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LASER PROCESS DEVICE BACKGROUND 5 [0001] The present
disclosure relates to a laser process device, and more particularly, to a
laser process device used in laser lift off (LLO) processing in which a thin
film is separated from a substrate. [0002] Due to recent improvements in
reliability and output of excimer laser beams, their range of application
has been expanded even into the field of 10 semiconductor material
processing. In particular,l—‘lﬁlgé SR ESSBEALE oh as light emitting
diodes (LEDSs), thin film separation processing from wafers using laser
beams is widely employed, and is referred to as laser lift off (LLO)
processing. FIG. 1 is a conceptual view of a related art laser process
device for performing LLO processing. 15 [0003] Referring to FIG. 1, a

laser process device includes Ak&ﬁe (f:ll{lJ(N e (KrF) excimer laser 1

with a 248 nm wavelength, a%ﬁyﬁem 2 formed with a plurality
[BblFNses: Begw, gr&%ﬁ?rﬂ%'c‘f&"‘{»@ ?Sa‘%é‘{ﬁ{% of '%%8! it QL PIRACESSINGY 11 ore
using the laser process device 9 above. First, when MERIE excimeriaser

ph@0iiSR 1258 064, 108 JaRet DA RATES @%ﬁ@?@gﬁﬂ%{g&% e Rich

to assunie a 20 suitable form and intensity, an ated onto a

AiRaeasing Qhisctd hah ingludesa sapphire window P 1 and a gallium

nitride (GaN)-based epilayer P2. Here, if the energy of the laser beam is

trorer than thglp@tadra%m&a%paiﬁ%l{egﬁr@ﬂm@ya&&o%@{% of 15 9168!8%ser

than the band gap of GaN (approximately 3.3 eV), so that the laser beam
Heahl alpsarbed y e sanrbienwindow Bl angdadstansieiited:asuseloRy) of
25 absorbed by the GaN-based epilayer P2. The thus-absorbed laser
sbeacorRIeray heRisal Jorocessing. In particular, in the forming of devices such as

light emitting diodes (LEDs), thin film separation processing from wafers using laser
beams is widely employed, and is refeired to as laser lift off (LLO) processing. FIG.
1 is a conceptual view of a related art laser process device for performing LLO
processing.

10003] Referring fo FIG. 1, a laser process device includes a krypton fluoride
(KtF) excimer laser 1 with a 248 nm wavelength, and an optical system 2 formed
with a plurality of lenses. Below, a description will be given of laser lift off
processing using the laser process device 9 above. First, when the KrF excimer laser
I emits a Jaser beam, the laser beam passes through the optical system 2 to assume a
suitable form and intensity, and is then radiated onto a processing object P that
includes a sapphire window P1 and a gallium nitride (GaN)-based epilayer P2. Here,
if the energy of the laser beam is lower than the band gap of sapphire (approximately
10.0 eV), it is greater than the band gap of GaN (approximately 3.3 V), so that the
laser beam is not absorbed by the sapphire window P1 and is transmitted as-is to be

absorbed by the GaN-based epilayer P2. The thus-absorbed laser beam energy heats
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and partitions the contacting surfaces of the sapphire window and the
epilayer P2 to separate the sapphire window P1 and the epilayer P2.

[0004] By-products 0 in the form of fumes and particles are generated

from separation of adjoined surfaces during the above-described laser lift
off processing, 5 and these by-products 0, as illustrated in FIG. 1, adhere

to the surface of a lens or the top surface of the sapphire window. When

9 BROUIES Hie FALK SHEsCEERE Rh s SyhiEa J8 oW anceihit el 13ward
the epilayer P2 is absorbed en route by the by- products 0, so that the
S&%‘ﬁ% TR e 185[%Wtfela?ﬁ$ﬁl?ﬁ ?Qgﬁﬁ‘nersg e surface of the epilayer is

-uniform. Thus, cracks or qther defects are generated from stress at
lﬁﬁ%rtions 0 Wéoe%‘.%%/é QRS SN 5&% B, BAEHEGS TS SBRgiEd from
and separation between the sapphire window, and.epilayer does_not occur
B R e S e LA e occssing,
reduced.quality and yield.for . manuf red ducts,.[0005] Further
e R B OB e

' Its in th bl fred X
b T L

Sisglopure Bég}ﬁdaﬁiﬂéa%%ws%éseg§x§?e% \NE('}s;%ﬁ%gapég%%ﬂétwggﬁg%eby.

for preventing reductions in product quality an , Or contaminati

HRERIBY ePMPeREHIS Q&é?g%‘ SRRIBHON. QLY RIRAURES AUBNG RECGEPRING L the

of a processing object. [0007] According to an exemplary embodiment, a

BRI PIRGESS HRYICH:. inﬂﬂﬂ?&&ﬂ@%@f&ﬁmé@wg@g&%ﬁg Y60 Wress at
emit a laser beam; an optical 25 system configured to form a shape and
enesgy prafile gfinlesenReamvBRiied &R energy is absorbed, and separation
between the sapphire window and epilayer does not occur at portions that absorb
small energy levels, resulting in problems of reduced quality and vield for
manufactured products.

