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FIELD OF THE DISCLOSED SUBJECT MATTER
10 The disclosed subject matter related to laser systems such as those used as an
integrated circuit manufacture photolithography DUV light source or for laser surface
treatment, e.g., annealing of amorphous silicon to make crystallized substrates for

manufacturing, e.g. for making thin film transistors for thin film displays.

15 CROSS-REFERENCE TO RELATED APPLICATIONS
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No. 11/805,583 filed on May 23, 2007, entitled HIGH POWER EXCIMER LASER
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30 PLACE ALI GNMENT TOOL, issued to Ershov et al. on March 9, 2004, the

di scl osures of all of which are hereby incorporated by reference.
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BACKGROUND
15 Excimer laser systems, ¢.g., single chamber laser systems with pulse stretchers,
e.g., applicants’ assignee’s 7XXX model laser system series and XLA-XXX (MOPA)
multi-chamber laser systems utilize pulse stretchers which applicants’ assignee refers to
as an Optical Pulse Stretchers (“OPuS”). Applicants have found that for certain uses,
e.g., for low temperature poly-silicon processing (“LTPS™) high power elongated beam
20  laser annealing or for tightly constricted laser beam characteristics and qualities, such as
the very narrow bandwidth, high repetition rate and very restricted pulse variation, e.g.,
for use in currently employed integrated circuit manufacturing tool employing such
laser systems for exposing wafers in such a process, the pulse stretchers can be
improved according to aspects of embodiments of the disclosed subject matter.
25 ' ' ,
. SUMMARY
An apparatus and method is disclosed which may comprise a high power
excimer or molecular fluorine gas discharge laser DUV light source system which may

comprise: a pulse stretcher which may comprise: an optical delay path mirror, an optical




An apparatus and nethod is disclosed which may conprise a high power

exci ner or nolecular fluorine gas discharge |aser DUV |ight source system
whi ch may conprise: a pul se stretcher which may conprise: an optical delay
path mirror, an optical delay path mrror gas purgi ng-assenbly which may
conprise: a purging gas supply systemdirecting purging gas across a face
of the optical delay line mrror. The optical delay path mrror may
conprise a plurality of optical delay path mirrors; the purging gas supply
system may direct purging gas across the face of each of the plurality of 5
optical delay line mirrors. The purging gas supply system nay conprise: a
purgi ng gas supply line; a purging gas distributing and directing nmechani sm
whi ch may direct purging gas across the face of the respective optical
delay path mirror. The purging gas supply system may conprise: a purging
gas supply line; a purging gas distribution manifold and a baffle
arrangenent directing purging gas across the face of the to respective
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subj ect MRLLE%1 channels when joined together connecting a purging gas inlet plenum to gas

manifold gas distribution openings. The apparatus and method may comprise: a mirror
15  position adjustment mechanism adjusting the position of an optical delay path mirror to
correct for errors in the alignment of the optical delay path. The mirror position
adjustment mechanism may comprise: an optical delay path mirror mount moveably
. connected to an optical delay path housing wall for movement of the optical delay path
mirror relative to the optical delay path.
20
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 shows an illustration in schematic form of a pulse stretcher according to
aspects of an embodiment of the disclosed subject matter,
FIG. 2 shows a perspective exploded view of a pulse stretcher tower including
25 . mirror housings and a beam splitter housing and enclosure tubes according to aspects of
an embodiment of the disclosed subject matter;
FIG.” s 3A and 3B show exploded perspective views of aspects of an

embodiment of the disclosed subject matter;



FIG' s 4A, 4B and 4C show a side view and perspective views, respectively,
of a mrror housing body position adjustnent nmechani smaccording to aspects
of an enbodi nent of the disclosed subject matter; FIG 5 shows a
perspective view of a mrror position adjustnent assenbly 5 according to
aspects of an enbodi ment of the disclosed subject matter; FIG 6
shows a perspective view of a mrror position adjustnent nechani sm
according to aspects of an enbodi ment of the disclosed subject matter;

FIG 7 shows a perspective view of a purge gas distribution manifold
according to aspects of an enbodi nent of the disclosed subject matter;
toFIG 8 shows a perspective view of a mrror positioning tool according to
aspects of an enbodi ment of the disclosed subject matter; FIG 9
shows a perspective view of- a mrror gas distribution assenbly according to
aspects of an enbodi ment of the disclosed subject matter; FIG 10 shows a
perspective view of another aspect of the gas distribution 15 assenbly

according to aifﬂ?GTs%AoﬁB%d@J@%Wﬂae Sfewt ﬁi@e&me\qe@y ?stg; A FI G
11 shows a perspectivé view illustrating another aspect G I ment
a mirror housing body position adjustment mechanism according to aspects of an

embaodiment of the disclosed subject matter;
FIG. 5 shows a perspective view of a mirror position adjustment assembly
5 ., according to aspects of an embodiment of the disclosed subject matter;
FIG. 6 shows a perspective view of a mirror position adjustment mechanism
according to aspects of an embodiment of the disclosed subject matter;
FIG. 7 shows a perspective view of a purge gas distribution manifold according
to aspects of an embodiment of the disclosed subject matter;
10 FIG. 8 shows a perspective view of a mirror positioning tool according to
aspects of an embodiment of the disclosed subject matter;
FIG. 9 shows a perspective view of a mirror gas distribution assembly according
to aspects of an embodiment of the disclosed subject matter;
FIG. 10 shows a perspective view of another aspect of the gas distribution
1s  assembly according to aspects of an embodiment of the disclosed subject matter.
FIG. 11 shows a perspective view illustrating another aspect of an embodiment

of the disclosed subject matter.

