode where only  the 

first laser beam LB1 is applied to the first workpi ece, a 

mode where only the second laser beam LB2 is applie d to 

the second workpiece, or a mode where both the firs t and 

second laser beams LB1 and LB2 are applied to the f irst 

and second workpieces. 

        The first and second laser beams LB1 and LB 2 passed 

through the first and second beam shutters 55 and 5 9 are 

adjusted in intensity by the first and second atten uators 

56 and 60, respectively.  Each of the first and sec ond 

attenuators 56 and 60 may be provided by a variable  

attenuator for a laser beam known in the art, where in the 

laser intensity can be variably adjusted according to the 

processing conditions required for each workpiece. 
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        The first and second wavelength setting mea ns 57 

and 61 are provided on the optical paths of the fir st and 

second laser beams LB1 and LB2 passed through the f irst 

and second attenuators 56 and 60, respectively.  Fo r 

example, the wavelength (1064 nm) of the laser beam  

oscillated from the laser beam oscillating means 52  can 

be converted into a wavelength of 532 nm by passing  the 

laser beam through a nonlinear crystal or converted  into 

a wavelength of 355 nm by passing the laser beam th rough 

a single crystal.  The first and second wavelength setting 

means 57 and 61 can be operated so as to suitably s elect 

a mode where the transmission wavelength (1064 nm) to 

each workpiece is used to form a modified layer ins ide 

each workpiece or a mode where the absorption wavel ength 

(355 nm) to each workpiece is used to perform ablat ion to 

the upper surface of each workpiece.  Accordingly, by 

providing the first and second wavelength setting m eans 

57 and 61 on the first and second optical paths, th e 

wavelengths of the first and second laser beams LB1  and 

LB2 can be set different from each other. 

        The first and second half-wave plates 58 an d 62 are 

provided on the optical paths of the first and seco nd 

laser beams LB1 and LB2 passed through the first an d 

second wavelength setting means 57 and 61, respecti vely.  
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Each of the first and second half-wave plates 58 an d 62 

is provided with rotational drive means (not shown) .  

Accordingly, the first half-wave plate 58 can be ro tated 

to adjust the direction of the polarization plane o f the 

first laser beam LB1 according to the material of t he 

first workpiece.  Similarly, the second half-wave p late 62 

can be rotated to adjust the direction of the 

polarization plane of the second laser beam LB2 acc ording 

to the material of the second workpiece. 

        The first and second laser beams LB1 and LB 2 passed 

through the first and second half-wave plates 58 an d 62 

enter the first and second focusing means 51 and 51 ’ 

provided at the ends of the first and second optica l 

paths, respectively.  Each of the first and second 

focusing means 51 and 51’ includes a focusing lens.   

Accordingly, the first laser beam LB1 is focused to  the 

first workpiece held on the first chuck table 36 by  the 

focusing lens of the first focusing means 51.  Simi larly, 

the second laser beam LB2 is focused to the second 

workpiece held on the second chuck table 36’ by the  

focusing lens of the second focusing means 51’. 

        The optical system of the laser beam applyi ng means 

5 mentioned above is stored in the branch portions 42a 

and 42b of the casing 42 located at the substantial ly 
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central position on the stationary base 2 so as to be 

interposed between the first and second chuck table  

mechanisms 3 and 3’.  The first and second focusing  means 

51 and 51’ are provided at the ends of the branch 

portions 42a and 42b where the first and second foc using 

means 51 and 51’ can be opposed to the first and se cond 

chuck tables 36 and 36’, respectively.  That is, th e first 

and second focusing means 51 and 51’ are located so  as to 

be opposed to first and second processing areas whe re 

laser processing is performed to the first and seco nd 

workpieces held on the first and second chuck table s 36 

and 36’, respectively. 

