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(54) ULTRAVIOLET LIGHT IRRADIATION DEVICE

(57) An ultraviolet light irradiation device (1) includes
an excimer lamp (3) provided with a long light-emitting
tube (30), a pair of electrodes (34, 35) disposed on the
outer wall surface of the light-emitting tube (30), and a
reflective coating (36) formed on the inner wall surface
of the light-emitting tube (30); an housing (2) that holds
both ends of the excimer lamp (3); a movement limiting
member (5) that protrudes from the bottom surface of the

housing (2) toward the excimer lamp (3); and a fall pre-
vention member (7) disposed under the excimer lamp
(3). At least a part of the fall prevention member (7) over-
laps with the light-emitting tube (30) in a first region and
a second region that are located on both sides of the
excimer lamp (3) in the longitudinal direction with respect
to the movement limiting member (5) when viewed from
the vertical direction.



EP 3 882 952 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

TECHNICAL FIELD

[0001] The present invention relates to an ultraviolet
light irradiation device.

BACKGROUND ART

[0002] Ultraviolet light irradiation devices using exci-
mer lamps as a light source have been known to irradiate
with vacuum ultraviolet light for cleaning substrates in
the manufacturing process of semiconductor substrates
and liquid crystal substrates.
[0003] An excimer lamp used in the ultraviolet light ir-
radiation device, which is filled with xenon gas in a light-
emitting tube made of quartz glass, emits ultraviolet light
of 172 nm.
[0004] The excimer lamp has a rectangular cross-sec-
tional shape of the light-emitting tube, includes a pair of
electrodes on the opposite outer surfaces and an ultra-
violet light reflective coating on the one inner surface,
and emits ultraviolet light from the other surface. The
excimer lamp is supported by a lamp holder at both ends
of the lamp in the tube axial direction inside a housing,
and the central part of the lamp is supported by a support
that holds the lower surface of the light-emitting tube.
(Refer to Patent Literature 1)
[0005] In the excimer lamp, the light-emitting tube un-
dergoes a curve to the opposite side of the light-emitting
surface (the side where an ultraviolet light reflective coat-
ing is formed) when the lamp lighting time elapses. The
reason for the curve is explained on the following. Ultra-
violet light distortion accumulates on the light-emitting
surface of the light-emitting tube with the elapse of the
lamp lighting time. However, the inner surfaces of the
light-emitting tube except the light-emitting surface are
covered with ultraviolet light reflective coating, hence the
ultraviolet light distortion is less likely to accumulate on
the inner surfaces of the light-emitting tube. Consequent-
ly, the light-emitting tube on the side of the light-emitting
surface contracts mainly in the longitudinal direction
(tube axial direction), resulting in curving convexly toward
the direction where the ultraviolet light reflective coating
is formed.
[0006] A technique is known to prevent this curve by
providing a movement limiting member having a wheel
in a housing of the ultraviolet light irradiation device to
mechanically restrain the curve of the light-emitting tube.
(Refer to Patent Literature 2)

CITATION LIST

PATENT LITERATURE

[0007]

Patent Literature 1: Japanese Patent Application

Laid-Open Publication No. 2011-139988
Patent Literature 2: Japanese Patent Application
Laid-Open Publication No. 2010-80351

SUMMARY OF INVENTION

Technical Problem

[0008] With the elapse of the lamp lighting time, how-
ever, the light-emitting tube has been pressed hard
against the movement limiting member in an attempt to
curve further, and finally starts to break at a contact point
where the light-emitting tube is in contact with the move-
ment limiting member.
[0009] A support is provided near the center of the light-
emitting tube to support the light-emitting tube from be-
low, but the position of the support is not specifically con-
sidered. In the event that the light-emitting tube breaks,
both ends of the excimer lamp are held in the housing;
however, depending on the location of the break, the tip
of the broken light-emitting tube may fall off to the under-
side of the device, damaging a workpiece or a roller,
which is a transport mechanism.
[0010] In view of the above issue, the object of the
present invention is to provide an ultraviolet light irradi-
ation device that prevents an excimer lamp from falling
off even if the light-emitting tube of the excimer lamp
breaks, and to provide an ultraviolet light irradiation de-
vice that does not damage a workpiece or a roller, which
is a transport mechanism located at the underside of the
device.

