
1  D E S C R I P T I 0 N  REFLECTION TYPE PHOTOMASK BLANK, REFLECTION TYPE
PHOTOMASK, AND METHOD OF MANUFACTURING  5 SEMICONDUCTOR DEVICE USING THE
SAME  Technical Field The present invention relates to a method of
manufacturing a semiconductor device by 10 photolithographic method using
extreme ultraviolet  (EUV) light, especially light having wavelength in a
soft X-ray region, a reflection type photomask and a  reflection type
photomask blank used in this method.  Background Art 15 In the recent trend
of high degree of integration  in semiconductor elements, there is an
increasing  demand for miniaturization of necessary pattern  transfer on Si
substrate by photolithography. In the conventional method of
photolithography  20 using a lamp light source (wavelength of 365 nm) or an
excimer laser light source (wavelength of 248 nm or  193 nm), shortening of
wavelength of light source is  nearing the exposure limit. There is hence
an urgent  need to establish a new method of photolithography 25 capable of
processing as finely as 100 nm or less.  In the development of
photolithography, it has  been promoted to use F2 laser light (wavelength
of  157 nm) which is excimer laser light in a shorter  wavelength region.
However, since the half size of 



2  exposure wavelength is usually the substantial limit of  development,
the processing limit is about 70 nm. As disclosed in Jpn. Pat. Appln. KOKAI
Publication  No. 2001-237174, a new method has been developed, that  5 is,
EUV lithography using a light source of EUV light (wavelength of 13 nm)
having a wavelength more than one  digit shorter than in F2 laser light,
specifically 10  to 15 nm. Refractive index of substances in a wavelength
10 region of EUV light is only slightly smaller than 1.  In this method of
EUV lithography, since a refractive  optical system cannot be used unlike
in the  conventional exposure light source, a reflective  optical system is
used for exposure. In the wavelength 15 region of EUV light, almost all
substances have a high  light absorbing property. Therefore, as a photomask
for pattern transfer, a reflection type photomask is  used instead of the
existing transmission type photomask. Thus, in the method of EUV
lithography, the  20 optical system and the photomask used in exposure are
evidently different from those used in the conventional  exposure
technology. This reflection type photomask for the EUV  lithography is
composed of a flat Si substrate or a  25 composite quartz substrate, a
mirror (reflection mirror) having a high reflectivity in an EUV wavelength
region formed thereon, and a light absorption layer of 



3  heavy metal having a particularly high absorbing  property of EUV light
formed further thereon, being  patterned according to a desired exposure
pattern. The mirror (reflection mirror) reflecting the EUV  5 light is a
multilayer reflection film composed of  materials largely different in
refractive index. The  refraction type photomask transfers the exposure
pattern by contrast of EUV exposure reflectivity  between the absorption
region having the multilayer 10 reflection film surface covered with the
light  absorption layer, and the reflection region having the  multilayer
reflection film surface exposed without the  light absorption layer.
Usually, the pattern formed on the light  15 absorption layer is inspected
by emitting deep  ultraviolet (DUV) light having wavelength of about 190 to
260 nm to the mask surface, detecting the reflected  light, and measuring
the contrast of reflectivity.  Specifically, the surface of a buffer layer
which is 20 provided immediately beneath the light absorption layer  as a
protective layer of the multilayer reflection film  is used as a reflection
region. Then, before  processing the pattern of the light absorption layer,
based on the contrast of reflectivity with the 25 absorption region of the
patterned light absorption  layer surface, it is inspected whether the
light  absorption layer is patterned and formed as desired. 



4  In this first step of inspection, it is intended to  detect whether the
light absorption layer to be removed  by etching is left over on the buffer
layer (black  defect), and whether the light absorption layer to be 5 left
over on the buffer layer without being etched is  partly removed by etching
(white defect). After correcting the defect detected in the first  step of
inspection, the buffer layer is removed, and  the surface of the multilayer
reflection film beneath 10 the buffer layer is exposed, after which the
pattern  formed in the light absorption layer is finally  inspected in the
second step. The final. inspection is  performed by observing the contrast
of reflectivity  between the absorption region composed of the light 15
absorption layer surface and the reflection region of  the multilayer
reflection film surface. It may be  inspected without removing the buffer
layer, but the  buffer layer is often removed because the existence of  a
coated film of the buffer layer on the multilayer 20 reflection film
surface tends to lower the reflectivity  of the multilayer reflection film.
The inspection of the light absorption layer  pattern by DUV inspection
light in the first and second  steps is intended to observe the contrast of
DUV light  25 reflectivity between the buffer layer surface from which the
light absorption layer is removed and the  light absorption layer surface
on which the light 



5  absorption layer remains without being removed, and  between the
multilayer reflection film surface from  which the buffer layer is removed
and the light  absorption layer surface. Therefore, to enhance the 5
precision of inspection, it is desired that the  difference in reflectivity
is greater in the DUV  inspection wavelength region, between the buffer
layer  surface and the light absorption layer surface in the  first step,
and between the multilayer reflection film 10 surface and the light
absorption layer surface in the  second step. Disclosure of Invention The
invention is conceived to improve the EUV  lithography, and it is hence an
object thereof to 15 provide a reflection type photomask sufficiently low
not only in the EUV light exposure reflectivity at the  time of transfer of
an exposure pattern, but also in  DUV light exposure reflectivity at the
time of pattern  inspection of a light absorption laminated layer, 20
having a light absorption laminated layer capable of  obtaining a
sufficient reflectivity contrast in a  reflection region, and capable of
highly accurate  inspection and mask pattern transfer. It is also an object
of the invention to provide a  25 reflection type photomask blank obtained
by processing  a reflection type photomask sufficiently low not only  in
the EUV light exposure reflectivity at the time of 



6  transfer of a mask pattern, but also in DUV light  exposure reflectivity
at the time of pattern inspection  of a light absorption laminated layer,
having a light  absorption laminated layer capable of obtaining a 5
sufficient reflectivity contrast in a reflection  region, and capable of
highly accurate inspection and  mask pattern transfer. It is a further
object of the invention to provide  a method of manufacturing a
semiconductor device 10 capable of transferring pattern at high precision
by  EUV light. According to the invention, there is provided a  reflection
type photomask blank comprising: a  substrate; a multilayer reflection film
provided on the 15 substrate; and a light absorption laminated layer
including a first light absorption layer provided on  the multilayer
reflection film and containing tantalum  and silicon, and a second light
absorption layer  laminated on the first light absorption layer and 20
containing at least one of nitrogen and oxygen, and  tantalum and silicon.
According to the invention, there is provided a  reflection type photomask
comprising: a reflection type  photomask blank which includes: substrate; a
multilayer 25 reflection film provided on the substrate; and a light
absorption laminated layer including a first light  absorption layer
provided on the multilayer reflection 