        In this preferred embodiment, each of the X  and Y 

moving means mentioned above includes an externally  

threaded rod parallel to a pair of guide rails, an 

internally threaded block including a tapped throug h hole 

provided on the lower surface of a moving base or a  slide 

block and threadedly engaged with the externally th readed 

rod, and a pulse motor as a drive source for rotati onally 

driving the externally threaded rod.  However, this  

configuration is merely illustrative.  For example,  each 

of the X and Y moving means may be provided by a so -

called linear shaft motor including a linear rail 

extending in the X direction or the Y direction in place 
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of the externally threaded rod and a coil movable e lement 

movably engaged with the linear rail in such a mann er 

that the linear rail is inserted through the coil m ovable 

element, wherein the coil movable element is mounte d on a 

moving base or a slide block above which a chuck ta ble is 

provided. 

        Referring back to FIG. 1, there are provide d on the 

stationary base 2 the first and second cassette tab le 

mechanisms 7 and 7’ for mounting first and second 

cassettes 70 and 70’ in which a plurality of first 

workpieces such as semiconductor wafers and a plura lity 

of second workpieces such as semiconductor wafers a re 

each stored, the first and second temporary setting  means 

8 and 8’ for temporarily setting the first and seco nd 

workpieces taken out of the first and second casset tes 70 

and 70’, the first and second handling means 9 and 9’ for 

taking the first and second workpieces out of the f irst 

and second cassettes 70 and 70’ before processing a nd for 

returning the first and second workpieces into the first 

and second cassettes 70 and 70’ after processing, a nd the 

first and second transfer means 10 and 10’ for 

transferring the first and second workpieces from t he 

first and second temporary setting means 8 and 8’ t o the 

first and second chuck tables 36 and 36’ before 
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processing and for transferring the first and secon d 

workpieces from the first and second chuck tables 3 6 and 

36’ to the first and second temporary setting means  8 and 

8’ after processing. 

        These cassette table mechanisms 7 and 7’, t emporary 

setting means 8 and 8’, handling means 9 and 9’, an d 

transfer means 10 and 10’ will now be described in detail.  

As shown in FIGS. 1 and 4, the first cassette table  

mechanism 7 is provided adjacent to a first standby  area 

where the first workpiece is held on the first chuc k 

table 36 of the first chuck table mechanism 3 befor e 

processing or unheld from the first chuck table 36 after 

processing.  Similarly, the second cassette table 

mechanism 7’ is provided adjacent to a second stand by 

area where the second workpiece is held on the seco nd 

chuck table 36’ of the second chuck table mechanism  3’ 

before processing or unheld from the second chuck t able 

36’ after processing.  The first and second cassett e table 

mechanisms 7 and 7’ include first and second casset te 

tables 71 and 71’ for mounting the first and second  

cassettes 70 and 70’, respectively.  Each of the fi rst and 

second cassette tables 71 and 71’ is vertically mov able 

by elevating means (not shown). 

        The first and second temporary setting mean s 8 and 
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8’ will now be described with reference to FIGS. 1 and 5.  

The first and second temporary setting means 8 and 8’ are 

located adjacent to the first and second cassette t able 

mechanisms 7 and 7’ in the X direction, respectivel y.  

More specifically, the first temporary setting mean s 8 is 

located directly above the first standby area where  the 

first workpiece is held or unheld with respect to t he 

first chuck table 36.  Similarly, the second tempor ary 

setting means 8’ is located directly above the seco nd 

standby area where the second workpiece is held or unheld 

with respect to the second chuck table 36’.  As sho wn in 

FIG. 5, the first temporary setting means 8 include s a 

pair of parallel, sectionally L-shaped support rail s 81a 

and 81b extending in the X direction and support ra il 

moving means 82 for supporting end portions of the 

support rails 81a and 81b so as to allow the moveme nt of 

the support rails 81a and 81b in the Y direction, t hereby 

changing the spacing between the support rails 81a and 

81b.  Similarly, the second temporary setting means  8’ 

includes a pair of parallel, sectionally L-shaped s upport 

rails 81a’ and 81b’ extending in the X direction an d 

support rail moving means 82’ for supporting end po rtions 

of the support rails 81a’ and 81b’ so as to allow t he 

movement of the support rails 81a’ and 81b’ in the Y 
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direction, thereby changing the spacing between the  