Solution to Problem

[0011] An ultraviolet light irradiation device according
to the present invention includes an excimer lamp pro-
vided with a long light-emitting tube transparent to ultra-
violet light, a pair of electrodes disposed on the outer wall
surface of the light-emitting tube to face each other in the
vertical direction, and a reflective coating formed on the
upper inner surface of the light-emitting tube; a housing
that is disposed on the upper side of the excimer lamp
and holds both ends of the excimer lamp in the longitu-
dinal direction; a movement limiting member that pro-
trudes from the bottom surface of the housing toward the
excimer lamp; and a fall prevention member disposed
under the excimer lamp. At least a part of the fall preven-
tion member overlaps with the light-emitting tube in a first
region and a second region that are located on both sides
of the excimer lamp in the longitudinal direction with re-
spect to the movement limiting member when viewed
from the vertical direction.
[0012] Even if the light-emitting tube breaks at a point
where the movement limiting member is in contact, this
configuration allows a tip of the broken light-emitting tube
to be held by the fall prevention member, prevents the
excimer lamp from falling down, and therefore avoids
damaging a workpiece or a roller, which is a transport
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mechanism located at the underside of the device.
[0013] At least a part of the fall prevention member
may overlap with the light-emitting tube independently in
the first region and the second region. At least a part of
the fall prevention member may overlap with the light-
emitting tube continuously in the first region and the sec-
ond region in a manner of straddling the movement lim-
iting member.
[0014] These configurations, which allow the fall pre-
vention member to be disposed to overlap at least par-
tially with the light-emitting tube in the first region and the
second region that are located on both sides of the ex-
cimer lamp in the longitudinal direction with respect to
the movement limiting member, prevent the excimer
lamp from falling down, even if the light-emitting tube
breaks.
[0015] It is preferable that the fall prevention member
do not overlap with the electrode provided on the lower
outer wall surface of the light-emitting tube when viewed
from the vertical direction.
[0016] This configuration reduces the amount of light
blocked by the fall prevention member.
[0017] The ultraviolet light irradiation device may in-
clude a shielding plate protruding from the inner side wall
of the housing toward the light-emitting tube and being
disposed such that the tip of the shielding plate is in close
proximity to the light-emitting tube. In this configuration,
the fall prevention member may protrude further from the
tip of the shielding plate toward the light-emitting tube.
[0018] This configuration, which allows the fall preven-
tion member to protrude further from the tip of the shield-
ing plate toward the light-emitting tube, enables the dis-
tance between the fall prevention member and the light-
emitting tube to be closer, thus readily ensuring the
strength of the fall prevention member.
[0019] The base end of the shielding plate is preferably
supported by the housing to allow the tip of the shielding
plate to be rotatable in a direction away from the light-
emitting tube.
[0020] This configuration allows an excimer lamp to be
readily replaced, when necessary, by rotating the shield-
ing plate in a manner of separating the tip of the shielding
plate from the light-emitting tube, since the shielding plate
and the fall prevention member move away from the light-
emitting tube.

BRIEF DESCRIPTION OF DRAWINGS

[0021]

FIG. 1 is a schematic elevation view illustrating a
configuration of an ultraviolet light irradiation device
according to an embodiment of the present inven-
tion.
FIG. 2 is a schematic cross-sectional view of the ul-
traviolet light irradiation device taken along line A-A
in FIG. 1.
FIG. 3 is a schematic cross-sectional view of an ex-

cimer lamp.
FIG. 4A is a schematic perspective view of the exci-
mer lamp and a shielding plate.
FIG. 4B is a schematic perspective view of the shield-
ing plate.
FIG. 5 is a schematic plan view of the excimer lamp
and the shielding plate.
FIG. 6 is a schematic view of the excimer lamp and
the shielding plate viewed from the tube axial direc-
tion of the excimer lamp.
FIG. 7 is a schematic view of the excimer lamp and
the shielding plate viewed from below.
FIG. 8A is a schematic plan view of the excimer lamp
and the shielding plate according to another embod-
iment of the present invention.
FIG. 8B is a schematic plan view of the excimer lamp
and the shielding plate according to another embod-
iment of the present invention.
FIG. 8C is a schematic plan view of the excimer lamp
and the shielding plate according to another embod-
iment of the present invention.
FIG. 8D is a schematic plan view of the excimer lamp
and the shielding plate according to another embod-
iment of the present invention.