[0005] Fuyrther, contamination or damage to other components within the

laser process device due to the by-products O results in the problem of reduced

durability of the laser process device.

SUMMARY
[0006] The present disclosure provides a laser process device with an
improved structure for preventing reductions in product quality and yield, or
contamination of nearby components due to generation of by-products during
processing of a processing object.
[0007] According to an exemplary embodiment, a laser process device
includes: a laser beam light source configured to emit a laser beam; an optical

system configured to form a shape and energy profile of a laser beam emitted from
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2 the laser beam light source; a stage on which a processing object is
positioned, the processing object processed through radiating the laser
beam formed by the optical system thereon; and a suction unit disposed
in a travel path of the laser beam formed by the optical system to transmit
the laser beam therethrough, and configured to 5 suction by-products

enerated du ing, processin of the ssin ect ]. The suctio
t%%lﬁt]a?nag inc {d% %%ﬁginaggltngfuam%g% roﬁ) Cﬁ ?H d1 tHevat Orrcl)%({g;ﬁhe

p cé@%ﬂ% 35%5%3@@(? %h(%%i’g Qhef?(baslérs Q% ole{d eﬂngdoéfo'gl& ogtlcal

eret y-pro roug éam spliter

%%t@?& ﬂﬁ‘é?%!&”%ﬁ glangshe,tr %%Jﬁi%g'%vge@}dgﬁ]e %’At opfigy rﬁ%’&%ég&“%med

he by-products to 10 the exhaust h aser process device

b@n%f%heaﬂmgﬁ adMenitad P%y@gsg%fégmeﬂe&%tmeegb or g '@aﬁﬁgured to

beam using a portion of the laser beam reflected by the beam splitter.

IRABATLT IS UL B AR ARG AR RABHSIAHB ENAING A.lBrpugh-hole

defined therethrough for the laser beam to pass through, an exhaust hole

[860BIMMuUnigaiing vtk thaithioug rbiale:forathe, RYnRroslueisde #aWough-hole

through, and a nozzle portion communicating with the through-hole and

depnbigurertin clisshrigs . NeRylaiiie anauppieshiram an uisidedowaidined

the exhaust hole; and a fan configured to suction the by-products to the
tieateaistfiol 6 ORd Gy The deusing flaay fudhghinclbeen peae spRpeEd to the

coupled to close the 20 through-hole, and a discharge portion
hoasimaunickiinghwithrthelifroleg hrldal&:ansbndanfigiredtotitischatge@oducts to
nonvolatile gas toward the beam splitter. [0011] The laser processing may
tharthbminciude, afilterididpdsed iprectiowdgpath ofaghéihiieprodicis betnigesrring
the exhaust hole and the fan to filter the by-products.
unit configured to monitor the laser beam using a portion of the laser beam reflected
by the beam splitter.
[C009] The suction unit may include: a housing including a through-hole
defined therethrough for the laser beam to pass through, an exhaust hole
communicating with the through-hole for the by-products to flow through, and a
nozzle portion communicating with the through-hole and configured to discharge
nonvolatile gas supplied from an outside toward the exhaust hole; and a fan
configured to suction the by-products to the exhaust hole.
[0010] The housing may further include a beam splitter coupled to close the
through-hole, and a discharge portion communicating with the through-hole and
configured to discharge a nonvolatile gas toward the beam splitter,
100111} The laser processing may further include a filter disposed in a flow
path of the by-products between the exhaust hole and the fan to filter the by-products.

[0012] The laser process device may further include: an aligner configured

to align the processing object and the laser beam; and a focusing unit configured to
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[0012] The laser process device may further include: an aligner configured
25 to align the processing object and the laser beam; and a focusing unit
configured to 3 align a focal point of the laser beam on the processing
object. BRIEF DESCRIPTION OF THE DRAWINGS [0013] Exemplary
embodiments can be understood in more detail from the 5 following
escrl tio ion with the accom ing drawings, in
Which: Tﬁéwlpéﬂlln—%&% %?@é ogr?égbﬂ?a |8ch§‘1§51?£ aﬁg?ftart laser process
device; [0015] FIG. 2 is a conceptual view of a laser process device
according to an exemplary embodlment 10 [0016] FIG. 3 is a perspective