7  film and containing tantalum and silicon, and a second  light absorption
layer laminated on the first light  absorption layer and containing at
least one of  nitrogen and oxygen, and tantalum and silicon; and a 5
pattern processed in a light absorption laminated layer  of the reflection
type photomask blank. According to the invention, there is provided a
method of manufacturing a semiconductor device  comprising: emitting
extreme ultraviolet ray to a 10 reflection type photomask comprising: a
reflection type  photomask blank which includes: substrate; a multilayer
reflection film provided on the substrate; and a light  absorption
laminated layer including a first light absorption layer provided on the
multilayer reflection  15 film and containing tantalum and silicon, and a
second  light absorption layer laminated on the first light  absorption
layer and containing at least one of  nitrogen and oxygen, and tantalum and
silicon; and a  pattern processed in a light absorption laminated layer 20
of the reflection type photomask blank; exposing a  resist layer for
extreme ultraviolet ray provided on a  semiconductor substrate by a
reflected light; and  transferring a pattern. Brief Description of Drawings
25 FIG. 1 is a sectional view showing an embodiment  of a reflection type
photomask blank of the invention.  FIG. 2 is a sectional view showing an
embodiment 



8  of a reflection type photomask. FIG. 3 is a graph showing an example of
X-ray  diffraction data of an alloy film composed of Ta and  Si. 5 FIG. 4
is a diagram showing the relation between  damping coefficient and sheet
resistance related to a  TaSi-based material. FIG. 5 is a diagram showing
the relation between  damping coefficient and sheet resistance related to a
10 TaSi-based material. FIG. 6 is a diagram showing the relation between
damping coefficient and sheet resistance related to a  TaSi-based material.
FIG. 7 is a diagram showing the relation between  15 damping coefficient
and sheet resistance related to a  TaSi-based material. FIG. 8 is a diagram
showing the relation between  damping coefficient and sheet resistance
related to a  TaSi-based material. 20 FIG. 9 is a graph showing the
relation between  damping coefficient of a first light absorption layer
and film thickness of a second light absorption layer. FIG. 10 is a
schematic sectional view of a  manufacturing process of an example of a
reflection  25 type photomask according to a first aspect of the
invention. FIG. 11 is a schematic sectional view of a 



9  manufacturing process of an example of a reflection  type photomask
according to the first aspect of the  invention. FIG. 12 is a schematic
sectional view of a 5 manufacturing process of an example of a reflection
type photomask according to the first aspect of the  invention. FIG. 13 is
a schematic sectional view of a  manufacturing process of an example of a
reflection  10 type photomask according to the first aspect of the
invention. FIG. 14 is a graph showing spectral reflectivity  characteristic
of a light absorption laminated layer by  changing the thickness of the
first light absorption 15 layer and the second light absorption layer. FIG.
15 is a graph showing spectral reflectivity  characteristic of the light
absorption laminated layer  by changing the thickness of the first light
absorption  layer and the second light absorption layer. 20 Best Mode for
Carrying Out the Invention A reflection type photomask blank of the
invention  includes a substrate, a multilayer reflection film  provided on
the substrate, and a light absorption  laminated layer provided on the
multilayer reflection 25 film, wherein the light absorption laminated layer
is  formed in a laminated structure consisting of a first  light absorption
layer containing tantalum and silicon, 



10  and a second light absorption layer containing  tantalum, silicon and
nitrogen and laminated on the  first light absorption layer. A reflection
type photomask blank is a product 5 before processing of the reflection
type photomask, and  its light absorption laminated layer is not patterned
according to the exposure pattern to be transferred. The reflection type
photomask of the invention has  the same structure as the reflection type
photomask 10 blank except that the light absorption laminated layer  is
patterned. According to the invention, the light absorption  laminated
layer used in the reflection type photomask  blank and the reflection type
photomask is composed of 15 lamination of a first light absorption layer
low in  reflectivity at least to EUV light exposure, and a  second light
absorption layer low in reflectivity to  EUV light exposure and
reflectivity to DUV light  exposure. Therefore, an excellent reflectivity
20 contrast is obtained in the reflection region, not only  at the time of
pattern transfer exposure by EUV light,  but also at the time of inspection
exposure by DUV  light. As a result, the inspection precision of the
reflection type photomask and pattern transfer 25 precision are enhanced.
The method of manufacturing a semiconductor device  of the invention
includes a step of transferring the 



11  pattern by emitting an extreme ultraviolet (EUV) light  to the
reflection type photomask, and exposing the  reflected light to a resist
layer for EUV light  provided on a semiconductor substrate. 5 In the next
developing step, an unnecessary  portion of the resist layer is removed,
and a pattern  of the resist layer is formed on the substrate.  Thereafter,
a processing object layer is etched by  using the pattern of the resist
layer as a mask, the 10 pattern of the resist layer is removed, and then a
pattern precisely conforming to the photomask pattern  is transferred on
the substrate. In this manner, a  semiconductor device is obtained.
Referring now to the drawings, the invention will  15 be more specifically
described below. FIG. 1 is a sectional view of an embodiment of a
reflection type photomask blank of the invention, and  FIG. 2 is a
sectional view of an embodiment of a  reflection type photomask. 20 As
shown in FIG. 1, a reflection type photomask  blank 10 of the invention
includes a multilayer  reflection film 2, a buffer layer 3, and a light
absorption laminated layer 4 sequentially laminated on  a substrate 1. The
light absorption laminated layer 4 25 has a two-layer structure of a first
light absorption  layer 41 provided on the buffer layer 3, and a second
light absorption layer 42 provided thereon. The buffer 



12  layer 3 is provided arbitrarily. The multilayer  reflection film 2 has
a laminated structure, but is  simply shown as a single layer in the
drawing. As shown in FIG. 2, a reflection type photomask 20  5 of the
invention is similar to the structure in FIG. 1,  except that a light
absorption laminated layer 4a  consisting of a patterned first light
absorption layer  41a and a patterned second light absorption layer 42a  is
provided instead of the light absorption layer 4 10 consisting of the first
light absorption layer 41 and  the second light absorption layer 42, and
that a  patterned buffer layer 3a is provided instead of the  buffer layer
3. In the reflection type photomask 20,  by this pattern processing, the
light absorption 15 laminated layer 4 is partly removed, and the partly
exposed portion of the surface of the multilayer  reflection film 2 forms a
reflection region B, while  the remaining surface of the light absorption
laminated  layer 4 forms an absorption region A. At this time, 20 the
multilayer reflection film 2 can be protected by  interposing a capping
layer (not shown) between the  buffer layer 3 and the multilayer reflection
film 2.  The material of the capping layer includes, for example, Ru, Zr,
Si, Nb, and nitrides and oxides  25 thereof. The first light absorption
layer in the lower  layer of the light absorption laminated layer contains 