DESCRIPTION OF EMBODIMENTS

[0022] Embodiments of an ultraviolet light irradiation
device according to the present invention are described
with reference to the drawings. Since each drawing is
illustrated schematically, it is noted that the dimensional
ratios in each drawing do not necessarily match the actual
dimensional ratios, and the dimension ratios do not nec-
essarily match between each drawing.
[0023] FIG. 1 is a schematic elevation view illustrating
a configuration of an ultraviolet light irradiation device
according to an embodiment of the present invention.
FIG. 2 is a schematic cross-sectional view of the ultravi-
olet light irradiation device taken along line A-A in FIG.
1. As shown in FIG. 1, the ultraviolet light irradiation de-
vice 1 includes a housing 2 and an excimer lamp 3. The
ultraviolet light irradiation device 1 irradiates a workpiece
W1 disposed to face the light-emitting surface 3a of the
excimer lamp 3 with ultraviolet light.
[0024] In the following descriptions, the direction in
which the excimer lamp 3 is extended (tube axis direction)
is defined as the X direction, the direction in which the
electrodes 34, 35 of the excimer lamp 3 face each other
is defined as the Y direction, and the direction orthogonal
to the X direction and Y direction is defined as the Z di-
rection, as shown in FIG. 1. In the case of describing a
direction to distinguish a positive direction from a nega-
tive direction, a positive or negative sign is added to the
direction, such as "+X direction" or "-X direction". In the
case of describing a direction without distinguishing a
positive direction from a negative direction, the direction
is simply expressed as "X direction". The ultraviolet light
irradiation device 1 is placed with the Y direction as a
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vertical direction.
[0025] A transport mechanism 4 that transports the
workpiece W1 is disposed below (the -Y side) the ultra-
violet light irradiation device 1. The transport mechanism
4 includes a plurality of rollers 41 and drive units 42, the
drive units 42 being provided at both ends of each roller
41 to drive the rollers 41. The workpiece W1 loaded into
the transport mechanism 4 is placed on the roller 41 and
is transported to a place under the excimer lamp 3 by
driving the roller 41. The workpiece W1 that has been
transported, is in close proximity to the excimer lamp 3
and is irradiated with vacuum ultraviolet light from the
excimer lamp 3. The workpiece W1 that has been irradi-
ated with vacuum ultraviolet light, is loaded out of the
transport mechanism 4.
[0026] The housing 2 has a rectangular top surface 21
and side surfaces 22 extending downward from each side
of the top surface 21, and is a box shape with an opening
23 at the bottom. The housing 2 is made of metal, for
example, an aluminum alloy.
[0027] FIG. 3 is a cross-sectional view of an excimer
lamp 3 that is cut in a plane perpendicular to the X direc-
tion. The excimer lamp 3 includes a light-emitting tube
30. The light-emitting tube 30 is made of a material that
is transparent to ultraviolet light (e.g. quartz glass). The
light-emitting tube 30 has an upper wall 31, a lower wall
32, and side walls 33, and is a rectangular tube with a
flat cross section. The light-emitting tube 30 is a long
shape in the X direction.
[0028] The inside of the light-emitting tube 30 is filled
with a discharge gas that generates excimer molecules
through discharge. In the present embodiment, the dis-
charge gas includes xenon (Xe). A more detailed exam-
ple of the discharge gas includes a gas with a mixture of
xenon (Xe) and neon (Ne) in a predetermined ratio, and
may also contain a trace amount of oxygen or hydrogen.
[0029] The outer surface of the upper wall 31 and the
outer surface of the lower wall 32 in the light-emitting
tube 30 are provided with a pair of electrodes 34, 35
facing each other. The electrode 34 provided on the outer
surface of the upper wall 31 is a high voltage supply elec-
trode, and the electrode 35 provided on the outer surface
of the lower wall 32 is a ground electrode. The electrodes
34, 35 have a mesh shape, allowing light to pass through
the openings in the mesh.
[0030] The shape of the electrodes 34, 35 may be dif-
ferent from each other, and the electrode 34 may have
a solid shape, since it does not need to allow light to pass
through it. The electrode 35 can be any shape that allows
light to pass through it, for examples, the electrode 35
having a shape with a plurality of slits.
[0031] The electrodes 34, 35 according to the present
embodiment are made of the same material, printed on
the outer surface of the light-emitting tube 30 through
screen printing and then formed through firing; however,
they may be made of a different material and formed
through a different method. The materials that constitute
the electrodes 34, 35 can include, for example, gold, plat-