support rails 81a’ and 81b’.  The spacing between t he 

support rails 81a and 81b is set so that when the s upport 

rails 81a and 81b are moved toward each other, this  

spacing becomes smaller than the outer diameter of the 

annular frame F supporting the semiconductor wafer W as 

the first workpiece through the protective tape T ( more 

specifically, this spacing is the spacing between 

horizontal portions of the support rails 81a and 81 b), 

whereas when the support rails 81a and 81b are move d away 

from each other, this spacing becomes larger than t he 

outer diameter of the annular frame F.  Similarly, the 

spacing between the support rails 81a’ and 81b’ is set so 

that when the support rails 81a’ and 81b’ are moved  

toward each other, this spacing becomes smaller tha n the 

outer diameter of the annular frame F supporting th e 

semiconductor wafer W as the second workpiece throu gh the 

protective tape T (more specifically, this spacing is the 

spacing between horizontal portions of the support rails 

81a’ and 81b’), whereas when the support rails 81a’  and 

81b’ are moved away from each other, this spacing b ecomes 

larger than the outer diameter of the annular frame  F. 

        The first and second handling means 9 and 9 ’ will 

now be described with reference to FIGS. 1 and 6.  The 
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first handling means 9 includes a handling arm 91, a 

catch member 92 provided at an end portion of the 

handling arm 91 on the side opposed to the first ca ssette 

table mechanism 7 for catching the annular frame F 

supporting the semiconductor wafer W as the first 

workpiece stored in the first cassette 70, and arm moving 

means 93 for supporting the handling arm 91 so as t o 

allow the movement of the handling arm 91 in the X 

direction.  Similarly, the second handling means 9’  

includes a handling arm 91’, a catch member 92’ pro vided 

at an end portion of the handling arm 91’ on the si de 

opposed to the second cassette table mechanism 7’ f or 

catching the annular frame F supporting the semicon ductor 

wafer W as the second workpiece stored in the secon d 

cassette 70’, and arm moving means 93’ for supporti ng the 

handling arm 91’ so as to allow the movement of the  

handling arm 91’ in the X direction.  Each of the c atch 

members 92 and 92’ is driven by air pressure suppli ed 

from an air cylinder (not shown), thereby catching the 

annular frame F. 

        The first and second transfer means 10 and 10’ will 

now be described with reference to FIGS. 1 and 7.  The 

first transfer means 10 includes a plurality of suc tion 

pads 11 for holding the annular frame F supporting the 
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semiconductor wafer W as the first workpiece under 

suction, a transfer arm 12 having a front end where  the 

suction pads 11 are located, an operating rod 13 fo r 

vertically moving the transfer arm 12, and elevatin g 

means 14 for vertically moving the operating rod 13 .  

Similarly, the second transfer means 10’ includes a  

plurality of suction pads 11’ for holding the annul ar 

frame F supporting the semiconductor wafer W as the  

second workpiece under suction, a transfer arm 12’ having 

a front end where the suction pads 11’ are located,  an 

operating rod 13’ for vertically moving the transfe r arm 

12’, and elevating means 14’ for vertically moving the 

operating rod 13’.  For example, each of the elevat ing 

means 14 and 14’ is provided by an air piston.  In this 

preferred embodiment, four suction pads 11 are supp orted 

to the transfer arm 12, and four suction pads 11’ a re 

supported to the transfer arm 12’.  Each of the suc tion 

pads 11 and 11’ is biased downward by a coil spring  or 

the like and connected through a flexible pipe to a  

vacuum distributor (not shown), which is connected to 

suction means (not shown). 

        All of the laser beam applying means 5, the  

cassette table mechanisms 7 and 7’, the temporary s etting 

means 8 and 8’, the handling means 9 and 9’, and th e 
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transfer means 10 and 10’ mentioned above are provi ded on 

the stationary base 2 as shown in FIG. 1.  The oper ation 

of the first laser mechanism 1a including the first  chuck 

table mechanism 3, a part of the laser beam applyin g 

means 5, the first cassette table mechanism 7, the first 

temporary setting means 8, the first handling means  9, 

and the first transfer means 10 will now be describ ed 

with reference to FIG. 1 and FIGS. 8 to 11.  The op eration 

of the second laser mechanism 1b including the seco nd 

chuck table mechanism 3’, a part of the laser beam 

applying means 5, the second cassette table mechani sm 7’, 

the second temporary setting means 8’, the second 

handling means 9’, and the second transfer means 10 ’ is 

substantially the same as that of the first laser 

mechanism 1a, and the detailed description thereof will 

be omitted herein. 

