Laser irradiating apparatus Field of the Invention The present invention
relates to a laser irradiating apparatus and nore particularly to a | aser
i rradi ati ng apparatus which is capable of easily controlling the |ocation
and novenent at a high speed along the major axis of its band-Ilike

i rradi ati on area. Background of the Invention A nmethod of manufacturing
sem conduct or devices is known where a |ight beam form ng a band-Ii ke
irradiation area is focus t.Q I be processed through being
noved for scanning al ong the m%%%d%%gﬁ%?e and-like irradiation area
and shifted 0 t lor ,axis of the band-lie irradiation area (See
Patent Ctat ?}ojﬁegatjf]gli’e . Patent GCtation 1. JP Patent Lai d-open
Publ i cati on No. %Il-éei sei )04-10216. Disclosure of the Inventiqn (Problens
that the Inventioffd sPRESeRY| \AVeRtior  cFedatsnsi ortoa @ ,J-a%rcam@ﬁl‘ﬁéﬁﬂer or an
XY stage on which the substrate to be processed is_placed is noved for
shifting the FPRERTELE@] PRRYPIEHERLARLE $0.7 JRgex HETaHABINg axis. However,

since the carbon heater or the XY stage is_large in the mass, its novenent
will be | ow i#FPaptusespaithe 1scapable of easily controlling the location

and movement at a high speed along the major axis of its

band-like irradiation area.
Background of the Invention

Amethod of manufacturing sanlconductor  devices 1is known
where a light beam forming a band-like irradiation area is
focused onto a substrate to be processed through being moved
for scanning along the minor axis of the band-like
irradiation area and shifted along the major axis of the
band-lie irradiation area {See Patent Citation 1, for
example).

Patent Citation 1: JP Patent Laid-open Publication No.
(Heisei)04-10216.

Disclosure of the Invention

(Problems that the Invention is to solve)

In such a prior art, a carbon heater or an XY stage
on which the substrate +to be processed 1is placed is moved
for shifting the band-like irradiation area along the major
axis.

However, since the carbon heater or the XY stage 1is

large in the mass, its mowvement will be low in the response



and highly difficult for being position controlled at high speeds. It is
hence an object of the present invention to provide a laser irradiating
apparatus which is capable of easily controlling the |ocation and novenent
at a high speed along the mpjor axis of its band-like irradiation area.
(Means for solving the Problen) According to a first aspect of the present

I nvention, a laser irradiating apparatus (100) is provided ccuprising: a

| aser oscilla . for.emtiing.a L sed of e ean,( -

refl ector (2)5%%F& IegFﬁﬁ%u#%egﬁgéEgu%€a3&§?€ﬁ3; é§$5§% |caIQ%y§#%%1(3)
for shaping the reflection (B2) of the |laser been (Bl) to forma band-1ike
i rradiation aﬂ%ﬁds(4) of which the nmajor axis extends in a direction where
the reflected | aser .beam (B2) is shif by a change in the |ocation or
the angle (0) of ?ﬁésﬁﬁwFéchdﬁU§%ﬁfﬁégg?ﬂ%fﬁﬁﬁﬁ 3ﬁ3§¢%@?eé?%9nfﬂé? on
which the | aser_ bean (Bl) falls, in relation to the |aser bean 1) and
proj ecting thd ¥5F8- 13 ALLd a PR MY 18 echdaF%Egr bean
(B2) on a sem conductor substrate (S); .a novable table (5) for holding and
nmovi ng t he sefRMBNddRY or WELIFEHE ( FPdaMERgent heily

band-like irradiation area (4); a_reflector driving nmeans (6) for dhanging

the | ocation B Mo &HG e 5 thapdrldke daratiation aggdt a timing control ling

means (8) for controlling the timng for clanging the 2
{Means for solving the Problems)