DETAILED DESCRIPTION

20 According to aspects of an embodiment of the disclosed subject matter a
adjustable mirror or mifrors, e.g., in an adjustable mirror tower, e.g., for an OPusS is
proposed, e.g., using a method to provide axial adjustment to the mirror(s)/mirror
tower(s)/mirror mount(s), €.g., in one housing, e.g., the lower housing of the OPuS
tower, or, alternatively in both towers, in order to better align the output of the OPus to

25  the portion(sj of the laser output light pulse beam that is not transitioned into the delay
path of the OPuS pulse stretcher. According to aspects of an embodiment of the
disclosed subject matter an axial adjustment can also provide a method to focus the
-mirror system, e.g., to compensate for variation in mirror radius curvature. The

adjustment can also be made accessible from the outside of the mirror housing in either



of the disclosed subject matter. DETAI LED DESCRI PTI ON 20According to
aspects of an enbodi nent of the disclosed subject matter a adjustable

mrror or mrrors, e.g., in an adjustable mrror tower, e.g., for an OPuS
I's proposed, e.g., using a nmethod to provide axial adjustnment to the
mrror(s)/mrror tower(s)/mrror nount(s), e.g., in one housing, e.g., the

| omwer housing of the OPuS tower, or, alternatively in both towers, in order
to better align the output of the OPus to 25 the portion(s) of the |aser
output light pulse beamthat is not transitioned into the delay path of the
OPUS pul se stretcher. According to aspects of an enbodi ment of the

di scl osed subject matter an axial adjustnent can al so provide a nethod to
focus the mrror system e.g., to conpensate for variation in mrror radius
curvature. The adjustnent can al so be nade accessible fromthe outside of
the mrror housing in either or both of the OPuS mrror towers. The

adj usting range could be, e.g., about 8.0mm m nimumor 10.0 nm nom nal ly
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a beam spl’l Contal e 8§, in a beamsplitter housing 70 shown
10 Tuming to FIG. 1 there is illustrated schematically a four mirror pulse stretcher

(OPuS) of the type used in applicants’ assignees laser systems as noted above, which

may be contained in a housing as schematically illustrated in FIG. 1 at 50. As .

itlustrated the laser system output laser light pulse beam 24 can enter the pulse strefcher

and encounter a beam splitter 76 contained, e .g., in a beam splitter housing 70 shown
15 by way of example in FIG. 2 and, e.g., be reflected to mirror 20A and from there to

mirror 20B and to mirror 20C and then to mirror 20D and back to the beam splitter to

form a delay path output 26, which may be the output of the entire beam pulse stretcher

or enter into a second beam splitter (not shown in FIG. 1) and into a second delay path,

e.g., with an additional four mirrors (not shown in FIG. 1),
20 As illustrated in FIG. 2 an OPuS 50 may have the beam splitter housing 70 in |

the between an upper tower 52 and a lower tower 54, each forming an enclosure to

provide, e.g., a nitrogen purge within the towers to avoid, among other things,

absorption of the DUV light output from, e.g., an excimer or other gas discharge laser

chamber. The pulse stretcher may have, e.g., a lower mirror housing 60 at the bottom
25 of the lower tower 54 and a similar upper mirror housing 60’ at the top of the upper

tower 52. :

Turning now to FIG, 1, and in more detail in FIG.’ s 3A and B, there is shown in
more detail an example of a lower housing 60 and its contents and an upper housing 60

and its contents according to aspects of an embodiment of the disclosed subject matter.



15 by way of exanple in FIG 2 and, e.g., be reflected to mrror 20A and
fromthere to mrror 20B and to mrror 20C and then to mrror 20D and back
to the beamsplitter to forma delay path output 26, which nmay be the
output of the entire beam pul se stretcher or enter into a second beam
splitter (not shown in FIG 1) and into a second delay path, e.g., with an
additional four mrrors (not shown in FIG 1). 20As illustrated in FIG 2
an OPuS 50 may have the beam splitter housing 70 in the between an upper
tower 52 and a | ower tower 54, each form ng an enclosure-to provide, e.g.,
a nitrogen purge within the towers to avoid, anong other things, absorption
of the DUV |light output from e.g., an excinmer or other gas discharge |aser
chanber. The pul se stretcher may have, e.g., a lower mrror housing 60 at
the bottom 25 of the |ower tower 54 and a simlar upper mrror housing 60
at the top of the upper tower 52. Turning nowto FIG 1, and in nore
detail in FIG' s 3A and 13, there is shown in nore detail an exanple of a
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. FIG. 3A illustrates in an expanded view a lower housing 60 and its contents
embodying, among other things, a mirror gas purging assembly 140, also shown in an
20  expanded view in FIG.’s 9 and 10. The lower housing 60 shown in FIG. 3A differs
from that of FIG. 2 in that it contains the mirror gas purging assembly 140. the upper
housing 60° shown in a more expanded view in FIG. 3B is more or less the same as the
upper housing 60’ in FIG. 2, though, as noted above, it too could have the same or
substantially the same mirror gas purging assembly 140 as shown in FIG. 3A and FIG.
25 9.
As can be seen in FIG.” s 3A and 9 a mirror purge assembly 140, by way of
example may include, e.g., a gas inlet line 150, which may be connected to the lower
housing gas purge line 202, throngh the wall of the housing 60. The mirror purge