view of the suctign, g 4 ﬁg Wgsl view of FIG.
' he laser

3 taken along i Tt A G5
fPesss devi G.6isa

Eglagram |IIus§%tlng %@gée@r%mnf\épéﬁn{a}ﬁ% o‘fLll %égqlé%r%lgﬁ% gﬁ? 15( ffam the

dﬁf&%&hgl@eszr%@oﬁlqsm'%%%&Lﬂé{{@ﬁ'rwimetﬁ@ei@éaagﬁeﬁglﬁgﬁig :

focusing unit. DETAILED DESCRIPTION OF EMBODIM 01002

Jigkginafter, specific embodiments will be described in detail with

reference to the accompanying drawings. [0022] FIG. 2 is a conceptual

[ueapf a lasen@racesscaavistaccRdingte-pReEXRTRIAY SRasimant,
FIG. 3 is a perspective view of the suction unit in FIG. 2,

[0015] FIG. 2 is a conceptual view of a laser process device according to an

exemplary embodiment;

{0016] FIG. 3 is a perspective view of the suction unit in FIG. 2;

[0017] FIG. 4 is a sectional view of FIG. 3 taken along line IV-IV;

[0018] FIG. 5 is a sectional view of the laser process device cut along line V-
Vin FIG. 4;

[0019] FIG. 6 1s a block diagram illustrating the operating principle of an

alignment unit; and
[0020] FIG. 7 is a block diagram illustrating the operating principle of a

focusing unit.

DETAILED DESCRIPTION OF EMBODIMENTS

[0021] Hereinafter, specific embodiments will be described in detail with
reference to the accompanying drawings.

[0022] FIG. 2 is a conceptual view of a laser process device according to an
exemplary embodiment, FIG. 3 is a perspective view of the suction unit in FIG, 2,
FIG. 4 is a sectional view of FIG. 3 taken along line IV-IV, and FIG. 5 is a sectional

view of the laser process device cut along line V-V in FIG. 4.
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FIG. 4 is a sectional view of FIG. 3 taken along line V-1V, and FIG. 5 is a
sectional 25 view of the laser process device cut along line V-V in FIG. 4.
4 [0023] Referring to FIGS. 2 through 5, a laser process device 100
includes a laser beam light source 10, an attenuator 20, an optical system
30, a stage 40, a suction unit 50, a monitoring unit 60, and an image

apture device 70.[0024] As a component for the process of generating a
[Rslheam, heftadRe '8 BLGrh Rght Sitice 4 BARYTaRTBIoYRH G Ekinrhutes 2
laser, an argon fluoride (ArF) excimer laser, or various other_types
8o a?ﬁb%&gﬁéqggﬁ afft Wﬁ%‘?&%tﬁo%oﬁ% . [98%58) PHe? stage 40, a

ttenuator 20 is di d in the travel path of the laser b d control
R of TR AP BRI e WARK TSI BEGTCES 1o atenuator

(g2 il notle, descbed (D936 The optical system. 30 fs disposed, . cer
alongd the travel paﬂﬂ gf’fhetlaser ST Binitted Trorm the laser beam |geh

SQUIGe and forms the shape and the_ energy: profile of the laser beam. .
T B e o T R o)

e%é{%ﬁ‘élslg&it?h‘?s&%?&% EQ%&Q&&E%&% 9% ll%%?;b%grg%%?elgn 2240 be

t
t
omogenizer 32 that uniformly distributes‘energy o ormed lase
JReam, and a projection lens 33 that adjusts the focal point of the laser
beam. Also, a mirror 34 that changes the travel direction of a laser beam

fby2sjlecting g lasen, R6ATH A MARkeAP Al nasks g sacienaledaes thd

a laser beam that passes through the beam homogenizer 32, and a field

denfROmRaYRRREONAed BsdeariRd. IRINGE QNS ARNaal SHeleMe3Btenuator

described above Is a publically known configuration that is disclosed in
IS araandrstemdsNeset0-0724540, etc., a description thereof in further

10026] The optical system 30 is disposed along the travel path of the laser
beam emitted from the laser beam light source 10, and forms the shape and the
energy profile of the laser beam. The optical system 30 according to some
embodiments inciudes a beam expansion telescope 31 that forms the shape of a laser
beam, a beam homogenizer 32 that uniformly distributes energy of the formed laser
beam, and a projection lens 33 that adjusts the focal point of the laser beam. Also, a
mirror 34 that changes the travel direction of a laser beam by reflecting the laser
beam, a mask 35 that masks the sectional edges of a laser beam that passes through
the beam homogenizer 32, and a field lens 36 may be provided as required. Since
the optical system 30 described above is a publically known configuration that is
disclosed in Korean Patent No. 10-0724540, etc., a description thereof in further
detail will not be provided.