        As shown in FIGS. 1 and 8, the first casset te table 

mechanism 7 is located adjacent to the first chuck table 

mechanism 3 in the X direction.  The first temporar y 

setting means 8 is located directly above the first  

standby area where the first workpiece is held or u nheld 

with respect to the first chuck table 36.  The firs t 

handling means 9 is located on one side of the firs t 

standby area, i.e., on one side of the first tempor ary 
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setting means 8 in the Y direction.  The first tran sfer 

means 10 is located on the other side of the first 

standby area in the Y direction, i.e., on the side 

opposite to the first handling means 9 with respect  to 

the first chuck table mechanism 3. 

        There will now be described a wafer setting  step of 

taking the semiconductor wafer W as the first workp iece 

out of the first cassette 70 and then setting the 

semiconductor wafer W on the first chuck table 36.  As 

shown in FIG. 8, the support rail moving means 82 o f the 

first temporary setting means 8 is operated to move  the 

support rails 81a and 81b toward each other, thereb y 

reducing the spacing between the support rails 81a and 

81b according to the outer diameter of the annular frame 

F supporting the semiconductor wafer W.  Thereafter , the 

first cassette table 71 is vertically moved to adju st the 

height of the semiconductor wafer W stored in the f irst 

cassette 70 to the height of the catch member 92 of  the 

first handling means 9 because the height of the ca tch 

member 92 is fixed. 

        After adjusting the height of the semicondu ctor 

wafer W stored in the first cassette 70 to the heig ht of 

the catch member 92, the handling arm 91 is moved t oward 

the first cassette 70 until the catch member 92 com es 
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into engagement with the annular frame F supporting  the 

semiconductor wafer W stored in the first cassette 70.  In 

this condition, the catch member 92 is driven by th e air 

pressure supplied by the air cylinder (not shown), 

thereby catching the annular frame F.  Thereafter, the arm 

moving means 93 is operated to move the handling ar m 91 

away from the first cassette table mechanism 7, the reby 

taking the semiconductor wafer W out of the first 

cassette 70 and carrying it to the support rails 81 a and 

81b of the first temporary setting means 8 as shown  in 

FIG. 9.  Thereafter, the operation of the catch mem ber 92 

catching the annular frame F is canceled to tempora rily 

set the semiconductor wafer W on the support rails 81a 

and 81b. 

        After temporarily setting the semiconductor  wafer W 

on the support rails 81a and 81b of the first tempo rary 

setting means 8, the elevating means 14 of the firs t 

transfer means 10 is operated to lower the operatin g rod 

13.  As described above, the transfer arm 12 having  the 

suction pads 11 at the front end is connected to th e 

upper end of the operating arm 13.  Accordingly, wh en the 

operating rod 13 is lowered, the suction pads 11 pr ovided 

at the front end of the transfer arm 12 come into 

abutment against the annular frame F supporting the  
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semiconductor wafer W temporarily set on the first 

temporary setting means 8.  As described above, eac h 

suction pad 11 is biased downward by a coil spring (not 

shown), so that when each suction pad 11 comes into  

abutment against the annular frame F, each suction pad 11 

is moved slightly upward relative to the transfer a rm 12.  

When the suction pads 11 come into abutment against  the 

annular frame F, the lowering motion of the operati ng rod 

13 is stopped and a vacuum is supplied through the vacuum 

distributor (not shown) to the suction pads 11, the reby 

holding the semiconductor wafer W through the annul ar 

frame F to the suction pads 11 under suction. 