assembly 140 may have a lower mirror extension 12 gas purge assembly 160 and an



20 expanded viewin FIG's 9 and 10. The | ower housing 60 shown in FIG 3A
differs fromthat of FIG 2 in that it contains the mrror gas purging
assenbly 140. the upper housing 60 shown in a nore expanded view in FIG
38 is nore or |ess the sane as the upper housing 60" in FIG 2, though, as
noted above, it too could have the sane or substantially the same mrror
gas purging assenbly 140 as shown in FIG 3A and FIG 259. As can be
seen in FIG' s 3A and 9 a mirror purge assenbly 140, by way of exanple may
include, e.g., a gas inlet line 150, which may be connected to the | ower
housi ng gas purge line 202, through the wall of the housing 60. The mrror
purge assenbly 140 nmay have a lower mrror extension 12 gas purge assenbly
160 and an upper mrror nmount extension 10 gas purge assenbly 170. The

m nor purge gas inlet 150 may be connected through a T-fitting 152 to an
upper mrror mount purge gas line 154 and a | ower mrror nount purge gas
line 156. The upper mrror nount purge gas line 154 and a |lower mrror
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i nt er nal K&k dadghe pynot g]astscpm¢ 168 mdyebe held in place in its opening in the purge plate
162 by a plurality of spring clips 165. The Pyrex plate 163 may be used, e.g., for an

alignment aid. During alignment of the OPuS mirrors, the beam may move out of the
15 beam path, which may, €.g., make it hard to see on bare metal. The Pyrex plate, Eeing
placed completely around the mirror hole openings, can fluoresce when impinged with
UV light. A technician will then be able to see where the beam is at, allowing the
repositioning of the beam correctly onto the mirrors.
Purge gas, e.g., nitrogen, may be directed to internal passages (not shown) in the
20  manifold formed by manifold bottom plate 1662, and manifold top plate 166b, from the
gas inlet line 156, and flow to manifold outlet openings 166¢ (shown in FIG. 9). The
lower purge gas manifold plates 166a and 166b may be held together by suitable
screws. The baffle plate 163 may be held in place to direct purge gas across the faces of
the mirrors in the mirror mount extension 12 by a bracket 168, which may include a
25  bracket mounting plate 167, attached to the wall of the housing 60 by mounting screws
169. Asshown in FIG
An upper mirror purge baffle assembly 170 may include a lower baffle plate 172
and an upper baffle plate 174, which may have internal channels (not shown) leading

from a plenum (not shown) connected to a gas fitting 192 to openings 178. The purge



20 manifold formed by manifold bottom plate 166a, and manifold top plate
166b, fromthe gas inlet line 156, and flow to manifold outlet openings
166¢c (shown in FIG 9). The | ower purge gas nanifold plates 166a and 166b
may be hel d together by suitable screws. The baffle plate 163 nmay be held
in place to direct purge gas across the faces of the mrrors in the mrror
nount extension 12 by a bracket 168, which may include a 25 bracket
nounting plate 167, attached to the wall of the housing 60 by nounting
screws 169. As shown in FIG An upper mrror purge baffle assenbly
170 may include a |lower baffle plate 172 and an upper baffle plate 174,
whi ch may have internal chatnels (not shown) |eading froma plenum (ot
shown) connected to a gas fitting 192 to openings 178. The purge gas

| eavi ng the openings 178, simlar to the gas |eaving openings 166¢c in the
| ower mrror gas purge assenbly, may be directed across the face of the
mrrors, | ower tower mrrors 20D and 20B, in a second delay path (not
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may al so kisvdotanedahianism 3] as shown in FIG. 5, parallel to the surface of the mounting block

14, to thereby adjust the radial separation of the mirrors, e.g., mirrors 20D and 20B in
the bottom housing 60 of the pulse stretcher 50 for respectively the first or second delay
path of the pulse stretcher 50.

20 As can be seen in more detail in FIG. 4C, FIG. § and FIG. 6, an adjustment
mechanism adjusting set screw 40 may be employed. The set screw 40 may include, by
way of example, an internally threaded sleeve (threads not shown) into which a
threaded shaft having a threaded portion 48 (threads not shown) and an unthreaded
portion 104 extending through the sleeve 56. The sleeve 46 may also have a retaining

25 flange 56. locking washer slots 108 may serve to hold in place an upper locking washer
42 and a lower locking washer 44. The upper locking washer 42 along with the
retaining flange 56 may serve to hold the adjustment set screw 40 in place in an
extension 80 from the adjustment carriage 19, which extends into an opening in the
mounting block 14 as illustrated in FIG. 5 and in partially cutaway form in FIG. 6. A



25 flange 56. | ocking washer slots 108 may serve to hold in place an upper
| ocki ng washer 42 and a | ower | ocking washer 44. The upper | ocki ng washer
42 along with the retaining flange 56 may serve to hold the adjustnent set
screw 40 in place in an extension 80 fromthe adjustnment carriage 19, which
extends into an opening in the nmounting block 14 as illustrated in FIG 5
and in partially cutaway formin FIG 6. A ball tip 102 on the adjustnent
set screw 40 may interact with a dinpled ball tip receiving nechani sm at
the bottom of the insert opening 54 in the nounting block 14, as

il lustrated by way of exanple in FIG 6. The adjustnent set screw nmay be
mani pul ated, utilizing a wench nut 106, to rotate within the threaded
collar 46, to 5 thereby |l engthen or shorten the extension of the shaft 104
and thus nove the adjustnent carriage relative to the housing wall 60, 60",
to which the mounting block 14 is attached and thus noving the respective
m nor nount extension and the respective two mrrors toward or away from
the pul sepgj Exgtiﬁb%h &gh&ﬂleﬁis& Qﬁeaub%am@lar% vilke: BHlpt&l ST cher 50. The
w ench nut 13 coopérate with a tool g., as shown in FI'G 8, which
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15  which may extend through an opening in the mounting block 14 of the upper mirror

mounting assembly 10 and engage the adjustment set screw for the lower mirror
mounting assembly 12.