inum, or alloys containing these materials.
[0032] The excimer lamp 3 includes a reflective coating
36. The reflective coating 36 is formed on the inner sur-
face of the upper wall 31, which is the opposite side of
the light-emitting surface 3a of the light-emitting tube 30.
The reflective coating 36 reflects the ultraviolet light that
generates in the light-emitting tube 30 and travels toward
the upper side, to the lower side. The reflective coating
36 according to the present embodiment is formed only
on the inner surface of the upper wall 31, however, the
reflective coating 36 may also be formed on the inner
surfaces of the side walls 33.
[0033] The material that constitutes the reflective coat-
ing 36 can be obtained, for example, by coating and firing
suspension solution or the like that contains particulate
silica (SiO2), alumina (Al2O3) or the like.
[0034] The excimer lamp 3 is disposed in the housing
2. The excimer lamp 3 is held by a pair of lamp holders
24 below the housing 2 with a space apart from the hous-
ing 2.
[0035] In the light-emitting tube 30 according to the
present embodiment, distortion caused by the ultraviolet
light accumulates in the lower wall 32 on the light-emitting
surface 3a with the elapse of the lamp lighting time,
whereas the distortion caused by the ultraviolet light is
less likely to accumulate in the upper wall 31 where the
reflective coating 36 is formed, hence the lower wall 32
contracts mainly in the X direction, resulting in a convex
curve upward (+Y side) as the whole light-emitting tube.
For this reason, the ultraviolet light irradiation device 1
is provided with a movement limiting member 5 that pre-
vents the excimer lamp 3 from moving upward with re-
spect to the housing 2.
[0036] The movement limiting member 5 is disposed
between the excimer lamp 3 and the housing 2. The
movement limiting member 5 is provided to protrude
downward from the lower surface 2a of the housing 2
toward the excimer lamp 3. The movement limiting mem-
ber 5 is provided with a cross-sectional U-shaped base
51 that is fixed to the lower surface 2a of the housing 2,
and a wheel 52 that is rotatably supported by the base
51. The wheel 52 is rotatably attached to the opening of
the base 51 with a fixing screw 53. The wheel 52 is ro-
tatable along the X direction; in the case that the wheel
52 contacts the upper wall 31 of the light-emitting tube
30, the wheel 52 rotates in response to the displacement
of the light-emitting tube 30 along the X direction. The
wheel 52 is made of an insulating material such as ce-
ramic.
[0037] Two movement limiting members 5 are dis-
posed at an interval in the X direction. Each of the move-
ment limiting members 5 according to the present em-
bodiment is located at approximately 25% inside the
length of the excimer lamp 3 from each of both ends of
the excimer lamp 3 in the X direction. Only one movement
limiting member 5 may be disposed at the approximate
middle of the excimer lamp 3 in the X direction. Three or
more movement limiting members 5 may also be dis-
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posed.
[0038] The ultraviolet light irradiation device 1 is pro-
vided with a pair of shielding plates 6. FIG. 4A is a sche-
matic perspective view of the excimer lamp 3 and the
shielding plates 6, and FIG. 4B is a schematic perspective
view of the shielding plates 6 only. FIG. 5 is a schematic
plan view of the excimer lamp 3 and the shielding plates
6 viewed from above. FIG. 6 is a schematic view of the
excimer lamp 3 and the shielding plates 6 viewed from
the X direction.
[0039] The shielding plates 6 are each disposed on the
each side of the light-emitting tube 30 in the Z direction
and extend along the X direction. The shielding plates 6
each protrude horizontally from the inner side wall of the
side surface 22 of the housing 2 toward the light-emitting
tube 30, as shown in Figure 6. The shielding plate 6 is
located at approximately the same height as the lower
wall 32 of the light-emitting tube 30. The material that
constitutes the shielding plate 6 is, for example, stainless
steel. The shielding plate 6 has a thickness of 1 to 1.5
mm, for example.
[0040] The shielding plate 6 is provided to shield cool-
ing gas, for example, which is injected into the upper part
of the light-emitting tube 30 from cooling mechanism (not
shown) for cooling the light-emitting tube 30, from flowing
into the light-emitting surface 3a side. The shielding plate
6 also serves to shield the electric field formed between
the pair of electrodes 34, 35. Hence, the tip 6a of the
shielding plate 6 is disposed in close proximity to the side
wall 33 of the light-emitting tube 30. The term "close prox-
imity" here refers to a separation distance of 3 mm or
less. The ultraviolet light irradiation device 1 according
to the present embodiment specifically has the separa-
tion distance of 3 mm between the shielding plate 6 and
the light-emitting tube 30. The tip 6a of the shielding plate
6 can be disposed to be in contact with the side wall 33
of the light-emitting tube 30.
[0041] The base end 6b of the shielding plate 6 is ro-
tatably supported at the bottom of the side surface 22 of
the housing 2. The base end 6b of the shielding plate 6
is fixed to the housing 2 via a hinge 61. Each shielding
plate is provided with four hinges; one hinge is provided
at each end of the shielding plate 6 in the X direction,
and two hinges are provided in the middle of the shielding
plate in the X direction.
[0042] The shielding plate 6 can rotate around the hing-
es 61 to accommodate the following positions: A first po-
sition, which is approximately parallel to the horizontal
plane (shown by the solid line in Fig. 6), or a second
position, which is inclined approximately at 45 degrees
to the horizontal plane (shown by the double-dotted chain
line in Fig. 6). The tip 6a of the shielding plate 6 is close
to the light-emitting tube 30 in the first position, whereas
the tip 6a of the shielding plate 6 is spaced apart from
the light-emitting tube 30 in the second position. The
shielding plate 6 is set in the first position to block the
cooling gas when the ultraviolet light irradiation device 1
irradiates with ultraviolet light. In contrast, the shielding