        After holding the semiconductor wafer W thr ough the 

annular frame F to the suction pads 11, the support  rail 

moving means 82 of the first temporary setting mean s 8 is 

operated to increase the spacing between the suppor t 

rails 81a and 81b to a size greater than the outer 

diameter of the annular frame F as shown in FIG. 11 .  

Thereafter, the operating rod 13 is further lowered  to 

place the semiconductor wafer W on the upper surfac e of 

the first chuck table 36 set in the first standby a rea.  

Further, the supply of the vacuum to the suction pa ds 11 

is stopped and the operating rod 13 is next raised to the 

retracted position shown in FIG. 9.  Thereafter, th e 
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suction means (not shown) is operated to hold the 

semiconductor wafer W through the protective tape T  on 

the upper surface of the first chuck table 36 under  

suction.  Thereafter, the clamps 362 are operated t o fix 

the annular frame F to the first chuck table 36.  

Thereafter, the X moving means 37 of the first chuc k 

table mechanism 3 is operated to move the first chu ck 

table 36 to the first processing area directly belo w the 

first focusing means 51 of the laser beam applying unit 4. 

        Thus, the wafer setting step by the first l aser 

mechanism 1a has been described.  As described abov e, the 

second laser mechanism 1b has substantially the sam e 

configuration as that of the first laser mechanism 1a, 

and the operation of the second laser mechanism 1b is 

similar to that of the first laser mechanism 1a.  T hat is, 

the second laser mechanism 1b includes the second c huck 

table mechanism 3’, a part of the laser beam applyi ng 

means 5, the second cassette table mechanism 7’, th e 

second temporary setting means 8’, the second handl ing 

means 9’, and the second transfer means 10’.  Accor dingly, 

the description of a wafer setting step by the seco nd 

laser mechanism 1b will be omitted herein.  All of the 

cassette table mechanisms 7 and 7’, the temporary s etting 

means 8 and 8’, the handling means 9 and 9’, and th e 
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transfer means 10 and 10’ are controlled by control  

signals output from an output interface (not shown)  

included in the control means. 

        There will now be described a laser process ing step 

by the first laser mechanism 1a. 

        When the first chuck table 36 holding the 

semiconductor wafer W is set in the first processin g area, 

the first imaging means 6 and the control means per form 

an alignment step of detecting a target area of the  

semiconductor wafer W to be laser-processed.  That is, the 

first imaging means 6 and the control means perform  image 

processing such as pattern matching for making the 

alignment between the target lines extending in a f irst 

direction on the semiconductor wafer W and the firs t 

focusing means 51 of the laser beam applying means 5 for 

applying a laser beam along the target lines, thus 

performing the alignment step of detecting the targ et 

lines extending in the first direction.  Similarly,  this 

alignment step is performed for the other target li nes 

extending in a second direction perpendicular to th e 

first direction on the semiconductor wafer W, there by 

detecting the target lines extending in the second 

direction. 

        After performing the alignment step to dete ct all 
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of the target lines formed on the semiconductor waf er W 

held on the first chuck table 36, the first chuck t able 

36 is moved to position one end of a predetermined one of 

the target lines directly below the first focusing means 

51.  Thereafter, the focused spot of a pulsed laser  beam 

to be focused by the focusing lens of the first foc using 

means 51 is set at a predetermined height inside th e 

semiconductor wafer W, wherein the pulsed laser bea m has 

a transmission wavelength to the semiconductor wafe r W.  

Thereafter, the pulsed laser beam is applied from t he 

first focusing means 51 to the semiconductor wafer W, and 

at the same time the first chuck table 36 is moved at a 

predetermined speed in the X direction shown in FIG . 1.  

When the other end of the predetermined target line  has 

reached the position directly below the first focus ing 

means 51, the application of the pulsed laser beam is 

stopped and the movement of the first chuck table 3 6 is 

also stopped.  As a result, a modified layer is for med 

inside the semiconductor wafer W along the predeter mined 

target line.  After performing such laser processin g along 

the predetermined target line, the Y moving means 3 8 is 

operated to move the first chuck table 36 in the Y 

direction, and the laser processing is repeated alo ng all 

of the other target lines extending in the first 



38 

direction.  Thereafter, the laser processing is sim ilarly 

performed along all of the target lines extending i n the 

second direction.  A laser processing step by the s econd 

laser mechanism 1b is substantially the same as tha t by 

the first laser mechanism 1a mentioned above, so th e 

detailed description thereof will be omitted herein . 