Thus, with adjustment carriage 16 attached for relative movement with respect

to the respective mirror mounting plate 14, e.g., by the crossed roller rail séts 32, 34,
20  which may comprise by way of example an NB-X000 rail set, made by DeiTron. The

rail sets 32, 34 allow for the radial adjustment carriage 16 to move with respect to

respective mounting block 14 in a very controlled and aligned fashion, e.g., with an

accuracy of alignment of around 2 microns (0.0008”) over a travel of, e.g., about 4

inches. Screws 58 on the first guide rail 32 may attach to the mounting plate 14. The
25  adjustment chrriage 16 may also be connected to guide rail 34 by screws 38.

The upper holding washer 42 and lower holding washer 44 may each allow a
threaded portion 46 of the adjustment mechanism 40 to spin in place when rotated,
while, e.g., the sleeve 46 is held in place, also by the action of the upper holding washer
42 and the retaining flange 56. The rotation of the threads 46 serve to move a threaded



t hreaded portion 46 of the adjustnment nechanism 40 to spin in place when
rotated, while, e.g., the sleeve 46 is held in place, also by the action of
t he upper hol di ng washer 42 and the retaining flange 56. The rotation of
the threads 46 serve to nove a threaded sleeve 48 on the threaded portion
46, noving the sl eeve up and down on the threaded portion 46. A ball end
nmounti ng 52 engaging a receptor in the floor of the position nechani sm
opening 54 in the nmounting plate 14 noves the carriage 16 with respect to
the plate 14. 5Axi al adjustment nay be nade using, e.g., a - 80 fine pitch
adj ustment screw portion 48 of the position adjustnment mechani sm 40. The
rollers (not shown) of the crossed roller rail sets 32, 34 may be prel oaded
for zero "slop"” and a rigid slide. The fine pitch adjustnent screw with
-retai ning washers 42,44 may al so serve to prevent the adjustnment set screw
40 from being conpletely renoved while installed. This can 10 assure that
if the unit is tightened too nmuch the damage will occur in the adjustnent
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are shown assbtdthalpf th:e wlitl is tightened too much the damage will occur in the adjustment set
screw and not the optical assembly.

When an excimer or other gas discharge laser, e.g., operating in the DUV range,
laser runs at high power (30W and higher), absorption of light by the QPuS mirrors can
heat up these mirrors and the surrounding gas. This warm gas moves in the optical beam

15  path and creates a non-uniform disturbance of the refractive index in the optical path.
As a result, the beam propagating through this disturbed area suffers pointing change
and increased divergence. As a result, the output beam can show splitting of its 1
divergence profile. _

According to aspects of an embodiment of the disclosed subject matter the

20 above described gas manifolds and baffle assemblies, or other like them, may be
installed near the respective OPuS mirror(s) to continuously remove the warm gas away
from the mirror surface and away from the beam path. The purge gas in preferred
embodiment is N, Only purged mirrors 20D and 20B, for each of the two illustrative
delay paths in the pulse stretcher, in the lower housing 60 are shown, but up to all four

25  mirrors, in each delay path, can be purged, i.e., the same or similar purging assembly
méy also be incorporated into the illustrative upper housing 60° containing the mirror
20A and 20C for each of the two delay paths in the illustrative pulse stretcher. The

purge gas may be flowed across the reflecting surfaces of the mirror(s) in sufficient

10



25mrrors, in each delay path, can be purged, i.e., the sane or simlar

purgi ng assenbly may al so be incorporated into the illustrative upper
housi ng 60" containing the mrror 20A and 20C for each of the two del ay
paths in the illustrative pulse stretcher. The purge gas may be fl owed

across the reflecting surfaces of the mrror(s) in sufficient quantity and
flowrate to renove the heated gas |ayer, e.g., which tends to be

accurrul ating near the mrror surfaces without the presence of the purge gas
flow FIG 7 illustrates by way of exanple a purging gas manifold 200,
according to aspects of an enbodi ment of the disclosed subject matter,

whi ch purging gas mani fold 200 can $ supply purging gas |lines 202, 204 and
206, respectively to the lower tower mrror housing 60, the beamsplitter
housing 70 and the upper tower mrror housing 60'. The mani fold.200 may be
supplied with purging gas, typically nitrogen in DUV | aser systens to avoid
absorption of the DUV radiation, froma |aser system nitrogen/other purging

as sourc ' | itting: ' a mnifold to
O ot T hus St afd Brade 16 QU6 A RSN PR lydel L by BcRAEndsTbBe 2 T
mani f ol d prepundgdignear theeindyguifagh withessthe presaseef egRirgsgasdlavl above, an