(6027} The stage 40 is disposed in the travel path of the laser beam that
passes through the optical system 30. A processing object P is disposed on the top

surface of the stage 40 to be processed when the laser beam is radiated. The stage 40
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detail will not be provided. [0027] The stage 40 is disposed in the travel
path of the laser beam that passes through the optical system 30. A
processing object P is disposed on the top 25 surface of the stage 40 to
be processed when the laser beam is radiated. The stage 40 5is
connected to a stage driver. The stage driver is electrically connected to

the motion controller, and m sthe stage 40 horizon aII and vertically
S AR 0 r o iet JAS0Tng DA IEBuEER o SR RiBtin CaRaAare he

0 28]A tf t duc generated.during 5
R ﬁ"é“&%@i@%ﬁé Céﬁ%‘a'é‘%ﬁéﬁé"é%ﬁs 050 S eedes 1

processmg 0
trave (Path of the | suct on unit 5Q,includes a housing 51,

g heam's Yﬁlgr%%n rP @% ter Onac 3nér F&ge 55. [0029] The

51 d d.in th I h ft t P,
S, Y S I Y
p?@&?sﬁé)hoglﬁ (98 %I’B%’L&lﬁ tﬂpgutt]gﬁ;%lﬁlp 5%11 Iose Ine%é’ ? rtlc? th

throug ero ousing 51.°T aser eam passes roug

otf‘fﬁ’élgeﬂé?%@aﬁ}1Tﬂg%muﬁ1p§ﬁ%§&§d@sdaeﬂ5‘§&$@lugahb%grhn ?t%dg a

of the housing 51 defined by the through- hole 511. The exhaust ole 51
LeRYNYRIGAles With y@m@%@ghole 511 and an exhaust duct 515

coupied to the housmg 51. The nozzle portion 513 communicates 15 with

[tozd)rough-hale Rhkiand 8 firgl gesaupreing elb.insialird ahaeside: Yniect

the housing 51. The nozzle portion 513 discharges a nonvolatile gas

rsuppligeifiendheoautsidadBouah thedirstions suppining SA6RWatthed 4
exhaust hole 512. When discharged nonvolatile gas enters the exhaust

dilebZpdayiqareducts R iavnintoHbie sdhausithele wledagethenupitithenter
nonvolatile gas. The discharge portion 514
of the housing 51. The laser beam passes through the through-hole 511, The exhaust
hole 512 is defined through an inner side of the housing 51 defined by the through-
hole 511. The exhaust hole 512 communicates with the through-hole 511 and an
exhaust duct 515 coupled to the housing 51. The nozzle portion 513 communicates
with the through-hole 511 and a first gas supply line 516 installed at a side of the
housing 51. The nozzle portion 513 discharges a nonvolatile gas supplied from the
outside through the first gas supply line 516 toward the exhaust hole 512. When
discharged nonvolatile gas enters the exhaust hole 512, by-products O flow into the
exhaust hole 512 together with the nonvolatile gas. The discharge portion 514
communicates with the through-hole 511 and a second gas supply line 517 installed
on a side of the housing 51. The discharge portion 514 discharges nonvolatile gas
supplied from the outside through the second gas supply hole 517 toward a beam
splitter 52 (to be described). The discharged nonvolatile gas flows downward along

the beam splitter 52 and through-hole 511. Accordingly, because the undersurface of

the beam splitter 52 is in a nonvolatile gas atmosphere, by-products O flow
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20 communicates with the through-hole 511 and a second gas supply line
517 installed on a side of the housing 51. The discharge portion 514
discharges nonvolatile gas supplied from the outside through the second
gas supply hole 517 toward a beam splatter 52 (to be described). The
discharged nonvolatile gas flows downward along the beam splitter 52

%nd thro ??h-hole 511. Accordingly, because the undersurface of 25 the
edhy %’iéfl SF RSP IARIBILAI88Gas atmosphere, by-products O flow 6

ard together with nonvalatile gas. [0030] The beam splitter 52 is
KM e FpaPhHe S BB o P oty 18 faiposed at a
irection of the laser beam in the travel path of the laser beam. The hea
EiaPBs 18 B8 AL T Ul OF e oot e keSS B loer
through-hale 511..The beam splitter. 52 transmits and.reflects the jncident
R L R R e S SR L B

e moﬁgﬁﬁﬁ&%r%‘{tﬁdq%@sda %iggﬁﬁg&ggdﬁéggé% The E@HC?%% i&éﬂ%&'%?ﬁ Jaser

wit e exhaust duct n suctions by-products O throu

tosdIvoonsholeial LaANe sxRadRhanle 93¢ 1 [PNALINE HISL 80 i

installed within the ‘exhaust duct 515 and disposed in the exhaust

passageforhysprodugisO.petween the exhaust hole 512 and the fan 53.
The filter 54 filters gas that is exhausted through the exhaust duct 515 to