13  Ta and Si. Ta is a material having a high absorbing property  for light
in a short wavelength region such as EUV  light. However, a single film of
Ta tends to form a 5 crystalline film such as a-Ta or R-Ta. In such a
crystalline state, the surface becomes rough due to  effects of Ta crystal
particles, and it is hard to  obtain a light absorption laminated layer
surface of  high smoothness. Further, due to effects of the Ta 10 crystal
particles, it is hard to obtain excellent  etching anisotropy of light
absorption laminated layer  with respect to dry etching, the pattern edge
becomes  rough, and the patterning precision tends to decline.  To assure
smoothness on the light absorption laminated 15 layer surface, and to form
a pattern by anisotropic  processing by using dry etching on the light
absorption  laminated layer, it is desired that the crystalline  state of
the light absorption laminated layer be  amorphous. 20 By adding a proper
amount of Si to Ta, the  obtained alloy tends to be amorphous easily. FIG.
3 is a graph showing an example of X-ray  diffraction data of an alloy film
of Ta and Si. In the graph, reference numeral 301 shows the  25 result of
measurement of X-ray diffraction when Ta is  100 at%, 302 shows the result
of measurement of X-ray  diffraction when Ta is 96.5 at% and Si is 3.6 at%,
and 



14  303 shows the result of measurement of X-ray  diffraction when Ta is
94.1 at% and Si is 5.9 at%.  Peak C represents the presence of a a-Ta (002)
plane,  peak D represents the presence of a Si (400) plane, and 5 peak E
represents the presence of a R-Ta (004) plane.  As understood from these
graphs, by adding Si to  Ta, the crystallinity of a Ta layer is lost, and
the  layer tends to be amorphous in an alloy state at Si  content of about
5.9 at%. Hence, the first light 10 absorption layer preferably has Si
content of at least  6 at% in the light absorption film. Estimating the
first light absorption layer to be 1000 A from the  viewpoint of fine
processing, the content of Si in the light absorption film is preferred to
be 15 at% or  15 less. More preferably, the first light absorption  layer
preferably has Si content of 6 at% to 15 at%, and Ta content of 85 at% to
94 at%. When the Si content in  the light absorption film is in the above
range, the  crystalline state of the first light absorption layer 20 tends
to be amorphous. If out of this range, it tends  to be crystalline. When
the Ta content in the light  absorption film is in the above range, the
crystalline  state of the first light absorption layer tends to be
amorphous. If out of this range, it tends to be 25 crystalline. When Ge or
the like is added to Ta, an  amorphous light absorption film is obtained
due to  similar effects. 



15  However, when the light absorption laminated layer is formed of a
single layer of an alloy of Ta and Si,  the reflectivity of the light
absorption laminated  layer surface on light of a short wavelength region
of 5 EUV is lowered. However, on the DUV (deep ultraviolet)  light for
inspection more than one digit longer in  wavelength than EUV light, the
reflectivity of the  light absorption laminated layer surface tends to be
relatively higher. For inspection of a reflection type 10 photomask for EUV
light exposure, it is intended to  measure the contrast of reflected light
obtained by  emitting light of a DUV light wavelength region of  about 190
to 260 nm in wavelength to the mask. Accordingly, the light absorption
laminated layer is 15 demanded to be lower in EUV light exposure
reflectivity  than in a buffer layer surface or a multilayer  reflection
film surface. When the reflectivity of DUV  light for inspection on the
light absorption laminated  layer surface is lower than on the buffer layer
surface 20 or the multilayer reflection film surface, and the  difference
therebetween is greater, a high contrast of  reflected light by DUV light
for inspection is  obtained, and an accurate inspection is possible. The
inspection wavelength contrast is preferred to  25 be more than 50%.
Contrast value r (%) is expressed as follows:  r = {IRm - Ral/(Rm + Ra)} x
100% 



16  where Rm is reflectivity on a multilayer reflection film surface or a
buffer layer surface, and  Ra is reflectivity on a light absorption
laminated  layer surface. The pattern formed on the light 5 absorption
laminated layer is inspected by detecting  the reflectivity contrast of the
light absorption  laminated layer surface on the buffer layer surface and
the multilayer reflection film surface. Herein, the  reflectivity of the
buffer layer surface is often 10 smaller than that of the multilayer
reflection film  surface. Hence, in the light absorption laminated  layer,
it seems to be slightly more difficult to obtain  a contrast to the buffer
layer surface, than the case  of assuring contrast, that is, difference in
15 reflectivity to the multilayer reflection film surface.  Materials for a
buffer layer include SiO2, Ru,  ITO, Cr, CrXN1-X, CrXO1-X, C, B4C, and the
like. In  the case of SiO2 or Ru, the reflectivity in DUV light  wavelength
region is required to be about 40 to 50% 20 though variable depending on
the film thickness.  Therefore, from the above formula expressing the
contrast, a range of reflectivity to DUV light  necessary for the light
absorption laminated layer to  obtain a contrast of more than 50% can be
determined, 25 and the reflectivity of the light absorption laminated
layer to DUV light is desired to be smaller than 13%.  According to a first
aspect of the invention, in 



17  order to lower the DUV light exposure reflectivity of  the light
absorption laminated layer, a second light  absorption layer different in
composition from a first  light absorption layer and containing Ta, Si and
N is 5 laminated on the first light absorption layer. The  second light
absorption layer is formed of a metal  nitride, its DUV light exposure
reflectivity can be  lowered as compared with the case of a metal film
alone. At the same time, by nitriding of metal, the 10 film is advanced in
crystalline or amorphous state than  in metal alone, and thus the surface
smoothness is  enhanced. The second light absorption layer is  preferably
formed in the uppermost surface of the light  absorption laminated layer.
When a metal oxide is used 15 as the second light absorption layer, similar
effects  are obtained in lowering the DUV light exposure  reflectivity, but
in this case charge-up tends to occur  due to decline of conductivity.
According to the first aspect of the invention,  20 the second light
absorption layer preferably contains  Si by 40 to 60 at%. More preferably,
the second light  absorption layer contains Si by 40 to 60 at%, and Ta by
2 to 7 at%. Further preferably, the second light  absorption layer contains
Si by 40 to 60 at%, Ta by 2 25 to 7 at%, and N by 6 to 15 at%. In the first
aspect of the invention, if the Si  content in the second light absorption
layer is smaller 