According to a first aspect of the present invention,
a laser irradiating apparatus (100) is provided camprising:
a laser oscillator (1) for emitting a pulsed form of laser
beam (Bl); a reflector (2) for reflecting the laser beam
(Bl); an optical system (3) for shaping the reflection (B2)
of the laser beam (Bl) to form a band-like irradiation area
(4) of which the major axis extends in a direction where
the reflected 1laser beam (B2) is shifted by a change in the
location or the angle (0) of the reflection surface ({2b)
of the reflector (2), on which the laser beam (Bl) falls,
in relation to the laser beam (Bl) and projecting the
band-like irradiation area (4) of the reflected Jlaser beam
(B2) on a semiconductor substrate (S); a movable table (5}
for holding and moving the semiconductor  substrate (S) along
the minor axis of the band-like irradiation area (4): a
reflector driving means (6) for changing the location or
the angle of the reflector (2); and a t:un:l.ng controlling

means (8) for controlling the timing for changing the



| ocation or the angle of the reflector (2) with the reflector driving
nmeans (6) as well as the timng for emtting the pulsed formof the |aser
bean (Bl1) fromthe laser oscillator (1) in order to shift the band-Iike
irradiation area within a given area along the mgjor axis of the band-Ilike
irradiation area. In the laser irradiating, apparatus (100) of the first
aspect, the reflector (2) to be driven is sorrier in the mass than the

novabl e tabl e . Which vaI e a art or

the | aser osd“?f':ri )ﬂ\‘ﬁh ﬁ?ﬁj #eé‘ﬁ?r g@r%n%&rl n the

prior art and,than the opt 3) an s | catlo and enent at
o et %ﬂ@é’@ ft

a high speed¥i*q h e3P

timng for emtting. the Isedformof thelaser B1 fr thelaser
oscil Tator (1BUISRY £REM( Phithy ter &amgiBg thE“aFﬁg‘aﬁér é%?ﬁi%ﬁ?rof t he
reflector (2) wth the reflector driving, neans g i are conducted by the
tim ng contr@illlﬁgowéﬁn§°(81}’ftt H&eh B i n &ed he | aser

bean can be shifted within a given area al on the _mmjor axis_ of the
band- 1 i ke i r ragi s GFeardeng Al Maiely 8s,05 dbehand t SFradigtigResent

I nvention, a laser irradiating apparatus (100) is provided oa prising: a
| aser oscill aM&3-(1) for emtting a pulsed fore of laser bean (Bl) in
response to a trigger signal (G; a rotary polygonal mrror (2) for

reflecting the | asRrthgedap@B] I rradiatiang: i caprazgtisem (19P) f &f dhapfHEtt he

reflection (B2) of
aspect, the reflector {2) to be driven is smaller in the

mass than the movable table (5) which is equivalent to the
XY stage in the prior art or the laser oscillator (1) which
is eguivalent to the carbon heater in the prior art and than
the optical system (3} and its location and movement at a
high speed can thms be controlled with much ease. Also,
since the timing for emitting the pulsed fomm of the laser
beam (Bl) from the laser oscillator (1) and the timing for
changing the angle or location of the reflector (2) with
the reflector driving means (6) are conducted by the timing
controlling means (8), the band-like irradiation area of
the laser beam can be shifted within a given area along the
major axis of the band-like irradiaticn area.

According to a second aspect of the present invention,
a laser irradiating apparatus (100) is provided comprising:
a laser oscillator (1) for emitting a pulsed form of laser
beam (Bl) in response to a trigger signal (G):; a rotary
polygonal mirror (2) for reflecting the laser beam (Bl);

an optical system (3) for shaping the reflection {(B2) of



3 the laser bean (Bl) to forma band-like irradiation area (4) of which
the major axis extends in a direction where the reflected | aser bean (B2)
is shifted by a change in the incident angle (0) of the |aser bean (Bl) in
relation to the reflection surface (2b) of the rotary polygonal mrror