[RBeye by- praduets 9rentaineddhareifaQ033L NG CANLIAGE DS Bas fap 53

storage space 551, and is detachably coupled to 15 the exhaust duct

sadBodd 8, GRUHGGE OiRdisPasadbelvnihe SiterRfuand PisPragusts 0 of

a larger size that cannot pass through the filter collect in the storage
[99328 551 oftthe GREHisYe: GRsiAlRG, RilBueliReBERRRO 4{RIMe M@ disposed in

photoemitter 561

the exhaust passage for by-products O between the exhaust hole 512 and the fan 53.
The filter 54 filters gas that is exhausted through the exhaust duct 515 to remove by-
products O contained therein.

[0033] The cartridge 55 has a storage space 551, and is detachably coupled to
the exhaust duct 515. The cartridge 55 is disposed below the filter 54, and by-
products O of a larger size that cannot pass through the filter collect in the storage
space 551 of the cartridge 55. Also, a level sensor 56, formed of a photoemitter 561
and a photoreceiver 562, is installed in the storage space 551 of the cartridge 55. The
photoemitter 561 emits light that is received by the photoreceiver 562 disposed
opposite the photoemitter 561. When more than a predetermined quantity of by-
products O is amassed in the storage space 551, the light emitted from the
photoemitter 561 is blocked by the by-products O and is not received by the
photoreceiver 562, whereupon an alerting unit (not shown) electrically connected to

the level sensor 56 issues a predetermined signal to empty the cartridge 55.

[0034] A monitoring unit 60 collects the portion of the laser beam reflected
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and a photoreceiver 562, is installed in the storage space 551 of the
cartridge 55. The photoemitter 561 emits light that is received by the
photoreceiver 562 disposed 20 opposite the photoemitter 561. When more
than a predetermined quantity of by- products 0 is amassed in the storage
space 551, the light emitted from the photoemitter 561 is blocked by the
ducts Q and not recelvedg ohot receiver 562, whereupon
e Wb it el %? A4 HE I RCBREes Rt 60
redeter al to em the rtridge 55. 25 [0034] A
1%Congteosr%gelejurlflltpéﬁ Iects d}f’@ éﬁﬁ?@@@?@éﬁ%& e hsments.

,@gagn airHlltte eam |tor t%e at%ertpa%%pw tﬂ%?éf{g:jlar 8%11(6)%}%{ %ygythe

meludes a an en8 rgy m
: ents [ err 6l is dIS d in the travel path of
R e %y%% eﬁe%n%%g#%smsz B R e
S r rofile of th
eI e e s e i o

&t}%&@aqm@wﬁmgp@ﬁe&be@%gsﬂﬁgm I%Qae@% %H'aé%ﬁﬁ %@m 52 and

ects the reflected laser beam. The energy meter 2 measures the

dptepaithotdhe iaflesied lager Beaam, By, IR EasIRG e RGN RIOfighe

and intensity of the reflected laser beam, the energy profile and intensity

refitheinsarcbeamdransmitied O dhreuoihe, SPHILELR? FAhBSY of the

known. [0035] The image capture device 70 is disposed at a top of the
rifesten-faske thih toreapivre tReoEecaRp ne:Atie RIPaRS S0 MRIBE! Fansmitted

When the image capture device 70 is connected to a display device,
throegis siird eprgLRasI0 ahjestitatbe checked in real time. 15 [0036]

The laser process device 100 further includes an aligning unit 80 and

10035] The image capture device 70 is disposed at a top of the through-hole
511 to capture the processing of a processing object P. When the image capture
device 70 is connected to a display device, processing of processing objects can be
checked in real time.

[0036] The laser process device 100 further includes an aligning unit 80 and
a focusing unit 90. FIG. 6 is a block diagram illustrating the operating principle of
an alignment unit, and FIG. 7 is a block diagram illustrating the operating principle
of a focusing unit. A description with reference to FIGS. 6 and 7 will be provided
below.