        After finishing the laser processing step, the 

semiconductor wafer W held on the chuck table 36 is  

returned to the original position in the first cass ette 

70 in the following procedure reverse to that of th e 

wafer setting step described with reference to FIGS . 8 to 

11.  That is, after processing the semiconductor wa fer W 

in the first processing area, the first chuck table  36 

holding the semiconductor wafer W is moved from the  first 

processing area to the first standby area shown in FIG. 

11 by operating the X moving means 37.  Thereafter,  the 

operating rod 13 of the first transfer means 10 is 

lowered until the suction pads 11 come into abutmen t 

against the annular frame F supporting the semicond uctor 

wafer W held on the chuck table 36.  Thereafter, a vacuum 

is applied to the suction pads 11 to hold the 

semiconductor wafer W under suction.  Thereafter, t he 

suction holding of the semiconductor wafer W is can celed 

and the fixed condition of the annular frame F by t he 
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clamps 362 is also canceled.  Thereafter, the opera ting 

rod 13 is raised to a vertical position higher than  the 

support rails 81a and 81b of the first temporary se tting 

means 8. 

        Thereafter, the support rail moving means 8 2 of the 

first temporary setting means 8 is operated to redu ce the 

spacing between the support rails 81a and 81b accor ding 

to the outer diameter of the annular frame F.  Ther eafter, 

the operating rod 13 of the first transfer means 10  is 

lowered to place the semiconductor wafer W held by the 

suction pads 11 onto the support rails 81a and 81b as 

shown in FIG. 10.  Thereafter, the vacuum applied t o the 

suction pads 11 is canceled to thereby temporarily set 

the semiconductor wafer W on the support rails 81a and 

81b.  Thereafter, the operating rod 13 is raised to  the 

highest vertical position, i.e., the retracted posi tion 

shown in FIG. 9. 

        Finally, the handling arm 91 of the first h andling 

means 9 is moved from the position shown in FIG. 9 to the 

position shown in FIG. 8.  At this time, the annula r frame 

F supporting the semiconductor wafer W is pushed by  the 

handling arm 91, so that the operation of the catch  

member 92 is not required.  Thus, the semiconductor  wafer 

W is pushed by the handling arm 91 and thereby retu rned 
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to the original position in the first cassette 70 a s 

shown in FIG. 8. 

        As shown in FIG. 12, the laser processing a pparatus 

1 including the laser mechanisms 1a and 1b shown in  FIG. 

1 has a housing 200 for covering the laser mechanis ms 1a 

and 1b.  The housing 200 has a side wall opposed to  the 

cassette table mechanisms 7 and 7’ in the X directi on 

(see FIG. 1).  This side wall of the housing 200 is  

provided with a first door 201 opposed to the first  

cassette table mechanism 7 and a second door 204 op posed 

to the second cassette table mechanism 7’.  The fir st and 

second doors 201 and 204 are arranged in parallel i n the 

Y direction.  The first and second doors 201 and 20 4 are 

configured like a so-called double door such that t he 

first door 201 is adapted to open to the left and t he 

second door 204 is adapted to open to the right as viewed 

in FIG. 12.  When the first door 201 is opened, an 

operator can make access to the first standby area 

defined by the first cassette table mechanism 7 of the 

first laser mechanism 1a and the position where the  first 

workpiece is held or unheld with respect to the fir st 

chuck table 36.  Similarly, when the second door 20 4 is 

opened, the operator can make access to the second 

standby area defined by the second cassette table 
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mechanism 7’ of the second laser mechanism 1b and t he 

position where the second workpiece is held or unhe ld 

with respect to the second chuck table 36’.  That i s, the 

first and second doors 201 and 204 are used in 

loading/unloading the first and second cassettes 70  and 

70’ to/from the first and second cassette tables 71  and 

71’, respectively. 