(2) on which the |laser bean (Bl) falls and projecting the band-Iike
irradiation area (4) of the reflected | aser bean (B2) on a sem conductor

substrate (S),.a bl a ( ol ding..and ' .t he
seniconductorﬂgh t )qgﬁbngb Fﬁgﬁn?négkggygaof gﬂggbg-liﬁgﬁ
ir{adiat:on_aéﬁa(&?ékﬁa?rgkgrﬁFég%ivin dg&&g@gﬁG f%r ot tin? t.he rotary
pol ygonal miryor n ; atto BHE?@”&% e g neans
(7) for releasin rotati on phase d (2% f%ﬁ@f ot ar ol ygopal mrror
(2); and a ti %eﬁ'ﬁ#?‘gllg?ﬁ% ?é?’ rﬁ’é'g ol iﬂgcx"taﬂ%tﬁ'ﬂi f or
releasing the trigger signal (S) in response to the rotation phase data
(Q within a Hicident raimggeof(et)iﬂﬁ ithe oAaesr t beaha Bl t ke relatdant Ehgle (0)

within a given range of degrees. In the laser irradiating apparatus (100)

of the secondtheaspEldctidthe smifacy p@bygeofatherimotary ( Pplygenabt amizgoat a
speed which is uniformand equal to a ratio of one to the nunber of its

mrrors and i¢® idy phadtenths i lasercaskedne @13y .fallsSOandt peojectingg f the
emtting the pulsed formof the | aser beam (Bl) fromthe | aser oscillator
(1) is tined minBhlikBe AresHAatiin t herda0t @)i @8 e tRElaakar y 1psdrygoseal mrror
(2) and can

{B2) on a semiconductor substrate (S):; a movable table (5)
for holding and moving the semiconductor substrate (S) along
the minor exis of the band-like irradiation area {(4); arotary
driving means (6) for rotating the rotary polygonal mirror
{2) at a uniform speed; a rotation phase detecting means
{(7) for releasing a rotation phase data (Q) of the rotary
polygonal mirror (2); and a timing controlling means (8)
for ocontrolling the timing for releasing the trigger signal
(S} in response to the rotation phase data (Q) within a given
range of time in order to change the incident angle (9) within
a given range of degrees.

In the laser irradiating apparatus (100) of the second
aspect, the rotary polygonal mirror (2) is rotated at a speed
which is uniform and equal to a ratio of one to the number
of its mirrors and its implementation _canbeeasy. Also,
the timing for emitting the pulsed form of the laser beam
(Bl) fram the laser oscillator (1) is timed with the phase

of the rotation of the rotary 'polygonal mirror (2) and can



4 thus be controlled with ease. Accordingly, the band-like irradiation
area of the laser bean can be shifted within a given area along the major
axis of the band-like irradiation area easily and quickly. (Advantages of
the Invention) 92M | aser irradiating apparatus according to the present

I nvention allows the | ocation and novenent at a high speed along the ngjor
axis of the band-like irradiation area of |aser bean1to be easily

controll ed, hgphce |§9."]¥ jat %! Q% E& ngl g ons qf thed- ﬁﬁ%di' ation
al ong the Ienc mf%e&g{rec |on%§ t and- by ‘adi at1ion area which may
o o axi's. of CERBASANA- || R 1 FadtR: (AR B2 a6 Doy IR a RS ¢
maj or axis o -l irta i ar undarat rons a e
surface of the substrate to b ocessed Bri tion t.ne Draw ngs
Fig. 1is a stfb é?fpﬁnEV%ﬁ9 tﬁaéﬁPaq??$ ?@ﬁ% HBpar at us

shovi ng Enbodlnent of h resent |nvent|on, Fig. 2 is atimng chart
showi ng t he aTtroff=ory ¥-control circuit in Eabodinrent 1; and Fig.
3 is an upper V|eM/shomnn a_series of locations along the major axis of a
band- | i ke i rrS¥vaRS Sethofetim) pean. (Description of the Nunerals)

The laser irradiating apparatus according to the present

invention allows the location and movement at a high speed
along the major axis of the band-like irradiation area of
laser beam to be easily controlled, hence favorably
attenuating the variations of the irradiation along the
lengtlwise direction of the band-like irrvadiation area which
may be caused by a variation in the iIntensity of the laser
beam along the major axis of the band-like irradiation area
and tiny wndulations at the surface of the substrate to be
processed.
Brief Description of the Drasings

Fig. 1 is a structural explanatory view of a laser
irradiating apparatus showing FEvbodiment 1 of the present
imvention;

Fig. 2 is a timing chart showing the action of a timing
control circuit in Embodiment 1; and

Fig. 3 is an upper view showing a series of locations
along the major axis of a band-like irradiation area of laser
beam.
(Description of the Numerals)