o o, 11 4077 AR50 g akl Yt BBl S el RRERL 1
and in pawof by emhpdiogetioff the disalopat subjuct oatter, phiichepusging gadwannifisld @0dicay to
cepect s byl M B The ot e et e SR T S o PO
mirror pospesingi6Grehbeansspliter housind 120 i the nppgaswassieri hpudi 6071 7Thear e
N
optical deyssmpmtavord abserphion of thy BUVandiaton, didnea haer sysieyh siongerdothyr i N t he
| ower t OW?J[lrg(?rpgt éag%lauxgg l(r?&f 59% tﬂ}orurgﬁra gas supply fitting 212 into a manifold
10 distribution pipe 208. Each gas supply fitting 209 leading from the manifold pipe 208
may have the high pressure washer 158 as noted above. an elbow fitting 210 connects
each manifold pipe outlet to the respective supply line 202, 204 and 206.
FIG. 11 shows, partly schematically and in partly exploded form a portion of a
pulse stretcher according to aspects of an embodiment of the disclosed subject matter.
15 In the portion of the pulse stretcher illustrated by way of example in FIG. 11 both the
mirror position mechanism 15 and the purging gas assembly 160, 170 are shown as
being assembled in the upper tower optical delay mirror housing 60°. It will be
understood that this could also be done in the lower tower optical delay path mirror
housing 60 and/or alternatively done only in the lower tower optical delay path mirror
20  housing 60. Alternatively according to aspects of an embodiment of the disclosed
subject matter, the optical delay path mirror position mechanism 15 may be
implemented in either the housing 60 or the housing 60’ and the mirror gas purging
system 160, 170 implements in both of the housings 60, 60’ or only in the opposite one
from the one in which the mirror positioning mechanism 15 is implemented.
25 It will be understood by those skilled in the art that apparatus and method is
disclosed which may comprise a high power excimer or molecular fluorine gas
discharge laser DUV light source system, e.g., 60W or more for photolithographic
process light sources and 180 watts of miore for thin film annealing process light sources

which may comprise: a pulse stretcher which may comprise: an optical delay line

11



20 housing 60. Alternatively according to aspects of an enbodi nent of the
di scl osed subject matter, the optical delay path mrror position nechani sm
15 may be inplenented in either the housing 60 or the housing 60" and the
mrror gas purging system 160, 170 inplenents in both of the housings

60, 60" or only in the opposite one fromthe one in which the mrror
positioning nmechanism 15 is inplenented. 25It wll be understood by those
skilled in the art that apparatus and nethod is disclosed which may
conpri se a high power exciner or nolecular fluorine gas discharge | aser DWW
| i ght source system e.g., 60Wor nore for photolithographic process |ight
sources and 180 watts of nore for thin film annealing process |ight sources
whi ch may conprise: a pulse stretcher which may conprise: an optical delay
line mrror, an optical delay line mrror gas purging assenbly which may
conprise: a purging gas supply systemdirecting purging gas across a face
of the optical delay line mrror. Such purging gas directed across the face
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10  rnirrors, e.g., the plurality may be all of the mirrors in a pulse stretcher or all in an :
optical delay path of a pulse stretcher with multiple delay paths or all in a housing
holding mirrors at one end of the pulse stretcher or at least one mirror or pair of mirrors
at one end of the pulse stretcher. The purging gas supply system may comprise: a
purging gas supply line; a purging gas distributing and directing mechanism which may
15  direct purging gas across the face of the respective optical delay path mirror. The
purging gas supply system may comprise: a purging gas supply line; a purging gas
distribution manifold and a baffle arrangement directing purging gas across the face of
the respective optical delay path mirror. The baffle may comprise a light transmitting
opening exposing a respective optical delay path mirror to a light beam in the delay
20  path. The distribution manifold may comprise: a top plate and a bottom plate forming
internal channels, when joined together, or internal channels form in other ways,
connecting a purging gas inlet plenum to gas manifold gas distribution openings. The
apparatus and method may comprise: a mirror position adjustment mechanism adjusting
the position of an optical delay path mirror to cotrect for errors in the alignment of the
25  optical delay path. The mirror position adjustment mechanism may comprise: an
optical delay path mirror mount moveably connected to an optical delay path housing
wall for movement of the optical delay path mirror relative to the optical delay path,
e.g., along the path or transverse to the path. The mirror purge gas distribution system

and the mirror positioning system may be housed in the same housing at either end of
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15 direct purging gas across the face of the respective optical delay path
mrror. The purging gas supply system may conprise: a purging gas supply
line;, a purging gas distribution manifold and a baffle arrangenent
directing purging gas across the face of the respective optical delay path
mrror. The baffle may conprise a light transmtting opening exposing a
respective optical delay path mrror to a |ight beamin the delay 20 path.
The distribution manifold nay conprise: a top plate and a bottom pl ate
form ng internal channels, when joined together, or internal channels form
in other ways, connecting a purging gas inlet plenumto gas manifold gas