[0037] An aligner 80 is for aligning a processing object P with a laser beam,
and more particularly, disposes a point to be processed in the travel path of a laser
beam. An aligner 80 according to some embodiments includes a viewer 81 and a
viewer controller 82. The viewer 81 is disposed above a processing object P. When

the processing object P is moved below the viewer 81, the viewer 81 detects marks in

the processing object P and uses them to measure horizontal positions of processing
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a focusing unit 90. FIG. 6 is a block diagram illustrating the operating
principle of an alignment unit, and FIG. 7 is a block diagram illustrating
the operating principle of a focusing unit. A description with reference to
FIGS. 6 and 7 will be provided below. 20 [0037] An aligner 80 is for
aligning a processing object P with a laser beam, and more particularly,

disposes.a point to be processed in the travel path of a laser beam. An
G B0 SEEOPIRG o MR RBBAPHEATS AR ABRAF ST ardigvicwer

st coniolei 83, The yiews st s dspased above o processing oot

en € processing onjec IS move

Yiswer &) delectymarke In ¢5 18 Mocessligobieet ® andyssatheme .,
measure horizontal positions of processing p%ln S, and transmits the

d_positions;to. the vi troller 82.. The vi troller 82 .
Sfghie & ehietpatding, SEatbel Slandl (6§ imbrion cormier - rogr {igtion

atest erence a processing point position ransmit

NG \4@%&6& ?gca@gstﬂ?e r@&{ﬁ{ﬁ% ?ﬁi%ﬂg‘?ﬁé@%&%@ %ﬁmg%_?ﬁ%ng signal

outputs a corresponding control signal to a motion controller 4

ng%écﬁ% QHF;‘ %ﬁ’g Mtg Q%}{@érth‘? 1%991@9& %%9}%@&%@1 and moves the

corresponding moving signal to a stage driver 41, and the stage driver 41

{ReeI¥6S RS MmN, SIgRaL ARk mauegdhe stage 40 accordingly in a

horizontal direction. [0038] A focusing unit 90 is for aligning the focal point

[@osse)laser bear vithothePraressind.abigeL RnarsbMys RasticHiadeiSheam
for matching the focal point of 10 the laser beam to a processing point. A

faaugiBgiai9 acepreling dadsame sanRadiments inckidesiffecUsIBA point of
portion 91 and a focusing controller 92. The focusing portion 91 is
tlispesedahovedhe processingmbiect B \Weearitkeuwrocrssibeabiectd dsme
moved below the focusing portion 91, the focusing portion 91 detects the
embodiments includes a focusing portion 91 and a focusing controller 92. The
focusing portion 91 is disposed above the processing object P. When the processing
object P is moved below the focusing portion 91, the focusing portion 91 detects the
curvature of the processing object P and uses the curvature to measure the vertical
position of a processing point, and transmits the measured position to the focusing
controller 92. The focusing controller 92 calculates the difference between the
position of the processing point transmitted from the focusing portion 91 and the
focal point of the laser beam, and outputs a corresponding control signal to the
motion controller 42. Then, the motion controller 42 that receives the control signal
outputs a moving signal corresponding to the control signal to the stage driver 41,
whereupon the stage driver 41 recetves the moving signal and moves the stage 40
accordingly in a vertical direction.

[0039] Below, a description will be given in which a laser process device 100

as configured above is used to perform laser lift off processing.

[0040] As illustrated in FIG. 4, a laser beam transmitted through an optical
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curvature of the processing object P and uses the curvature to measure
the vertical 15 position of a processing point, and transmits the measured
position to the focusing controller 92. The focusing controller 92
calculates the difference between the position of the processing point
transmitted from the focusing portion 91 and the focal point of the laser
nding control signal tg) the tion controller
ohi

R LR SO JaF RS oo TV e orOb) B seoeam that
R e S S DR S SO sh MRSy e S 26 5o
R e e SRRl 3 A R A R I S P, s
GRaiuicH she seindised i eaeiTh e AL BRE RO R e »

&%@\{ﬁ%ﬁ%@@%ﬁ% GRS Hﬁa'yff&'kt&@c% Qf Q%%dﬁageﬁg gfg%m% sed

reaches theé beam Splitter 52, 5% is reflected to proceed lly, an

e%’?l%%fé? prapsited b 'MBJHQIQE&JH&RMEEE%@Q%{C acﬁ@é‘f)gég%ral’.’z, thereby

processing object P. As described in the rélated art, the laser beam

JGAiaiac AR NS PHACRSIL abiegl iR fhpougty AR Uifiayer P2 i
\%&dg%v%Pl, asft'[%ﬁ;)Which it is absorbed by gﬁ(gﬁﬁ-based epilayer Za"[}(;eﬁeat .
Rpe-R_EIeL g kR GHngrRGe iR beRRIlBY#LES therekygeparating
the sapphire window P1 and the epilayer P2. When the epilayer P2 is

- [9@Apted, byFpeceiieiadars-penriated inrdhadasnooflbwmesoadl pRriciessh-

[0041] The generated by-products 0 are made to flow through the through-
Hiehdle 2dd addesthansthiolgiBidGibistraradinFis. Arhy meansiofing force

suctioning force generated by the fan 53 and nonvolatile gas discharged
deamatiod hoztetporibamildonvolatile gas discharged from the nozzle portion 513
and the discharge portion 514, and are filtered by the filter 54. In further detail, by-
products O that are made to flow upward through the through-hole 511 by means of
the suctioning force from the fan 53 mostly enter the exhaust hole 512 together with
the nonvolatile gas discharged from the nozzle portion 513 toward the exhaust hole
512, and are then trapped by the filter 54 while flowing through the exhaust duct 515.
Also, a portion of the by-products O that does not enter the exhaust hole 512 but
flows upward through the through-hole 511 is made to flow downward again by
means of nonvolatile gas discharged from the discharge portion 514 and downward
along the beam splitter 52 and through-hole 511, and then enters the exhaust hole
512 by means of the suctioning force of the fan 53, after which it is filtered by the
filter 54.