1: laser oscillator, 2: rotary polygonal mirror, 3a:



1: laser oscillator, 2: rotary polygonal mrror, 3a: 5 hanogenizer, 3b:
mrror, 3c: lens, 4. band-like irradiation area, 5: novable table, 6:
notor, 7: encoder, 8: timng control circuit, 100: |aser irradiating
apparatus. Best Mydes for enbodying the Invention The present invention
wi |l be described in node detail referring to sone enbodi nents shown in
the rel evant draw ngs. The present I vention is not limted to the

embodi nents. ‘5?89' pent 1) sty uct uyal atgf%ﬂ!ﬁ)ﬁf of a

| aser irradiatin appdratus s om?ﬁglﬁﬁgod?ne of theée present

I nvention. The Laser_irradi p [ at 100. conpr a | aser

oscil | at or ? ‘f‘?"aﬁge % g z tr;ge{a#@% I n response to a
trigger sign ot onal 2 for eflectlng the | aser
bean Bl, a gﬂﬁﬁghgfc%%ﬁ%ge&Bgeﬁgg§éirﬁ?#?ﬁﬁ‘ &'Srens 3c for shaping the
reflection B2 of the |laser beam Bl to forma band-like irradiation area 4

of which the B8t ifor subedying; the, Inwenklan 5 ong which the reflected

bean B2 is shifted by a change in the incident angle 0 of the |aser bean
Bl which fall s ofe FEepert| egtwgi%urwidéebgbwm r ok Modey ofigt@dha |

mrror 2 and projecting the band-like irradiation area 4 of the reflected
| aser bean Bxighrisga te st eobedigentybsthowneisthy redeaisite damileoss for

hol di ng and novi ng the sem conductor substrate S along the
The present imvention is not limited to the embodiments.

{ Embodiment 1)

Fig. 1 a structural explanatory view of a laser
irradiating apparatus 100 showing Enbodiment 1 of the present
invention.

The laser irradiating apparatus 100 omprises a laser
oscillator 1 for emitting a pulsed form of laser beam Bl
in response to a trigger signal G, a rotary polygonal mirror
2 for reflecting the laser bean Bl, a group of hamogenizer
3a, mirror 3b, and lens 3c for shaping the reflection B2
of the laser beam Bl to form a band-like lrradiation area
4 of which the major axis extends in a direction along which
the reflected bean B2 is shifted byadlange in the incident

angle O of the laser beam Bl which falls on the reflecting

surface 2b of the rotary polygonal mirror 2 and projecting

the band-like 1rradiation area 4 of the reflected laser beam
B2 onto a semiconductor substrate S, a movable table 5 for
holding and moving the semiconductor substrate S along the

major axis of the band-like irradiation area 4, a motor 6



maj or axis of the band-like irradiation area 4, a notor 6 6 for rotating
the rotary polygonal mrror 2 at a uniformspeed, an encoder 7 for
producing a rotation phase data Q of the rotary polygonal mrror 2, and a
timng control circuit 8 for nodifying the timng of outputting the
trigger signal G in response to the rotation phase data Q As its rotating
shaft 2a extends vertically, the rotary polygonal mrror 2 is rotated on

t he hori zont L3 ind I b ang. . r %1?9:1%1?3 ean B2
run in the ﬁ%orrf)zon%%?&-dstrh%c | OIT. sem conduct o;'fg{:s%bs rate I's’ placed
hori zontal ly._Ac |.ngl he reflecte :ﬁﬁ be 14s_ shifte y .t he
mrror 3b.froan‘1ﬁt e nori z%r??%l” 'éjf:?qcong. 0 ﬁ%‘ vVer |caldag‘?r§ctg¥o%?gs .
and the. i nor oY s TOURRET ho g 26r B gramieceSBte’ Siefverbed
al ong the maj or axi the le 3c agiid rojected to,the senjconductor
substrate S. %rg.nngfﬁ-yg};g ti ngﬁ@ﬂgrt 'I%@%&gﬁ’ng%ﬁﬁe%n o) he
timng contraol circuit 8 The timn ontrol circuit 8 is arranged
responsive t Wm?ﬁﬁﬁs@% %‘qsﬁr‘%é'@n@r ating a 45-degrees pul se
output Q@ which is indicative of the timng of action_.at which the