di stribution openings. The apparatus and nethod may conprise: a m nor

posi tion adjustnent mechani sm adjusting the position of an optical delay
path mrror to correct for errors in the alignnent of the 25 optical delay
path. The mrror position adjustnment nmechani sm May conprise: an optical
delay path mrror nount noveably connected to an optical delay path housing
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di scl osed subj ect _matter not e abovgbot her s (t:o | d ﬁg %f 'tﬂ‘g%ﬁ nt ed. For
exanpl e nidthgsmadifi¢ations anges b WO be apraret ‘o esT Hilist i itys 60 and
60" or onladditidn9fEchanbéscdhdansdifichiRnetd thekischeed pRilaifedskpgts&d or the
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only two fmgogieentsof g P%Lnﬁ%‘!:?‘f Gl '35 PRt BEVE FFEIPUEQNT, and n the
f or merzoc aSmpRigentdd. o eR@Et Pleiniigror surface purging could be carried out in both housings
60 and 60’ or only in one, which could be either the‘ upper housing 60’ or the lower
- housing 60. In addition, mirror positioning adjustments could be for only two mirrors
in the respective delay path or for all four, and n the former case one mirror mounting
assembly can be adjustably positioned within the upper housing 60’ and one in the
25 lower housing 60, e.g., eliminating the need for the extension through the mounting
block, such as shown by shaft 90 in FIG. 5.
While the particular aspects of embodiment(s) of the HIGH POWER EXCIMER
LASER WITH A PULSE STRETCHER described and illustrated in this patent
application in the detail required to satisfy 35 U.S.C. §112 is fully capable of attaining
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assenbly can be adjustably positioned within the upper housing 60" and one
in the .25l ower housing 60, e.g., elimnating the need for the extension
t hrough the nounting bl ock, such as shown by shaft 90 in FIG 5.

Wil e the particul ar aspects of enbodi ment(s) of the H GH PONER EXCEVLER
LASER WTH A PULSE STRETCHER described and illustrated in this patent
application in the detail required to satisfy 35 U S.C 112 is fully
capabl e of attaining any above-described purposes for, problens to be
solved by or any other reasons for or objects of the aspects of an

enbodi nent (s) above described, it is to be understood by those skilled in
the art that it is the presently deScribed aspects of the described
enbodi ment (s) of the disclosed subject matter are nerely exenplary,
illustrative and representative of the subject matter which is broadly
contenpl ated by the disclosed subject matter. The scope of the presently
descri bed and cl ai ned aspects of enbodi nents fully enconpasses ot her
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All structural and functional equivalents to any of the e]ements of the above—descnbed
15  aspects of an embodiment(s) that are known or later come to be known to those of
* ordinary skill in the art are expressly incorporated herein by reference and are intended
to be encompassed by the present claims. Any term used in the specification and/or in
the claims and expressly given 2 meaning in the Specification and/or claims in the
preéent application shall have that meaning, regardless of any dictionary or other
20 commonly used meaning for such a term. It is not intended or necessary for a device or
method discussed in the Specification as any aspect of an embodiment to address each
and every problem sought to be solved by the aspects of embodiments disclosed in this
application, for it to be encompassed by the present claims. No element, component, or
method step in the present disclosure is intended to be dedicated to the public regardless
25 = of whether the element, ‘comp0nent, or method step is explicitly recited in the claims.
No claim element in the appended claims is to be construed under the provisions of 35
U.8.C. §112, sixth paragraph, unless the element is expressly recited using the phrase

"means for" or, in the case of a method claim, the element is recited as a "step” instead

of an "act".
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25 of whether the elenent, conponent, or nethod step is explicitly recited
inthe clains. No claimelenent in the appended clains is to be construed
under the provisions of 35 U S.C. 112, sixth paragraph, unless the el ement
is expressly recited using the phrase "neans for" or, in the case of a
method claim the elenment is recited as a "step” instead of an "act".

It wll be understood also be those skilled in the art that, in fulfillnent
of the patent statutes of the United States, Applicant(s) has disclosed at
| east one enabling and wor ki ng enbodi nent of each invention recited in any
respective clai mappended to the Specification in the present application
and perhaps in sone cases only one. For 5 purposes of cutting down on
patent application length and drafting time and meki ng the present patent
application nore readable to the inventor(s) and others, Applicant(s) has
used fromtinme to tine or throughout the pr esent application definitive

verbs (e.g., "is","are", "does", "has", "incl udes or the Iike) and/ or
other definitiye. : led S RS g,amlgﬁ it of krRads,
"signal s" or t]:ﬁ ﬁ% Q';‘dé{%tc?%d alsog{eun%ﬁ%?ﬂhd“? "produci hg,ﬁn oug?ﬁg,

"t aki ng, "pdidm sfaiutes f mﬂﬂmmgSmtémlemghwﬁph@s"dxsqm4g¢m one epablivglad | ng" or
the.like), in def