        The first door 201 is provided with a first  

operation panel 202 for operating the first laser 

mechanism 1a.  Similarly, the second door 204 is pr ovided 

with a second operation panel 205 for operating the  

second laser mechanism 1b.  These operation panels 202 and 

205 are adapted to be operated by the operator to c onduct 

various kinds of setting to the control means.  Tha t is, 

the first laser mechanism 1a and the second laser 

mechanism 1b can be operated independently.  Accord ingly, 

there is no possibility that when the first door 20 1 is 

in an open condition in loading the first cassette 70 to 

the first cassette table 71, the operator may erron eously 

operate the first operation panel 202 to start the first 

laser mechanism 1a.  Similarly, there is no possibi lity 

that when the second door 204 is in an open conditi on in 

loading the second cassette 70’ to the second casse tte 

table 71’, the operator may erroneously operate the  
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second operation panel 205 to start the second lase r 

mechanism 1b. 

        The first operation panel 202 is pivotably mounted 

on the first door 201 so as to be opened to the lef t as 

viewed in FIG. 12.  Similarly, the second operation  panel 

205 is pivotably mounted on the second door 204 so as to 

be opened to the right as viewed in FIG. 12.  In th e laser 

processing apparatus 1 according to this preferred 

embodiment, it is assumed that the operator operate s the 

operation panels 202 and 205 as confirming the oper ations 

of the laser mechanisms 1a and 1b.  Accordingly, th e left 

side wall of the housing 200 is provided with a fir st 

inspection window 203 for allowing the operator to see 

the first laser mechanism 1a as shown in FIG. 12.  

Similarly, the right side wall of the housing 200 i s 

provided with a second inspection window 206 for al lowing 

the operator to see the second laser mechanism 1b.  

Accordingly, the operator can operate the first ope ration 

panel 202 in its open condition as seeing the first  laser 

mechanism 1a through the first inspection window 20 3.  

Similarly, the operator can operate the second oper ation 

panel 205 in its open condition as seeing the secon d 

laser mechanism 1b through the second inspection wi ndow 

206.  By providing these inspection windows 203 and  206 
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and the operation panels 202 and 205, there is no 

possibility that the operation panels 202 and 205 m ay be 

confusingly operated in operating the first and sec ond 

laser mechanisms 1a and 1b. 

        The present invention is not limited to the  details 

of the above described preferred embodiment.  The s cope of 

the invention is defined by the appended claims and  all 

changes and modifications as fall within the equiva lence 

of the scope of the claims are therefore to be embr aced 

by the invention. 
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What is claimed is: 

 

1.  A laser processing apparatus comprising:  

a first laser mechanism including a first chuck table for 

holding a first workpiece, first X moving means for moving 

said first chuck table in an X direction, first Y moving means 

for moving said first chuck table in a Y direction 

perpendicular to said X direction, and first focusing means 

for focusing a first laser beam to said first workpiece held 

on said first chuck table;  

a second laser mechanism including a second chuck table 

for holding a second workpiece, second X moving means for 

moving said second chuck table in said X direction, second Y 

moving means for moving said second chuck table in said Y 

direction, and second focusing means for focusing a second 

laser beam to said second workpiece held on said second chuck 

table;  

a pulsed laser oscillator;  

a beam splitter for branching an original laser beam 

oscillated by said laser oscillator into said first laser beam 

and said second laser beam and leading said first and second 

laser beams to said first and second focusing means, 

respectively, wherein said beam splitter comprises a 

polarization beam splitter, and thus said first laser beam 

comprises S polarized light and said second laser beam 

comprises P polarized light;  

a half-wave plate interposed between said pulsed laser 

oscillator and said polarization beam splitter, wherein said 

half-wave plate is configured and arranged for adjusting a 

ratio of intensity between the S polarized light and the P 

polarized light;  
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a first operation panel for setting first processing 

conditions for said first laser mechanism; and  

a second operation panel for setting second processing 

conditions for said second laser mechanism,  

wherein said first laser mechanism and said second laser 

mechanism are configured and arranged to be operated 

independently. 