i nci dent angl e 9 §% 8 WraHnE §bgiteeda eﬁ‘ﬁ%‘dﬁerml’f‘al&ff't héPgsTHEY ees

ul se out put is equal to a value determ ned by dividing the duration of
'Pi ne needgd p%lygonalq mirror 2 is rotated on the l'm:sztal pgane. The

laser beam Bl and the reflected laser beam B2 run in the
horizontal direction. The semiconductor substrate S is
placed horizontally. Accordingly,  the reflected laser beam
Bl is shifted by the mirror 3b from the horizontal direction
to the vertical direction as having uniformly been increased
in the intensity along both the major axis and the minor
along the major axis by the lens 3c and projected onto the
semiconductor substrate S.

Fig. 2 is a timing chart 1llustrating the action of
the timing control circuit 8.

The timing oontrol clircuit 8 is arranged responsive
to the rotary phase data Q for generating a 45-degrees pulse
output Q' which is indicative of the timing of action at
which the incident angle 0 is forty five degrees.

The period <t of the 45-degrees pulse output Q' is egual

to avalue determined by dividing the duration of time needed

for one full turn of the rotary polygonal mirror 2 with the




for one full turn of the rotary polygonal mrror 2 with the 7 fluter of
mrrors in the rotary polygonal mrror 2. The period t is also equival ent
to the average interval of tine between em ssions of the |aser bean Bl of
the pulsed formfromthe |laser oscillator 1. The duration of tine or
pul se wdth when the |laser oscillator 1 snits the |laser bean Bl of the
pul sed formis shorter than the period t Assuring that the distance of

shifting alo I d- |at|on area 4 is
(M+1l), the t|n1ﬁc' Contro CIFCUI?&%E¥§% T ?nggﬁkges one of the integers
from O to M referred to as m and rel eases the trigger signal G after a
duration (t +(m M8 Period o7 )ist alse euivieptt &P then &Vermnogegirietvl| se Q .
When the angle of rotation of the reflection surface 2b during the tine S
is a, the incifu&hme apefiweer0 iemissionsssel] they 1lasex -HeamMVB2) of /thi] p)dsedFi g. 2
Il lustrates an exanple at 11=8 where the trigger signal Gis rel eased
after the tinfomf fom+the 4)48ef4)osehtlatbe ilnci Wentdemglon 0 ofs témpressed by
(45 -(m4d4)a /4). Fig. 3 is atop viewof the band-like irradiation area 4
shifted al onguilbe midithr whens théi mser3@stillator or I espisndtiieo lasexD beaaB at
M=8. The band-like irradiation area 4 is randomy shifted to nine

different |ocgl bPithel P1188a IFolR disadtoPBer MAE the PebiiGl tt he maj Or axis.

Assuming that the distance of shifting aleng the major
axis of the band-like irradiation area 4 i1s (Mrl), the timing
control circuit 8 randomly produces one of the integers from

0O to M, referred to as m, and releases the trigger =signal
G after a duration (v+(m-M/2)0 /(M/2)) f£from the output of
the 45-degrees pulse Q'.

When the angle of rotation of the reflection  surface
2b dquring the time & is o, the incident angle 0 is expressed
by (45° -(m-M/2)a /(M/2)).

Fig. 2 illustrates an example at M=§ where the trigger
signal G is released after the time of (t+(m-4)d /4) and the
incident angle 6 is expressed by (45° ~(m-4)o. /4).

Fig. 3 1s a top view of the band-like irradiation area

4 shifted along the major awis.

Figs. 3a to 3i correspond to m=0~ m=8 at M=8.

The band-like irradiation area 4 is randomly shifted
to nine Adifferent locations in an irradiation range R along

the major axis.