18  than 40 at%, the DUV light permeability in the second  light absorption
layer tends to be smaller.  Accordingly, the action of interference tends
to  decline between reflected light (1) on the first light 5 absorption
layer of the light absorption laminated  layer, and reflected light (2) on
the second light  absorption layer. The action of interference depends  on
the mutually canceling effect of lights of two  routes of the reflected
light (1) and the reflected 10 light (2). The greater this effect, the
lower is the  final reflectivity on the surface of the light  absorption
laminated layer 4. When the Si content is  larger than 60 at%, the DUV
light permeability in the  first light absorption layer tends to be higher
and the 15 reflected light (2) is likely to be larger. Thus, the  effect of
low reflection is likely to be lost. By  increase of Si content, the
conductivity is lowered,  the charging amount is elevated, and the charging
effect, for example, occurrence of defective pattern in 20 pattern drawing
by using electron ray cannot be  ignored. In the first aspect of the
invention, if the Ta  content in the second light absorption layer is
smaller  than 2 at%, the absorption of EUV light is lowered, and 25 thus a
greater film thickness may be required for  obtaining a specified light
absorption. If the Ta  content in the second light absorption layer is
larger 



19  than 7 at%, the light absorption is increased and the  DUV light
permeability drops, and thus the effect of  low reflection in the second
light absorption layer  tends to be lost by the action of interference. 5
Further, in the first aspect of the invention, if  the N content in the
second light absorption layer is  smaller than 6 at%, the light
permeability declines,  and the effect of low reflection in the second
light  absorption layer may be lost by the action of 10 interference. If
the N content in the second light  absorption layer is larger than 15 at%,
the EUV light  absorption declines. As a result, a greater film  thickness
tends to be demanded for obtaining specified  light absorption, and the
surface roughness tends to be  15 increased. According to the first aspect
of the invention, if  the second light absorption layer contains Ta, Si and
N  within each specified range, the surface reflectivity  and smoothness
are improved at the same time. Thus, in 20 the invention, by forming the
light absorption  laminated. layer in a laminated structure, it is
possible to suppress the reflectivity at exposure  wavelength in the light
absorption laminated layer, and  the reflectivity at inspection wavelength
in the light 25 absorption laminated layer surface to be low. The material
having light absorbing property of  DUV light includes Si nitride not
containing Ta. In 



20  such a case, however, there is an disadvantage that  since the
absorption of EUV light is lowered, the  thickness of the first light
absorption layer must be  increased. In the invention, the structure
contains 5 Ta, that is, a material of high absorption of EUV  light, not
only in the first light absorption layer in  the lower layer of the light
absorption laminated  layer, but also in the second light absorption layer
in  the upper layer, and hence the entire light absorption 10 laminated
layer cab be reduced in film thickness.  In the light absorption laminated
layer of the  invention, the surface roughness is preferred to be  1 nm Rms
or less, or more preferably 0.6 nm Rms or  less. When the surface roughness
is 1 nm Rms or less, 15 in patterning by dry etching of the light
absorption  laminated layer, it is easy to obtain linearity at the  pattern
end portion after processing. However, if the.  surface roughness exceeds 1
nm Rms, the surface end  portion of the light absorption laminated layer
tends 20 to be rough, and the pattern precision tends to be  lowered.
According to the invention, the light absorption  laminated layer is
composed of the first light  absorption layer and the second light
absorption layer 25 laminated in this order on the multilayer reflection
film. However, when the first light absorption layer  and the second light
absorption layer are laminated 



21  reversely, the reflectivity is determined by the  surface of the first
light absorption layer, the action  of interference declines, and it tends
to be hard to  obtain the effect of low reflection. 5 The multilayer
reflection film is obtained by  repeating lamination of Mo layer and Si
layer, or Mo  layer and Be layer, by about 30 to 40 cycles. Each  layer is
formed in a thickness of, for example, 2.8 nm  to 4.2 nm. 10 According to
the method of manufacturing a  semiconductor device of the invention, in
the EUV  lithography, pattern transfer of high precision is  possible, and
a semiconductor device having fine  patterns can be manufactured. That is,
EUV light 15 emitted from the EUV light source is concentrated by a
focusing mirror and reflected, and emitted to the  reflection type
photomask of the invention, and the EUV  light formed in pattern by the
reflection type  photomask is reduced, projected and exposed on the 20
wafer surface coated with EUV light resist by way of a  reflection and
projection optical system.  Subsequently, a desired resist pattern is
formed by  developing, and using this resist pattern as a mask,  the wafer
surface is etched to manufacture a 25 semiconductor device having fine
patterns. According to a second aspect of the invention, in  order to lower
the DUV light exposure reflectivity of 



22  the light absorption laminated layer, a second light  absorption layer
different in composition from a first  light absorption layer and
containing Ta, Si and 0 is  laminated on the first light absorption layer.
The 5 second light absorption layer may also contain Ta, Si,  0 and N. By
forming the second light absorption layer  from a metal oxide, the DUV
light exposure reflectivity  can be further lowered than in the case of a
metal film  alone. By forming the second light absorption layer 10 from a
metal oxide layer or a metal oxynitride layer,  as compared with a layer of
a metal film alone, the  crystalline or amorphous state is promoted.
Accordingly, the smoothness of the light absorption  layer surface is
improved. The second light absorption 15 layer is preferred to be formed on
the uppermost  surface of the light absorption laminated layer.  However,
when the uppermost layer of the light absorption laminated layer is formed
as a reactive film  of oxide or oxynitride, charge-up accompanied by 20
decline of conductivity may occur depending on the  reactivity or degree of
Si ratio in the second light  absorption layer. Hence, in the second aspect
of the invention, the  second light absorption layer used contains Ta, Si,
and  25 0, its damping coefficient is smaller than 1, and its sheet
resistance is 50 MOM or less. In the second light absorption layer of the
first 



23  aspect of the invention as well, the damping  coefficient is preferred
to be smaller than 1 and the  sheet resistance is preferred to be 50 MQ/^
or less. Since the sheet resistance of the second light 5 absorption layer
is 50 MQ/^ or less, charge-up of the  uppermost layer of the light
absorption laminated layer  can be prevented, and thus defective pattern by
charging hardly occurs at the time of electron beam  drawing of the light
absorption laminated layer. 10 By using Ta, light absorption of EUV light
is  obtained, and its film thickness can be reduced. Since  the damping
coefficient is smaller than 1, it is  possible to assure transparency for
obtaining the  action of interference of reflected light in the second 15
light absorption layer. If the damping coefficient is  larger than 1,
transparency in the second light  absorption layer is not enough. As a
result, the  action of interference declines between the reflected  light
of the second light absorption layer and the 20 reflected light of the
first light absorption layer,  and a sufficient action of low reflection is
not  obtained. Thus, according to the second aspect of the  invention, the
smoothness of the surface of the second  25 light absorption layer is
assured, the pattern edge is sharp because the crystal state of the
material to be  formed is amorphous when forming patterns on the first 