S a ﬁaﬁn?{ﬁple
functi ona YV?W% b rtlal%%tror}cfeslgﬁlﬁ’tgfl{lfgn %E{tgd ?‘hagl%mve ion o fifbath oY
gs pef:t /£ 3&153\1/1&‘&:&%@&9% pﬁseﬂi[lnmhbﬂmd nrmdt tpediaps resosndjasest otrorerFasei ng .
i scl ose er eyer, .any, suc ni s use
to descriBBEPEHRS aﬁﬁ‘é‘EPﬁ ?ﬁng PP eﬁneﬁ%% c‘é{? gth Q“?’d%ﬁ{fﬂﬁgug{ffh ?ﬂArlr‘t)rllégﬂd=
entl;odl n'fn]bt&seﬁh ﬁﬁh@:sg?hhmcgu morei rcsiabl%tnyhe‘ matmaés) 2o othens, Applisani(s) has el
sub- system anent .. su L articul ar
mat er?/al PW“W&%*‘“}W&%&’@E@" "ﬁghér%'E%f%g%%%c%{ﬁ?rg%eg%sd&%%st@%p’r gti ng the
tscoEe of ﬁkre‘ agabr‘&@ets”;r&iats’er‘;mludmh’abr tfppk?)cﬂc]ﬂc(r&)hehdeﬁmmvlenﬁbd(e andhcl ai ned,
0 be pregs one Qf. Nore. ,.qQr .0 rases,
" by vvas ofP~ ‘S‘o\‘ﬁ?ﬂxeca‘m? or RS ﬁ'p éea%s : ASERRS e%a&gb ka%%r gi : E%{Lg% :Ovel y
only, fo " b¥producing,” 1‘1ksim§’t mkmg;‘i’ ‘t}mégmg,:émalqnga’rﬂsﬂbmmhmg,hﬁng?enaail one or
more, or &l clulaé,(l}g’h deﬁ:l?% %{?’Saspecﬁﬁeatu?gﬁlg gﬂ? &h.tzm R&i noﬁ%?m d be" and

the like. & rials an e |like should
be consi dﬁmeﬁbdaﬁt;b@f dﬂcﬂbf ddsedbmglayxyaﬁleadq:ﬁmswobéma&pe@tfeatﬁretﬁhﬂn@mefor nmor e

di scl d enb t d t f

oo or - moPEERSHIEER) AT e sitisk AfaB 81 EioRBP WAL LR SIBTbAd RN, ©f BN |
possi bl e ethishphiesse oo thet liie ﬁubchmtdenrattteem aepeqmurf:/slemeat abahy afvlesone | in
fulfillment of the re the ha
d?sc: bs e IR & r]’s"’id 5 Iseféh‘er ’)?a‘rr?)t e %ﬁ;agﬁghgggpect#P @%‘5‘2 el e?rent
of an enbeshpaent, @ﬁb-etampmene,rﬁm@hssmmlgmﬁthm;s@bﬂeolar meetariad, opthenlfiet iti s
e efSe RAR R Rlrb o@D R rE A Yoop of hi'sBleb kel o LARE"

applicati
applicant(s) has invented, and claimed, to be preceded by one or more, or all, of the

following limiting phrases, “by way of example,” “for example,” “as an example,”

20  “illustratively only,” “by way of illustration only,” etc., and/or to include any one or
more, or all, of the phrases “may be,” “can be”, “might be,” “could be” and the like. All
such features, elements, steps, materials and the like should be considered to be
described only as a possible aspect of the one or more disclosed embodiments and not
as the sole possible implementation of any one or more aspects/features/elements_ of any

25 embodiments and/or the sole possible embodiment of the subject matter of what is
claimed, even if, in fulfillment of the requirements of the patent statutes, Applicant(s)
has disclosed only a single enabling example of any such aspect/feature/element of an
embodiment or of any embodiment of the subject matter of what is claimed. Unless

expressly and specifically so stated in the present application or the prosecution of this
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application, that Applicant(s) believes that a particul ar
aspect/feature/ el enent of any disclosed enbodi nent or any particul ar

di scl osed enbodi nent of the subject natter of what is clained, anmounts to
the one an only way to inplenent the subject matter of what is clainmed or
any aspect/feature/elenment recited in any such claim Applicant(s) 5 does
not intend that any description of any disclosed aspect/feature/el enment of
any di scl osed enbodi nent of the subject matter of what is clainmed in the
present patent application or the entire enbodi nent shall be interpreted to
be such one and only way to inplenment the subject matter of what is clained
or any aspect/feature/elenent thereof, and to thus limt any claimwhich is
broad enough to cover any such disclosed 10 inpl enentation along with other
possi bl e i npl enentations of the subject matter of what is clained, to such
di scl osed aspect/feature/el enent of such disclosed enbodi nent or such

di scl osed enbodi nent. Applicant(s) specifically, expressly and

unequi Vocabélﬁ'cahgﬁ%nﬂrs ﬂ(]eta yaeﬁé&'gmaw smiz far d§RePRhite/EiERBAd If sydependent

claimwth of any gg feature/element, step; or the
li ke of tkiescbmq ewbodimentor apy pmmxlardxsse ebembetliment ofsheysubiset mapsr af or

clainms fr rpreted

o moan t A (sTalrlet, EhEEL ot b B e e N R o

cover t he what istidaimgdionmky aapectifeatieefricmientreaited imany sish c\‘:ﬁ!mhAapllmnt(S)

i"npl engnt gL 1o ry\@%e‘g{mm{,ﬁ to

|npleg§nt§%%éﬂ§§ﬁgc ?Pe%?&?%?@#gﬁgﬁangagﬁh% any su?ﬁaggFgﬁ?HCIaln(s)

and thus Bcldsed embodigenhef thesuhdect dattar tPf whatanglaisegdin sie present patent

aspect / eabhieligh SUenfi R Sflich Bl B Ellerd RN sull Gl rldwoh v Mo WY
imt the Stope o br oader aspect eatu enent of any such parent

cI aim hl néhpktmegt the subjectrpates of what in sleimed hfefrnYcPéP%ﬁMfeWe{elP@%ﬁMnt claim

into the I §ﬂ£@ i sing:

a high pO\E\IB/jg‘!ri ?d;%glgl#gdrl{%ly cﬂ’@ ‘bﬁld\e(l\?s })Qdoﬁorllléhtas ‘%pg‘?%i%“?‘ ase‘? DUV |i ght

sour c 40 sy énplreotation slang: with @bt@@ssbkemme%%wps péﬂlngubJect matter of what

is claimed, to such disclosed aspect/feature/element of such disclosed embodiment or

such disclosed embodiment. Applicant(s) specifically, expressty and unequivocally
intends that any claim that has depending from it a dependent claim with any further
detail of any aspect/feature/element, step, or the like of the subject matter of what is