8 When the length along the major axis of the band-like irradiation area 4
Is L, a change in the incident angle O for shifting the band-Iike
irradiation area 4 by (R L)/2 is equal to a The laser irradiating
apparatus 100 of Ffibodinment 1 allows the rotary polygonal mrror 2 to
carry out one full turn dicing the tinme equal to the nultiplication of the
nunber of mrrors at the period t , hence being easy in the

i npl emrent ati on. so, .as the |as beap Bl af the.pul sed f L is emtted
fromthe | aser oggﬁnl aror i%‘i‘%aﬁ? “633“& I}%'Bat&m%ﬁ nﬁéﬁﬁ odi ment 1
is highly feasi bl e because of no nore noving parts. Accordingly, the
band- i ke i r ridpdiatden ar cgea dadshb. sfi fhapee i dhither HacldeRte AD ng t he
maj or axi s at higher speeds. (Elthoiinment 2) The trigger signal G nay be
rel eased at rfondchifiiingi n the banddiket eddiajaticom (are®) 4t by ({R-8)/after the
out put of 45-degrees pulse Q. (Rd3odinment 3) The rotary polygonal mrror

2 may be replagrequdlyt@@other mrror unit which is oscillated forward and
backward along the direction of the |laser bean Bl. In this case, the

timng of output L@gmtriﬁﬁgéFﬁﬂa nal be {@fi £+ eHuREaRLEI Ng; to the
phase of the oscillatron. ( odi nent 4

allows the rotary polygonal mirror 2 to carry out one full

tum during the time equal to the maltiplication of the manber

of mirrors at the period T , hence being easy in the

implementation. Also, as the laser beam Bl of the pulsed
form is emitted from the laser oscillator 1 at intervals
of (t-0) at minimm, Embodiment 1 is highly feasible because
of no more moving parts. Accordingly, the band-like
irradiation area 4 can be shifted within the range R along
the major axis at higher speeds.

(Embodiment 2)

The trigger signal G may be released at random within
a range extending fram (t-8) to (t+d) after the output of
45-degrees pulse Q.

{Brbodiment 3)

The rotary polygonal mirror 2 may be replaced by another
mirror unit which is oscillated forward and backward along
the direction of the laser beam Bl. In this case, the timing
of output of the trigger signal G can be modified according
to the phase of the oscillation.

(Erbodiment 4)



9 The rotary pol ygonal

mrror 2 may be replaced by a galvano-mrror unit

which is rocked for oscillation throughout a predeterm ned angle. In this
case, the timng of output of the trigger signal G can be nodified
according to the phase of the oscillation of the galvano-mirror unit.
(Embodi nent 5) The rotary polygonal mnor 2 may be replaced by a

gal vano-mrror unit while the trigger signal Gis released at uniform

{hr oughout = pr eqBEo FEREPANGTEY HERRr AL b B8 Cl il G
aser i rrad RS IuERFFE Hae8 i el RS vent on can
et ooduot or THSUSHERE & PregeEbne | endlfy S et B High "
Form of |1 aod BRI 6 e ForBE: dra) foP df BeiSiEn: neField boan
(B1); an optical_ system (3) for s1aping the reflection B2) of the |aser

bean (B1) to ¥bihe
extends in a direction
change in thel t

aPRSRd-OF; ’Kee i95F

n o5/ &g @ajvepp- t h¥%aj or axis
5?here the reflected | aser bean (B2) is shifted by a

The rotary polygonal mirror 2 may be replaced by a

galvano-mirror umit while the trigger signal G is released

at uniform

intervals and the angle of the galvano-mirror

it is randomly modified throughout a predetermined angle

as timed with the trigger signal G.

Industxial Applicability

The method of Irradiating a laser beam and the laser

irradiating

apparatus according to the present invention

can favorably be utilized in the action of fabricating or

activating the semiconductor layers.

What i1s claimed is:

10



| ocation or the angle (0) of the reflection surface (2b) of the reflector
(2), on which the laser bean (Bl) falls, inrelation to the | aser bean
(B1) and projecting the band-like irradiation area (4) of the reflected

| aser bean (B2) on a sem conductor substrate (S); a novable table (5) for
hol di ng and novi ng the sem conductor substrate (S) along the m nor axis of
the band-like irradiation area (4); a reflector driving neans (6) for