24  and second light absorption layers by anisotropic dry  etching, and
charge-up in the second light absorption  layer is prevented, so that the
pattern precision of  the light absorption laminated layer is excellent. 5
In the second aspect of the invention, when the Ta  ratio of the second
light absorption layer is  relatively small, for example, when the Ta
content is  about 40 at% or less of the second light absorption  layer, the
damping coefficient and sheet resistance of 10 a desired range can be
obtained by using an oxide film  substantially composed of Ta, Si and 0, or
an  oxynitride film substantially composed of Ta, Si, 0 and  N, as the
second light absorption layer. FIGS. 4 and 5 show the relation between
damping  15 coefficient and sheet resistance of a TaSi-based  material
relatively small in Ta content. FIG. 4 shows the characteristic of an oxide
film  (TaSiO film), and FIG. 5 shows the characteristic of an  oxynitride
film (TaSiON film). 20 The sample used is manufactured by forming TaSi of
75 nm in thickness as a first light absorption layer on  a synthetic quartz
substrate of 0.525 nm in thickness,  and then forming an oxide film (TaSiO
film) or an  oxynitride film (TaSiON film) of 27 nm in thickness as 25 a
second light absorption layer. The oxide film and the oxynitride film of
the  sample are formed by the sputtering method. 



25  For sputtering of each light absorption layer, first, when forming a
first light absorption layer, two  elements are used, that is, a TaSi alloy
target and a  Ta target, and when forming a second light absorption 5
layer, DC power to be applied to targets is adjusted by  using T and Si
targets. Sputtering gas atmosphere is  Ar in the first light absorption
layer, and Ar and 02  in the case of TaSiO, or Ar, 02 and N2 in the case of
TaSiON in the second light absorption layer. 10 As shown in FIGS. 4 and 5,
films having damping  coefficient smaller than 1 and sheet resistance
smaller  than 50 MS2/^ are obtained in both compositions of TaSiO  and
TaSiON. Of the films shown in FIGS. 4 and 5, concerning  15 the damping
coefficient and sheet resistance, as a  result of analysis of composition
of a film satisfying  the desired range of the damping coefficient and
sheet  resistance, a desired range is found to be Ta of 30 to  40 at%, and
composition ratio of Ta and 0 (Ta:O) of 1:1 20 to 1:2 in the case of TaSiO.
In the case of TaSiON, a  desired range is found to be Ta of 20 to 40 at%,
composition ratio of Ta and 0 (Ta:O) of 3:2 to 9:1, and  composition ratio
of Ta and N (Ta:N) of 1:2 to 3:2.  Preferably, Ta is 30 to 40 at%. This is
because when 25 the Ta ratio is higher, a high absorption  characteristic
is obtained, and the film thickness can  be reduced, which is advantageous
for fine processing. 



26  According to the second aspect, when the Ta ratio of the second light
absorption layer is relatively  small, for example, when the Ta ratio is
about 40 at%  or less of the second light absorption layer, the 5 damping
coefficient and sheet resistance of a desired  range can be obtained by
using an oxide film  substantially composed of Ta, Si and 0 as the second
light absorption layer. FIGS. 6 and 7 show the relation between damping  10
coefficient and sheet resistance of a TaSi-based  material relatively large
in Ta content. FIG. 6 shows the characteristic of an oxide film  (TaSiO
film), and FIG. 7 shows the characteristic of an  oxynitride film (TaSiON
film). 15 For sputtering of a light absorption layer of each  sample, DC
power to be applied to each target is  adjusted so that the Ta content may
be higher by using  TaSi4 and Ta targets. For example, 50 W is applied to
the TaSi4 target, and 250 W to the Ta target. The gas 20 atmosphere is Ar
when forming a first light absorption  layer, the gas atmosphere in
sputtering is Ar/02 when  forming a TiSiO film, and the gas atmosphere is
Ar/02/N2 when forming a TaSiON film. As shown in FIGS. 6 and 7, when the Ta
content is  25 high, in the case of TaSiO as shown in FIG. 6, the film  can
be formed in a scope satisfying the desired range  of the damping
coefficient and sheet resistance. In 



27  the case of TaSiON as shown in FIG. 7, however, it is  hard to obtain a
film in a scope satisfying the desired  range of the damping coefficient
and sheet resistance.  This is because, in the film mainly composed of 5
nitride, due to effects of TaN large in the damping  coefficient as a
result of increase of Ta ratio in the  film, it is hard to assure
transparency by oxygen. Hence, as can be seen in FIG. 7, when the film is
mainly composed of nitride, drop of the damping 10 coefficient is small
even if the flow rate of oxygen  gas in the atmosphere is raised, and
increase of sheet  resistance is a problem. As a result, it is found hard
to obtain a film in a scope satisfying the desired range of the damping
coefficient and sheet resistance.  15 Of the films shown in FIGS. 6 and 7,
concerning  the damping coefficient and sheet resistance, as a  result of
analysis of composition of a film satisfying  the desired range of the
damping coefficient and sheet  resistance, a desired range is found to be
Ta of 40 to 20 90 at%, and composition ratio of Ta and 0 (Ta:O) of 3:5  to
5:1. In this sample, the first light absorption  layer and the second light
absorption layer can be  formed by using the same target only by changing
the  gas atmosphere, so that the film forming process may be  25
simplified. In TaSiN as well, the relation between the damping  coefficient
and sheet resistance is investigated, and 



28  the result as shown in FIG. 8 is obtained. Ar and N2 gas are used as a
sputtering atmosphere  in the sample using Ta and Si targets, so that the
sample contains tantalum by 2 to 7 at%, silicon by 40 5 to 60 at%, and
nitrogen by 6 to 15 at%. As shown in the drawing, TaSiN is low in sheet
resistance on the whole, being 50 M)/^ or less.  Although it is hard to
charge, the damping coefficient  for obtaining the second light absorption
layer is 10 likely to be larger than 1. However, both sheet  resistance and
damping coefficient can be set lower  than desired values. As known from
FIGS. 4 to 8, TaSiO is effective for  lowering the damping coefficient of
the second light 15 absorption layer and assuring transparency, but it is
found that the sheet resistance tends to be higher. On  the other hand,
TaSiN is lightly inferior in lowering  the damping coefficient of the
second light absorption  layer, but is sufficiently low in sheet
resistance, and 20 TaSiON is found to show an intermediate characteristic
both in damping coefficient and sheet resistance. The TaSi film is larger
in damping coefficient  than the TaSiN film, TaSiO film, and TaSiON film.
In the second aspect of the invention, whether the  25 second light
absorption layer is formed as a film of  small Ta content or a film of
large Ta content, or  formed as an oxide film or as an oxynitride film, may