{0042] When the monitoring unit 60 is used, the energy profile and intensity

of the laser beam can be measured, and the laser beam can be radiated on a precise

location through the use of the aligner 80 and the focusing unit 90.
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and the discharge portion 514, and are filtered by the filter 54. In further
detail, by- products 0 that are made to flow upward through the
through-hole 511 by means of the suctioning force from the fan 53 mostly
enter the exhaust hole 512 together with 15 the nonvolatile gas
discharged from the nozzle portion 513 toward the exhaust hole 512, and
the filt through the exhaust duct

trapped, b r 54 while flowin
1894 f\?so, a %H#&%a%%rﬁvmgv RGBT b BRI g ffeser
hole 512 but flows upward through the through-hole 511 is made to flow .
A B R A B G LS e giied Qhing
discharge portion 514 a nward, 20 along the beam splitter 52 and
FRFSCSHn 18 S Pty e Bt it e Sy Al bf

suctioning force of.the fan 53, after which it .is filtered by the filter 54.
P IRer R e e MRS LB et 52 o

é}l‘if&?@’ Qs da egot%gémbﬁ?r_‘a%% r%?aéuﬁﬁgz%”e%é??ﬁl‘?sﬁ DA ARDG e

adiated on a pre€ise 25 location through the us e aligner 80 an

n%f)?&lﬁ%i ﬁgsucﬂ i%e%[gpcﬁﬁ]césdj E?&é&%e& a&ﬂﬁﬁs@rﬁﬁ@%ﬁ% il %tigfg charge

unit 50 is provided on & laser process device 100 according to some

pomRAdiNens, bYRICAVEIS R gengraed.duing  RIQRCERINGLAR G O from

prevented from attaching to a processing object or to nearby

TRAMRONRME M PaEEHIdhe suctiQR4aihe0 1% {opradnotraly effeiatly be

53 that 5 generates suctioning force, but also of a nozzle portion 513 that

sdisRhRmRS: ARhvakatile gas te muﬁé%zﬁ@ﬁ pets Qiawansianenapeidiels o
C

512, and a discharge portion 514 that discharges nonvolatile gas to
tprenepédhesbitpioductsrAdrieitcflevingdaward the heanbeiliti@abieaches the

Accordingly, by-products 0 can efficiently be suctioned into the exhaust
egileydo Bimulfanesuslyhuevesih atieehingiehiysproduatserior quality product
can be manufactured and manufacturing vield of the laser process device 100 can be
increased. Also, contamination of and damage to the laser process device by by-
products O can be prevented, and durability of the laser process device is improved.
(00441 Further, a beam splitter 52 is installed in a suction unit 50.
Accordingly, even without the addition of separately-installed components for
separating a laser beam to be measured in beam profile and intensity, the laser beam
profile and intensity can be measured in real time during the performing of laser
beam lift off processing using the laser beam radiated onto the beam splitter 52.
Accordingly, space utilization of the laser process device is superb, and the
configuration thereof is simplified.

[06045] According to above-described configurations, by-products generated
during processing of a processing object can effectively be suctioned into a suction

unit. Accordingly, processing conditions being adversely affected by by-products

can be prevented, and thus, the quality of the manufactured product is improved, and
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10 to the beam splitter 52. Therefore, the energy of the laser beam that
reaches the epilayer P2 is prevented from being non-uniform, so that a
superior quality product can be manufactured and manufacturing yield of
the laser process device 100 can be increased. Also, contamination of
and damage to the laser process device by by- products 0 can be
revented, and durability of the laser process device is improved. 15
f%daaﬁ“ffaﬂﬁaﬂ Gt é}:ﬂii?é?%@‘?é’?ﬁ%&ﬂi’é%ﬁﬁ PEIRRABH unit 50.