plate 6 is set in the second position to readily replace the
excimer lamp 3 when the excimer lamp 3 is to be re-
placed.
[0043] The ultraviolet light irradiation device 1 is pro-
vided with a plurality of fall prevention members 7 on the
lower side (light-emitting surface 3a side) of the excimer
lamp 3. The fall prevention members 7 are disposed on
the shielding plate 6. The material constituting the fall
prevention members 7 is, for example, stainless steel.
[0044] The ultraviolet light irradiation device 1 accord-
ing to the present embodiment has a total of eight fall
prevention members 7, since each shielding plate 6 is
provided with four fall prevention members 7. In the
present embodiment, the shielding plate 6 is composed
of a plurality of plates and the fall prevention members 7
are welded between the plates to fix them.
[0045] The fall prevention member 7 is disposed be-
tween the movement limiting member 5 and the hinge
61 in the X direction. The fall prevention member 7 in-
cludes a rectangular body 71 that is fixed to the shielding
plate 6, and a protruding portion 72 that protrudes in the
Z direction from the body 71 toward the light-emitting
tube 30.
[0046] The protruding portion 72 extends beyond the
tip 6a of the shielding plate 6 to a position that overlaps
with the lower wall 32 of the light-emitting tube 30 when
viewed from the Y direction (vertical direction). However,
the protruding portion 72 is preferably located at a posi-
tion that does not overlap with the electrode 35 on the
lower wall 32 of the light-emitting tube 30 when viewed
from the Y direction, as shown in Figure 7. The protruding
portion 72 may or may not be in contact with the lower
wall 32 of the light-emitting tube 30 in the normal opera-
tion.
[0047] Four fall prevention members 7 are arranged to
surround each of the movement limiting members 5.
Hereinafter, in case of distinguishing the four fall preven-
tion members 7 that surround the movement limiting
member 5, they will be referred to as the fall prevention
members 7a to 7d (shown in Fig. 5). The fall prevention
members 7 are disposed on both sides of the X direction
with respect to the movement limiting member 5, i.e., the
+X side and -X side. The area on the +X side with respect
to the movement limiting member 5 corresponds to a first
area R1 according to the present invention, and the area
on the -X side with respect to the movement limiting mem-
ber 5 corresponds to a second area R2 according to the
present invention. In the present embodiment, the fall
prevention members 7a, 7b are disposed in the first area
R1, and the fall prevention members 7c, 7d are disposed
in the second area R2. The fall prevention members 7
are arranged such that the protruding portions 72 overlap
with the light-emitting tube 30 in the first area R1 on the
+X side and in the second area R2 on the -X side when
viewed from the vertical direction. This configuration al-
lows the tip of the broken light-emitting tube 30 to be held
by the protruding portion 72 of the fall prevention member
7 to prevent the tip of the broken light-emitting tube 30
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from falling off even if the light-emitting tube 30 breaks
at the point where the movement limiting member 5 is in
contact.
[0048] The protruding portion 72 is preferably disposed
at a distance 72X of 200 mm or less from the movement
limiting body 5 in the X direction. The distance 72X refers
to the shortest distance from the lower end of the wheel
52 to the protruding portion 72 in the X-direction. If the
distance 72X is larger than 200 mm, the broken light-
emitting tube 30 may bend downward, resulting in the tip
of the tube to be in contact with the workpiece W1.
[0049] It is preferable that the protruding portion 72
have a width 72W of 10 - 30 mm. If the width 72W is
smaller than 10 mm, the protruding portion 72 may not
hold the broken light-emitting tube 30 sufficiently. In con-
trast, if the width 72W is larger than 30 mm, the protruding
portion 72 may block off a larger amount of ultraviolet
light from the excimer lamp 3, which may adversely affect
the processing of the workpiece W1.
[0050] It is preferable that the protruding portion 72
have a protruding length 72L of 5 - 7 mm from the tip 6a
of the shielding plate 6. If the protruding length 72L is
smaller than 5 mm, the protruding portion 72 may not
hold the broken light-emitting tube 30 sufficiently. In con-
trast, if the protruding length 72L is larger than 7 mm, the
protruding portion 72 may block off a larger amount of
ultraviolet light from the excimer lamp 3, which may ad-
versely affect the processing of the workpiece W1.
[0051] It is preferable that the protruding portion 72
have a thickness 72T of 1.5 mm or less. If the thickness
72T is larger than 1.5 mm, the excimer lamp 3 needs to
be more distant from the workpiece W1 to prevent the
protruding portion 72 from being in contact with the work-
piece W1. This configuration may cause difficulty in effi-
ciently irradiating the workpiece W1 with ultraviolet light.
[0052] It is preferable that the fall prevention members
7 be arranged such that the protruding portions 72 are
displaced in the X direction from each other, as shown
in Figure 5. Since the workpiece W1 is irradiated with
ultraviolet light while being transported in the Z direction
orthogonal to the X direction, if the areas shielded by the
protruding portions 72 overlap in the X direction, it may
adversely affect the processing of the workpiece W1.
Hence, it is preferable that the protruding portions 72 be
arranged in a manner that they do not overlap in the X
direction. Arranging the protruding portions 72 in a stag-
gered position in the X direction enables the tip of the
broken light-emitting tube 30 to be held securely accord-
ing to the broken position of the light-emitting tube 30.
[0053] The embodiments of the present invention have
been described above in accordance with the drawings,
but it should be noted that the specific configuration is
not limited to these embodiments. The scope of the
present invention is presented by the claims in addition
to the description of embodiments above, and further in-
cludes all modifications within the scope of the claims.
[0054] The configurations adopted in each of the em-
bodiments described above can be adopted to those of