changing the locatiqgn.or the.angle of the r ectorlg . and a timng

cont Lol i n? n]?atrl%' ?B}aﬁfl r%ﬂ}‘art Zgnﬁ’l hmt gst(ﬁE#)n t ?g_angi ng the I?g?t i on
or e angle o e . reflecto Wi e ref] ector rj vi.ng neans as
well as the timng }%Prerﬁsﬁ% he(t ul de‘f"be'ﬁng thqfﬁgerf%'énof B1)
fromthe laser oscillator_ . (1) in_order to shift the band-like |rradiation
area within 4856FveRaar B oftgHHECHE oré)deif?rofreﬁ?Etg‘%d- Itﬁ‘%e adi ati on
area. 2. Alaser irradiating_ apparatus (100) carprising; a |laser oscillator
(1) for em’ttW‘iﬁ‘ dBbla s@R) PhiGRLof SYstem a@Srf%aﬂ%PBE %Fr&fﬂﬁﬁ?@’to a
trigger signal (G; a rotary polygqgral mrror (2)_for reflecting the |aser
bean (Bl); aff2pfce sipsenPe®) (R dRafrmy Q&’@‘#'@#‘%ct%?%‘of t he

| aser beam (Bl) to forma band-like irradiation area (4) of which the

maj or axis exd@add4) rofawiighe diheomaitreraxis exfendsf |18caddreEden pwhare(B2) is

shifted by a change in the incident angle (0) of the | aser bean 1(__h[‘)al) in
relation to the reflected laser beam {(B2) is shifted by a change in

location or the angle (8) of the reflection surface (2b)
of the reflector (2), on which the laser beam (Bl) falls,
in relation to the laser beam (Bl) and projecting the
band-11ke irradiation area (4) of the reflected laser beam
(B2) on a semiconductor  substrate (S); a movable table (5)
for holding and moving the semiconductor  substrate (S) along
the minor axis of the band-like irradiation area (4); a
reflector driving means (6) for changing the location or
the angle of the reflector (2); and a timing ocontrolling
means (8) for controlling the timing for changing the
location or the angle of the reflector (2) with the reflector
driving means (6) as well as the timing £for emitti.ng the
pulsed fomm of the laser beam (Bl) from the laser oscillator
(1) in order to shift the band-like irradiation area within
agiven area along the major axis of the band-I1ike irradiation
area.

2. A laser irradiating apparatus (100) carprising:

a laser oscillator {1) for emitting a pulsed form of

11



the reflection surface (2b) of the rotary polygonal mrror (2) on which
the |l aser bean (Bl) falls and projecting the band-like irradiation area
(4) of the reflected |laser bean (B2) on a sem conductor substrate (S); a
novabl e table (5) for holding and noving the sem conductor substrate (S)
along the mnor axis of the band-like irradiation area (4) ; a rotary
driving neans (6) for rotating the rotary polygonal mrror (2) at a

uni f or m speed, tati p ase det ectl n ns Sﬁ’#&?lo eI ea5| ng.a
rotation phas geTb)&ﬁ? %% tining
controlllngrrens for co Eg}_gﬁ% tlmn rele S|ng( qetrlgger
signal (S) i¥ nsemlrﬁmf h %’Tﬁgg da ﬁ?ﬂ‘ %]1 Ven

range of tine in order to change the |nC|dent a Wit hin a ven
range of degr¥eLPLAGR: r AYFLID gt 2 Ieg]%cum (B2) o

the laser beam (Bl) to form a band-like irradiation area
(4) of which the major axis extends in a direction where
the reflected laser beam {B2) is shifted by a change in the
incident angle (0) of the laser beam (Bl) in relation to
the reflection surface (2b) of the rotary pélygmal mirror
(2) on which the laser beam (Bl) falls and projecting the
band-like irradiation area (4) of the reflected laser beam
{B2) on a semiconductor substrate (S); a movable table ({5)
for holding and moving the semiconductor substrate (S) along
the minor axis of the band-like irradiation area (4); arotary
driving means (6) for rotating the rotary polygonal mirror
(2) at a uniform speed; a rotation phase detecting means
(7) for releasing a rotation phase data (Q) of the rotary
polygonal mirror (2); and a timing controlling means (8)
for controlling the timing for releasing the trigger signal
(S) in respanse to the rotation phase data (Q) within a given

range of time in order to change the incident angle (0) within

a given range of degrees.
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