29  be properly selected depending on the dry etching  characteristic of
the light absorption laminated layer. For example, when the uppermost layer
is the  second light absorption layer, and the second light 5 absorption
layer is formed as an oxide film (TiSO film)  small in Ta content, after
patterning the second light  absorption layer by fluorine gas, the first
light  absorption layer (TaSi film) can be etched by using  chlorine gas.
10 In this case, since the resist etching rate by  fluorine gas is
generally large, the etching amount of  resist by TaSiO etching of the
second light absorption  layer of smaller Ta content is increased. However,
in  etching of the first light absorption layer (TaSi 15 film), the
atmosphere gas is replaced by nitrogen gas,  and the first light absorption
layer (TaSi film) can be  etched by using the second light absorption layer
(TaSiO film) as a mask. Further, assuming the uppermost layer to be the  20
second light absorption layer, when the second light  absorption layer is
composed of an oxynitride film  (TaSiON film) of small Ta content, an oxide
film (TaSiO  film) of large Ta content, or oxynitride film (TaSiON  film)
of large Ta content, both the first and second 25 light absorption layers.
can be dry-etched by chlorine  gas. Generally, by using chlorine gas, the
etching  amount of resist is smaller than when fluorine gas is 



30  used. Hence a sufficient resistance to etching is  assured. As
mentioned above, the reflectivity of the light  absorption laminated layer
on DUV light is preferred to  5 be smaller. In the case of the second light
absorption  layer made of TaSiO, in the condition that the reflectivity Ra
at inspection wavelength of 257 nm is  10% or less, the relation between
the first light  absorption layer and the second light absorption layer  10
is investigated. The second light absorption layer is preferred to  be as
small as possible in damping coefficient, as long  as the sheet resistance
is smaller than in a specified  range, for example, 50 MS2/^. To determine
this 15 relation, in a range of the sheet resistance smaller  than 50
MS2/0, the damping coefficient for minimizing  the second light absorption
layer is determined from  FIGS. 4 and 6, and 0.4 is obtained. The first
light  absorption layer, for example, the TaSi film is a metal 20 film, and
as long as the film thickness is 500 A or  more, effect of the film on DUV
light reflectivity is  small. Thus, to determine the relation, the film
thickness of the first light absorption layer is  assumed to be 750 A and
the refractive index to be a 25 representative value of 1.8. In FIGS. 4 and
6, the  refractive index of the second light absorption layer  in a
preferred range is a numerical value of about 2.0, 



31  and the refractive index of the second light absorption  layer is
supposed to be a representative value of 2.0. In such condition, at
reflectivity Ra of 2, 4, 6,  8, and 10% at inspection wavelength of 257 nm,
the 5 relation between damping coefficient of the first light  absorption
layer and film thickness of the second light  absorption layer is shown in
a graph in FIG. 9. As shown in the graph, the relation between  damping
coefficient of the first light absorption layer  10 and film thickness of
the second light absorption layer is expressed in a contour line graph.
Thus, by using  such items of high degree of freedom in design, that  is,
using the damping coefficient of the first light  absorption layer and film
thickness of the second light 15 absorption layer as parameters, and
predetermining  other numerical values as described above, it is  possible
to select a combination of appropriate  parameters so that the reflectivity
Ra at inspection wavelength may be 10% or less. Therefore, by 20
determining the numerical values of the first light  absorption layer which
are easier to set, the film  thickness of the second light absorption layer
can be  determined. Herein, the inspection wavelength is  assumed to be 257
nm, but the same can be determined at 25 other inspection wavelength. It is
the same in TaSiN  or TaSiON of the second light absorption layer shown in
other examples of the invention. 



32  Specifically, the TaSiO film is an abbreviated expression of, for
example, a TaaSibOl-a-b film, the  TaSiON film is an abbreviated expression
of, for  example, a TacSidOeNl-c-d-e film, and the TaSiN film 5 is an
abbreviated expression of, for example, a  TafSigN1-f-g film, where a, b,
c, d, e, f, and g are  positive numbers of less than 1, defined in the
relation of 1 > a + b, 1 > c + d + e, and 1 > f + g. The invention will be
more specifically described  10 below by showing examples below. Example 1
FIGS. 10 to 13 are schematic sectional views  showing the manufacturing
process of an example of a  reflection type photomask in a first aspect of
the  15 invention. On a substrate 1, a multilayer reflection film 2,  a
buffer layer 3, a first light absorption layer 41,  and a second light
absorption layer 42 were  sequentially formed as follows, and a reflection
type 20 photomask blank 10 of the invention having the same  configuration
as shown in FIG. 1 was fabricated. The substrate 1 was a synthetic quartz
substrate  of 6-inch square and 0.25-inch thickness with a  polished flat
surface. 25 On the substrate 1, the multilayer reflection film  2 was
manufactured by DC magnetron sputtering, by  laminating Mo and Si
alternately in about 40 cycles, so 



33  that the reflectivity may be maximum in EUV light in a  region of
wavelength of 13 to 14 nm. This multilayer  reflection film 2 is composed
of multiple layers, but  is simply shown as a single layer in the drawing.
5 The film thickness of one cycle of Mo and Si was  7 nm, specifically
consisting of 2.8 nm of Mo and 4.2 nm of Si, and Si of 7 nm was formed
finally so that  the uppermost layer of the multilayer reflection film 2
may be Si. 10 Next, on this multilayer reflection film 2, a  buffer layer 3
of Ru was formed in a film thickness of  40 nm. Then, the substrate 1 on
which the multilayer  reflection film 2 and the buffer layer 3 were formed
15 was installed in a DC magnetron sputtering apparatus. In the DC
magnetron sputtering apparatus, a TaSi alloy  target of Ta and Si ratio of
1:4 and a Ta target were  applied, and by two-element sputtering in an Ar
gas  atmosphere by applying DC power of 50 W and 250 W to 20 the TaSi alloy
target and the Ta target, respectively,  a first light absorption layer 41
was formed in a film  thickness of 75 nm on the buffer layer 3 at gas
pressure of 0.25 Pa. At this time, the surface  roughness of the first
light absorption layer 41 after 25 forming was 0.14 nm Rms, and an
excellent surface  smoothness was confirmed. After forming the light
absorption layer 41, using 



34  the TaSi alloy target of Ta and Si ratio of 1:4 and the  Ta target, by
two-element sputtering in a mixed gas  atmosphere of Ar and N2 at 1:1 by
applying DC power of  50 W and 250 W to the TaSi alloy target and the Ta 5
target, respectively, a second light absorption layer  42 was formed on the
first light absorption layer 41 in  a film thickness of 15 nm in a
composition mainly  composed of Ta, Si, and N at gas pressure of 0.25 Pa.
At this time, the surface roughness of the second light 10 absorption layer
42 after forming was 0.42 nm Rms, and  an excellent surface smoothness was
confirmed. In this manner, the second light absorption layer  42 was
laminated on the first light absorption layer  41, and the spectral
reflectivity was measured on the  15 uppermost layer of the obtained light
absorption laminated layer 4. As a result, the spectral reflectivity was
4.25%  at wavelength of 193 nm, and 9.83% at 257 nm, and a  sufficient low
reflectivity characteristic in a DUV 20 light wavelength region for
inspection was obtained.  On the second light absorption layer 42, a
positive type electron ray resist (FEP-171,  manufactured by Fuji Film
Arch) was applied, and a  resist layer was formed as shown in FIG. 10. 25
By subsequent lithography process of EB drawing  and developing, patterning
process was performed to  form a resist pattern 5a as shown in FIG. 11. 