any other embodiments. The specific configuration of
each member is not limited to the embodiment described
above, but can be modified in various ways without de-
parting from the gist of the present invention.
[0055] In the ultraviolet light irradiation device 1 of the
above embodiments, each protruding portion 72 of the
fall prevention member 7 independently overlaps with
the light-emitting tube 30 in the first region R1 and the
second region R2 when viewed from the Y direction; how-
ever, the arrangement of the protruding portion 72 is not
limited to that of the embodiments. The protruding portion
72 of the fall prevention member 7 may overlap with the
light-emitting tube 30 continuously in the first region R1
and the second region R2 in a manner of straddling the
movement limiting member 5. Specifically, as shown in
Figure 8A, the protruding portion 72 of the fall prevention
member 7 may extend from the movement limiting mem-
ber 5 to the +X direction and -X direction. In addition, the
protruding portion 72 may extend over the entire excimer
lamp 3 in the X direction.
[0056] In the ultraviolet light irradiation device 1 of the
above embodiments, the fall prevention members 7 are
provided on the +Z side and -Z side of the excimer lamp
3; however, the arrangement of the fall prevention mem-
bers 7 is not limited to that of the embodiments. The fall
prevention members 7 may be, for example, provided
only on the +Z side of the excimer lamp 3, as shown in
Figs. 8B and 8C.
[0057] In the ultraviolet light irradiation device 1 of the
above embodiments, two fall prevention members 7 are
provided in each of the first region R1 and the second
region R2; however, the arrangement of the prevention
members 7 is not limited to that of the embodiments. At
least one fall prevention member 7 can be provided in
each of the first region R1 and second region R2, for
example, as shown in Figure 8D.
[0058] In the ultraviolet light irradiation device 1 of the
above embodiments, the shielding plate 6 and the fall
prevention member 7 are separate components; howev-
er, the configuration is not limited to these separate com-
ponents. The shielding plate 6 and the fall prevention
member 7 can be integrated into a single component.