 

2.  The laser processing apparatus according to claim 1, 

further comprising:  

a housing for covering said first laser mechanism and 

said second laser mechanism;  

said housing being provided with a first door at a 

position where said first workpiece is loaded to said first 

laser mechanism and a second door at a position where said 

second workpiece is loaded to said second laser mechanism; 

said first and second operation panels being mounted on 

said first and second doors, respectively;  

said first door and said second door being arranged in 

parallel in said Y direction on a plane perpendicular to said 

X direction. 

 

3.  The laser processing apparatus according to claim 2, 

wherein:  

said first chuck table is moved by said first X moving 

means between a first standby area where said first workpiece 

is held or unheld with respect to said first chuck table and a 

first processing area where said first laser beam is applied 

from said first focusing means to said first workpiece held on 

said first chuck table;  
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said first standby area including a first cassette table 

for mounting a first cassette storing said first workpiece, 

first temporary setting means for temporarily setting said 

first workpiece, first handling means for taking said first 

workpiece out of said first cassette mounted on said first 

cassette table and then carrying said first workpiece to said 

first temporary setting means, and first transfer means for 

transferring said first workpiece from said first temporary 

setting means to said first chuck table;  

said first door being opened in loading/unloading said 

first cassette to/from said first cassette table; and said 

second chuck table is moved by said second X moving means 

between a second standby area where said second workpiece is 

held or unheld with respect to said second chuck table and a 

second processing area where said second laser beam is applied 

from said second focusing means to said second workpiece held 

on said second chuck table;  

said second standby area including a second cassette 

table for mounting a second cassette storing said second 

workpiece, second temporary setting means for temporarily 

setting said second workpiece, second handling means for 

taking said second workpiece out of said second cassette 

mounted on said second cassette table and then carrying said 

second workpiece to said second temporary setting means, and 

second transfer means for transferring said second workpiece 

from said second temporary setting means to said second chuck 

table;  

said second door being opened in loading/unloading said 

second cassette to/from said second cassette table. 

 

4. The laser processing apparatus of claim 1, further 

comprising:  
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a first beam shutter provided in the optical path of the 

first laser beam; and  

a second beam shutter provided in the optical path of the 

second laser beam. 

 

5.  The laser processing apparatus according to claim 4, 

wherein said first and second beam shutters are configured and 

arranged such that said first and second laser mechanisms can 

be operated in any one of the three following modes:  

a first mode in which only said first laser beam is 

applied to the first workpiece, and said second laser beam is 

not applied to the second workpiece;  

a second mode in which only said second laser beam is 

applied to the second workpiece, and said first laser beam is 

not applied to the first workpiece; and  

a third mode in which said first laser beam is applied to 

the first workpiece and said second laser beam is applied to 

the second workpiece. 

 

6.  The laser processing apparatus according to claim 1, 

wherein said first and second laser mechanisms are configured 

and arranged to be operated in any one of the three following 

modes:  

a first mode in which only said first laser beam is 

applied to the first workpiece, and said second laser beam is 

not applied to the second workpiece; 

a second mode in which only said second laser beam is 

applied to the second workpiece, and said first laser beam is 

not applied to the first workpiece; and  



48 
 

a third mode in which said first laser beam is applied to 

the first workpiece and said second laser beam is applied to 

the second workpiece. 

 

7. The laser processing apparatus according to claim 1, 

wherein said pulsed laser oscillator oscillates a laser beam 

having a wavelength of 1064 nm. 

 

8. The laser processing apparatus according to claim 1, 

further comprising:  

a first attenuator provided on said first laser beam 

between said polarization beam splitter and said first 

focusing means; and  

a second attenuator provided on said second laser beam 

between said polarization beam splitter and said second 

focusing means. 

 

9.  The laser processing apparatus according to claim 1, 

further comprising:  

a first wavelength setting means provided on said first 

laser beam between said polarization beam splitter and said 

first focusing means; and  

a second wavelength setting means provided on said second 

laser beam between said polarization beam splitter and said 

second focusing means. 
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