35  Using the resist pattern 5a as a mask, by dry etching in the sequence
of the second light absorption  layer 42 and the first light absorption
layer 41, a  pattern of a light absorption laminated layer 4a as 5 shown in
FIG. 12 was formed. Dry etching was executed  by using a dry etching
apparatus of an ICP discharge  system, in a mixed gas atmosphere of Cl2 gas
at 40 sccm  and He gas at 65 sccm at gas pressure of 5 mTorr, with  bias
power of 40 W and source power of 200 W. The 10 resist was later removed by
02 ashing and wetting  process. After continuous dry etching of the second
light absorption layer 42 and the first light  absorption layer 41, the
selection ratio to the resist  of the final light absorption laminated
layer 4 was 15 about 0.85. Herein, the light absorption laminated layer 4
was  partly removed, and the inspection wavelength  reflectivity of 257 nm
in the surface of the buffer  layer 3 in the exposed region was 52.4%. On
the other 20 hand, the reflectivity at 257 nm on the surface of the  light
absorption laminated layer 4a in the absorption  region was 10.5%. As a
result, an excellent contrast  of 66% was obtained between the surface
reflected light  of the buffer layer 3 and the surface reflected light 25
of the light absorption laminated layer 4.  Successively, as shown in FIG.
13, patterns of the  buffer layer 3a and the light absorption laminated 



36  layer 4a having excellent lateral wall anisotropy were  obtained in the
same procedure as in the dry etching of  the light absorption laminated
layer 4, except that the  dry etching of a Ru buffer layer 3 immediately
beneath 5 the light absorption laminated layer 4 was conducted in  a mixed
gas atmosphere of C12 gas at 40 sccm and 02 gas  at 25 sccm, instead of a
mixed gas atmosphere of C12  gas at 40 sccm and He gas at 65 sccm, and that
the  second light absorption layer 42 was used as the mask. 10 In this
manner, a reflection type photomask 20 of  the invention having the same
configuration as shown in  FIG. 2 was obtained. Herein, the buffer layer 3
and the light  absorption laminated layer 4 were partly removed, and  15
the inspection wavelength reflectivity of 257 nm in the surface of the
multilayer reflection film in the  exposed reflection region B was 60%. On
the other  hand, the reflectivity at 257 nm on the surface of the  light
absorption laminated layer 4a in the absorption 20 region A was 9.2%, which
is slightly lower than in the  state of the reflection type photomask blank
10. This  is considered to be because the surface of the light  absorption
laminated layer 4a was slightly roughened as  a result of resist
application, peeling, and etching of 25 the first light absorption layer by
using the second  light absorption layer as a mask. As a result, an
excellent contrast of 73% was 



37  obtained between the surface reflected light of the  multilayer
reflection film 2 and the surface reflected  light of the light absorption
laminated layer 4.  Example 2 5 Another example of the reflection type
photomask  blank according to the first aspect was fabricated in  the same
manner as in example 1, except that the sputtering film forming time was
set to be longer than  in example 1 for forming a second light absorption
10 layer having film thickness of 20 nm. On the uppermost surface of a
light absorption  laminated layer 4 of the obtained reflection type
photomask blank, the spectral reflectivity was measured  in the same manner
as in example 1. 15 As a result, it was 8.85% at wavelength of 193 nm,  and
1.93% at 257 nm, and in this case a sufficient low  reflectivity
characteristic was obtained in a DUV light  wavelength region for
inspection at 257 nm, in particular.  20 Using this reflection type
photomask blank, a  reflection type photomask was manufactured in the same
manner as in example 1, and inspection wavelength  reflectivity at 257 was
measured after dry etching in  C12 and He mixed gas atmosphere, and dry
etching in C12 25 and 02 mixed gas atmosphere. On the buffer layer surface
in an exposed region  where the light absorption laminated layer is partly 



38  removed, the inspection wavelength reflectivity at 257 nm was 52.0%. On
the other hand, on the surface of  the light absorption laminated layer in
an absorption  region, the reflectivity at 257 nm was 2.1%. As a 5 result,
an excellent contrast of 92% was obtained  between the surface reflected
light of the buffer layer  and the surface reflected light of the light
absorption  laminated layer. On the multilayer reflection film surface in
the  10 reflection region and on the light absorption laminated  layer
surface in the absorption region, the inspection  wavelength reflectivity
at 257 nm was 60% and 1.5%,  respectively. As a result, an excellent
contrast of  95% was obtained between the surface reflected light of 15 the
multilayer reflection film and the surface  reflected light of the light
absorption laminated  layer. FIG. 14 is a graph showing the spectral
reflectivity characteristic of the light absorption  20 laminated layer
when the thickness is changed in the first light absorption layer and the
second light  absorption layer in example 1 and example 2. In the graph,
curve 401 is a graph of spectral  reflectivity characteristic of the light
absorption  25 laminated layer in example 1 laminated with 750 angstroms of
the first light absorption layer and  150 angstroms of the second light
absorption layer, and 



39  curve 402 is a graph of spectral reflectivity  characteristic of. the
light absorption laminated layer  in example 2 laminated with 750 angstroms
of the first  light absorption layer and 200 angstroms of the second  5
light absorption layer. As shown in the diagram, the light absorption in a
wavelength region of about 190 nm to about 230 nm is  high in the curve
401, and the light absorption in a  wavelength region of about 230 nm to
about 260 nm is 10 high in the curve 402. Inspection light of the
reflection type photomask is light in a wavelength  region of 190 to 260 nm
out of the deep ultraviolet ray  wavelength region, for example, light in a
wavelength  region of 193 nm or 257 nm. Hence, as shown in 15 FIG. 14, if
the first light absorption layer is  750 angstroms, a preferred thickness
of the second  light absorption layer is known to be 150 to 200 angstroms..
Example 3 20 In the same manner as in example 1, a multilayer  reflection
film and a first light absorption layer were  formed on a substrate. Then,
using a Ta target and a Si target, in a  mixed gas atmosphere of Ar/02 =
36/4 (sccm), DC power  25 of 60 W and 240 W was applied to the Ta target
and the Si target, respectively, at gas pressure of 0.25 Pa,  and a TaSi
oxide film having a thickness of 27 nm was 