REFERENCE SIGNS LIST

[0059]

1 ultraviolet light irradiation device
2 housing
2a lower surface of housing
3 excimer lamp
3a light-emitting surface
5 movement limiting member
6 shielding plate
6a tip
6b base end
7 fall prevention member
7a fall prevention member
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7b fall prevention member
7c fall prevention member
7d fall prevention member
30 light-emitting tube
31 upper wall
32 lower wall
33 side wall
34 electrode
35 electrode
36 reflective coating
52 wheel
61 hinge
71 body
72 protruding portion
W1 workpiece

Claims

1. An ultraviolet light irradiation device (1) comprising:

an excimer lamp (3) including

a long light-emitting tube (30) transparent
to ultraviolet light,
a pair of electrodes (34, 35) disposed on the
outer wall surface of the light-emitting tube
(30) to face each other in a vertical direction,
and
a reflective coating (36) formed on the upper
inner wall surface of the light-emitting tube
(30);

a housing (2) being disposed on the upper side
of the excimer lamp (3), the housing (2) for hold-
ing both ends of the excimer lamp (3) in a lon-
gitudinal direction;
a movement limiting member (5) protruding from
the bottom surface of the housing (2) toward the
excimer lamp (3); and
a fall prevention member (7) being disposed un-
der the excimer lamp (3),
wherein at least a part of the fall prevention
member (7) overlaps with the light-emitting tube
(30) in a first region and a second region, the
first region and the second region being located
on both sides of the excimer lamp (3) in the lon-
gitudinal direction with respect to the movement
limiting member (5) when viewed from the ver-
tical direction.

2. The ultraviolet light irradiation device (1) according
to claim 1, wherein at least part of each fall prevention
member (7) independently overlaps with the light-
emitting tube (30) in the first region and the second
region.

3. The ultraviolet light irradiation device (1) according

to claim 1, wherein at least part of the fall prevention
member (7) overlaps with the light-emitting tube (30)
continuously in the first region and the second region
in a manner of straddling the movement limiting
member (5) .

4. The ultraviolet light irradiation device (1) according
to any one of claims 1 to 3, wherein the fall prevention
member (7) does not overlap with the electrode (35)
provided on the lower outer wall of the light-emitting
tube (30) when viewed from the vertical direction.

5. The ultraviolet light irradiation device (1) according
to any one of claims 1 to 4, further comprising a
shielding plate (6) protruding from the inner side wall
of the housing (2) toward the light-emitting tube (30),
the shielding plate (6) having a tip (6a) thereof, the
tip (6a) being in close proximity to the light-emitting
tube (30), wherein the fall prevention member (7)
protrudes further from the tip (6a) of the shielding
plate (6) toward the light-emitting tube (30).

6. The ultraviolet light irradiation device (1) according
to claim 5, wherein a base end (6b) of the shielding
plate (6) is supported by the housing (2) to allow the
tip (6a) of the shielding plate (6) to be rotatable in a
direction away from the light-emitting tube (30).
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