dingly, eyen without the addition of separately-installed components
[léﬁggiparatin% ClaSe PEASHIRS SEHERLGHeY iﬂ%@a‘?ﬁnﬁﬁ%ﬂlg’& & ignigpess

he | b fil [ it d,in real time duri
R B SRl B O R e Ve e RS PERAHF.
jated onto,the b litter 52. 20 ingly, ilizati f th
B ccese A o AR SR eh Seeoeor i hsrianes
LREIACERIIRSIR ABRve (eqRSHONBURIOTBIEBIRTEID v iy

enerated  during processing of a processing object can effective

QDS W93, BRURHRL, HPEaé“\&?%qi:'\giﬁ%ﬁé%%%'&gtﬁ)%@%&%ﬁ%ﬁ%@cm be

adversely dffected by by-products 25 can be prevented, and thus, t

ARty gt the mankfachred Proskichis Bnproyes .ok 4% the present invention

manufacturing yield of the laser process device is increased. [0046] Also,
YR ¥SNHRG SRARIDINGHRY of or damage to the laser process device
from by-products, the durability of the laser process device is improved.
[0047] Although the laser process device has been described with
reference 5 to the specific embodiments, it is not limited thereto.
Therefore, it will be readily understood by those skilled in the art that
various modifications and changes can be made thereto without
departing from the spirit and scope of the present invention
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defined by the appended claims. 12 WHAT IS CLAIMED IS: 1. A laser
process device comprising: a laser beam light source configured to emit a
laser beam; 5 an optical system configured to form a shape and energy
profile of a laser beam emitted from the laser beam light source; a stage
on which a processing object is positioned, the processing object
processed through radiating the laser beam formed by the optical system
H-ard—ssaetoramt-tisposed in a travel path of the laser beam
formed by the 10 optical system to transmit the laser beam therethrough,

and configured to suction by- products generated during processing of the
procedsing ofeRECTPIERSI458 G5 eRBEE HBSice of claim 1, wherein the

SuCtion 1B KAMPEBRSohRa RTINS AMPRIRING: &t OKgN-hole defined
therethrough for the laser beam to pass through, and an exhaust hole

definedtRBHSH réYRYF o HaehyePritd e 1o HerbC tRRGLRIIST &Rl e difttedaser

peatiadiedienaysingdo.clasgitne dhipugh-hole; and a fan configured to
suction the by-products to the exhaust hole, 20 wherein the laser process

devicé iSRRI Comipitied ARRSHHOBRNAPIRT: Eorhiivaato Aty B askject
pPENABIRE BPQHIRRIAL e |lasereanieliectsdiyopaeheatnaPliitetos: and

The laser process_device of claim 1, wherein the suction unit 25 compri
seg: @ suction unit disposed in a travel path of the laser beam formed by the

optical system to transmit the laser beam therethrough, and configured to suction by-

products generated during processing of the processing object.

2. The laser process device of claim 1, wherein the suction unit
comprises:

a housing comprising a through-hole defined therethrough for the laser beam
to pass through, and an exhaust hole defined therethrough for the by-products to flow
through;

a beam splitter coupled to the housing to close the through-hole; and

a fan configured to suction the by-products to the exhaust hole,

wherein the laser process device further comprises a monitoring unit
configured to monitor the laser beam using a portion of the laser beam reflected by

the beam splitter.

3. The laser process device of claim 1, wherein the suction unit
comprises:

a housing comprising a through-hole defined therethrough for the laser beam
o pass through, an exhaust hole communicating with the through-hole for the by-
products to flow through, and a nozzle portion communicating with the through-hole
and configured to discharge nonvolatile gas supplied from an outside toward the
exhaust hole; and

a fan configured to suction the by-products to the exhaust hole.

13
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a housing comprising a through-hole defined therethrough for the laser
beam to pass through, an exhaust hole communicating with the
through-hole for the by- products to flow through, and a nozzle portion
communicating with the through-hole and configured to discharge
nonvolatile gas supplied from an outside toward the 30 exhaust hole; and

a fan donfiguiel thEsichBIrthe Lo dictiamie sdivariat inidousng frgher
dasprREesasspevicaaf daimdwwhisieimthe.dausing futher GRIMRHSESRtion

beam splitter coupled to close the through-hole, and a discharge portion
oMb g Whiths B iarebdiisedarrnEgamsute ditshiishanagotatile gas
toRaMPlalisaRssiaward the beam splitter. 5 5. The laser process device of
claim 2 or 3, further comprising a filter disposed in a flow path of the
by-products between the exhaust hole and the fan to filter the

by-proglucts. tR6laddieptaseispaecrsseyiss of 8Py OReRECIMSking a filter
through 4, further comErising: an aligner configured to align the

dispeseskingt HEE PR iR et 8 i RETMHIY dofi gtifthedfan to
fatignia focalaaistsof the laser beam on the processing object. 14

6. The laser process device of any one of claims 1 through 4, further
comprising:

an aligner configured to align the processing object and the laser beam; and

a focusing uvnit configured to align a focal point of the laser beam on the

processing object.
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