40  formed by two-element sputtering. At this time, the  surface roughness
of the upper layer absorption layer  after forming of the film was 0.42 nm
Rms, and a  favorable surface smoothness was confirmed. The 5 composition
of the formed TaSi oxide film was 33 at% of  Ta and 36 at% of 02. Spectral
reflectivity on the  outermost layer of the obtained light absorption
laminated layer was measured, and results are shown in  FIG. 15. It was
2.55% at wavelength of 193 nm, and 10 1.51% at 257 nm, and a sufficient low
reflectivity  characteristic in a DUV light wavelength region for
inspection was obtained. On the second light absorption layer, in the same
manner as in example 1, a positive type electron ray  15 resist (FEP-171,
manufactured by Fuji Film Arch) was  applied, and a resist layer was
formed, a resist pattern was formed by subsequent lithography. process of
EB drawing and developing. Using the resist pattern as a mask, the second
20 light absorption layer was etched by using a dry  etching apparatus of
an ICP discharge system, in a  mixed gas atmosphere of C2F6/02/He = 5/5/15
(sccm) at  gas pressure of 665 mTorr, with bias power of 20 W and  source
power of 100 W. The first light absorption 25 layer was etched in the same
apparatus, in a mixed gas  atmosphere of Cl2/He = 40/60 (sccm) at gas
pressure of  665 mTorr, with bias power of 40 W and source power of 



41  200 W. The resist was then removed in the same manner  as in example 1.
Herein, the light absorption laminated layer 4 was  partly removed, and the
inspection wavelength 5 reflectivity of 257 nm in the surface of the buffer
layer 3 in the exposed region was 52.40%. This value  was higher than a
general approximate value, and thus  contributed to the improvement of the
inspection characteristic. On the other hand, the reflectivity at  10 257
nm on the surface of the light absorption laminated  layer 4a in the
absorption region was 1.85%. As a result, an excellent contrast of 93.2%
was obtained  between the surface reflected light of the buffer layer  3
and the surface reflected light of the light 15 absorption laminated layer
4. In the same manner as in example 1, the exposed  buffer layer was
removed, and a reflection type  photomask according to the second aspect of
the  invention having the same configuration as in FIG. 13 20 was obtained
except that the composition of the second  light absorption layer 42a was
different. Herein, the buffer layer and the light absorption  laminated
layer were removed, and the inspection  wavelength reflectivity of 257 nm
in the exposed 25 surface of the multilayer reflection film was 60%. On
the other hand, the reflectivity at 257 nm on the  surface of light
absorption laminated layer was 1.02%, 



42  which is slightly lower than in the state of the  reflection type
photomask blank. As a result, an  excellent contrast of 96.7% was obtained
between the  surface reflected light of the multilayer reflection 5 film
and the surface reflected light of the light  absorption laminated layer.
As is clear from examples 1 to 3, according to the  invention, since the
light absorption laminated layer  used in the reflection type photomask
blank and the 10 reflection type photomask is a lamination of the first
light absorption layer low in EUV light exposure  reflectivity, and the
second light absorption layer low  in resistance and low in DUV light
exposure  reflectivity, an excellent reflectivity contrast is 15 obtained
in a reflection region not only in pattern  transfer exposure by EUV light
exposure, but also in  inspection exposure by DUV light. Therefore the
inspection precision of the reflection type photomask  and its pattern
transfer precision are excellent. By 20 performing EUV light exposure by
using this reflection  type photomask, a semiconductor device can be
manufactured in fine patterns at higher precision. 43  C L A I M S 1. A
reflection type photomask blank  characterized by comprising: a substrate; 



5 a multilayer reflection film provided on the  substrate; and a light
absorption laminated layer including a  first light absorption layer
provided on the multilayer  reflection film and containing tantalum and
silicon, 10 and a second light absorption layer laminated on the  first
light absorption layer and containing at least  one of nitrogen and oxygen,
and tantalum and silicon. 2. The reflection type photomask blank according
to claim 1, characterized in that the second light 15 absorption layer has
a damping coefficient smaller than  1 at a wavelength of 190 to 260 nm, and
its sheet  resistance is smaller than 50 MS2/D. 3. The reflection type
photomask blank according  to claim 1 or 2, characterized in that the
second light  20 absorption layer contains tantalum, silicon and nitrogen,
and more specifically contains tantalum by 2  to 7 at%, silicon by 40 to 60
at%, and nitrogen by 6 to  15 at%. 4. The reflection type photomask blank
according  25 to claim 1 or 2, characterized in that the second light
absorption layer contains tantalum, silicon and oxygen,  and more
specifically a content of tantalum is 30 to 44  40 at%, and an atomic ratio
of tantalum and oxygen is  1:1 to 1:2. 5. The reflection type photomask
blank according  to claim 1 or 2, characterized in that the second light  



5 absorption layer contains tantalum, silicon, oxygen, and nitrogen, and
more specifically a content of  tantalum is 20 to 40 at%, an atomic ratio
of tantalum  and oxygen is 3:2 to 9:1, and an atomic ratio of  tantalum and
nitrogen is 1:2 to 3:2. 10 6. The reflection type photomask blank according
to claim 1 or 2, characterized in that the second light  absorption layer
contains tantalum, silicon and oxygen,  and more specifically a content of
tantalum is 40 to 90 at%, and an atomic ratio of tantalum and oxygen is  15
3:5 to 5:1. 7. The reflection type photomask blank according  to any one of
claims 1 to 6, characterized in that the  second light absorption layer has
a surface roughness  of 0.6 nm Rms or less. 20 8. The reflection type
photomask blank according  to any one of claims 1 to 7, characterized in
that the  first light absorption layer contains silicon by 6 to  15 at%. 9.
The reflection type photomask blank according  25 to any one of claims 1 to
8, characterized in that the  first light absorption layer and the second
light absorption layer are amorphous. 45  10. The reflection type photomask
blank according to any one of claims 1 to 9, characterized in that the
light absorption laminated layer has a reflectivity of  13% or less in a
deep ultraviolet ray region. 



5 11. A reflection type photomask having a pattern  processed in a light
absorption laminated layer of the  reflection type photomask blank
according to any one of  claims 1 to 10. 12. A method of manufacturing a
semiconductor  10 device comprising the steps of: emitting extreme
ultraviolet ray to the reflection  type photomask according to claim 11;
exposing a resist layer for extreme ultraviolet  ray provided on a
semiconductor substrate by a 15 reflected light; and  transferring a
pattern. 