15 recited in the parent claim or claims from which it directly or indirectly depends, shall
be interpreted to mean that the recitation in the parent claim(s) was broad enough to
cover the further detail in the dependent claim along with other implementations and
that the further detail was not the only way to implement the aspect/feature/element
claimed in any such parent claim(s), and thus be limited to the further detail of any such

20  aspect/feature/element recited in any such dependent claim to in any way limit the
scope of the broader aspect/feature/element of any such parent claim, including by

incorporating the further detail of the dependent claim into the parent claim.
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an optical delay line mrror, an optical delay line mrror gas purging

assenbly conpri sing: a purging gas supply systemdirecting purging
gas across a face of the optical delay line mrror; the purging gas supply
system conprising: a purging gas supply line; a purging gas
distribution manifold and a baffle arrangenment directing purging gas across
the face of the respective optical delay path mrror; and wherein the
baffl e conprises a light transmtting opening exposing a respective optical
delay path mirror to a light bean1iﬁgﬁﬂgﬂﬁelay path. 2. The apparatus of
claim1l further conprising: the optical delay line mrror conprising
a plurality of optical delay line mrrors; t he purging gas supply

syst em diWeetdimg purgi ng gas across a face of each of the plurality of
optical delay line mrrors. 3. The apparatus of claim1 further conprising:
the distribution manifold conprising: a top plate and a bottom pl ate
form ng inter nah agfatanicdosopiaiig: j oi ned toget her connecting a purging gas
inlet plenumto gas ni fold gas distribution, openi ngs. .
a IH& power excimer or molecular fluorine gas discharge laser DUV light
source system comprising:
a pulse stretcher comprising:
an optical delay line mirror,
an optical delay line mirror gas purging assembly comprising:
a purging gas supply system directing purging gas across a face of the
optical delay line mirror;
the purging gas supply system comprising:
a purging gas supply line;
a purging gas distribution manifold and a baffle arrangement directing
purging gas across the face of the respective optical delay path mirror; and
wherein the baffle comprises a light transmitting opening exposing a

respective optical delay path mirror to a light beam in the delay path.

2. The apparatus of claim 1 further comprising:
the optical delay line mirror comprising a plurality of optical delay line
MIrrors;
the purging gas supply system directing purging gas across a face of each

of the plurality of optical delay line mirrors.

3. The apparatus of claim 1 further comprising:
the distribution manifold comprising:

a top plate and a bottom plate forming intemal channels when joined

together connecting a purging gas inlet plenum to gas manifold gas distribution

openings.
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4. The apparatus of claim1 further conpri sing: a mrror position

adj ust nrent nechani sm adj usting the position of an optical delay path mrror
to correct for errors in the alignnment of the optical delay path. 5. The
apparatus of claim2 further conpri sing: a mrror position adjustnent
mechani sm adj usting the position of an optical delay path mrror to correct
for errors in the alignnent of the optical delay path. 6. The apparatus of
claim3 further conpri sing: a mrror position adjustnment mechani sm
adjusting the position of an optical delay path mrror to correct for

errors imnthe -ﬁ{el Pr%g&gopgla&p ﬁﬁﬁfek@é&h Slelay path. 7. The apparatus of

claim4 further rising: e mrror position adjustnent nechani sm
conpri si ng: amnm@mlpammuewmwﬂpmmhnmwhmnnnnm@nmngﬁheabmyonaﬁhacted to

mrror 1l atvited deite PR S Gyt RO Ra e heniogs e Speefafy, B

further conprigmting: the mrror position adjustnent mechani sm conpri si ng:
an optical delay path mrror nount noveably connected to an optical delay
pat h housing wall for novenment of the optical delay path mnor relative to

the optical dehRVpPahfls of claim 2 further comprising:
a mirror position adjustment mechanism adjusting the position of an
optical delay path mirror to correct for errors in the alignment of the optical delay
path.

6. The apparatus of claim 3 further comprising:
a mirror position adjustment mechanism adjusting the position of an
optical delay path mirror to correct for errors in the alignment of the optical delay

path.

7. The apparatus of claim 4 further comprising:
the mirror position adjustment mechanism comprising:
an optical delay path mirror mount moveably connected to an optical
delay path housing wall for movement of the optical delay path mirror relative to

the optical delay path.

8. The apparatus of claim 5 further comprising:
the mirror position adjustment mechanism comprising:
an optical delay path mirror mount moveably connected to an optical
delay path housing wall for movement of the optical delay path mirror relative to

the optical delay path.

9. The apparatus of claim 6 further comprising:

the mirror position adjustment mechanism comprising:
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9. The apparatus of claim6 further conprising: the mrror position

adj ust nrent nechani sm conpri si ng: an optical delay path mrror nount
noveably connected to an optical delay path housing wall for novenent of
the optical delay path mrror relative to the optical delay path.

an optical delay path mirror mount moveably connected to an optical
delay path housing wall for movement of the optical delay path mirror relative to

the optical delay path,
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