
LITHOGRAPHIC APPARATUS AND METHOD  FIELD [0001] The present invention
relates to a lithographic apparatus and a method.  BACKGROUND [0002] A
lithographic apparatus is a machine that applies a desired pattern onto a
target  portion of a substrate. Lithographic apparatus can be used, for
example, in the manufacture of  integrated circuits (ICs). In that
circumstance, a patterning device, which is alternatively  referred to as a
mask or a reticle, may be used to generate a circuit pattern corresponding
to an  individual layer of the IC, and this pattern can be imaged onto a
target portion (e.g.  comprising part of, one or several dies) on a
substrate (e.g. a silicon wafer) that has a layer of  radiation-sensitive
material (resist). In general, a single substrate will contain a network of
adjacent target portions that are successively exposed. Known lithographic
apparatus include  so-called steppers, in which each target portion is
irradiated by exposing an entire pattern onto the target portion in one go,
and so-called scanners, in which each target portion is  irradiated by
scanning the pattern through the beam in a given direction (the "scanning"-
direction) while synchronously scanning the substrate parallel or
anti-parallel to this direction.  [0003] Wires have conventionally been
used to connect an IC to a board but this method  is increasingly being
replaced with a method referred to as "flip-chip bumping". In flip-chip
bumping a pattern is imaged onto a thick layer of resist (i.e. thicker than
a layer of resist used  in conventional lithography) which is provided on
the substrate. The resist is developed and  processed such that recesses
are formed at predefined locations and solder is then  electroplated in the
recesses. The resist is then removed leaving solder "bumps" projecting
upwards from the uppermost surface of the substrate. In general, the
resolution of the  lithographic apparatus may be low, since the accuracy
with which the solder bumps need to  be located is typically around 1
micron (this is a significantly lower accuracy than the  accuracy of tens
of nanometers that is provided by high resolution lithographic apparatus).
[0004] Processes, such as flip-chip bumping, in which thicker layers of
resist are patterned typically employ higher doses of radiation to produce
the desired pattern. However,  



increasing the dose of radiation can lead to increased heating of the
resist, substrate and/or 1 substrate support table. For example, the
temperature of the substrate in the vicinity of the  exposed resist can
rise excessively and cause local slippage or expansion of the substrate.
Moreover, exposing larger areas of the substrate, or indeed the whole
substrate, with increased doses of radiation can increase the overall
average temperature of the substrate  beyond acceptable limits and result
in global slippage or expansion of the substrate and  possibly large
uncorrectable pattern overlay errors. [0005] A method designed to address
undesirable heating of a substrate is to immerse the  substrate in a
"cooling-" or "conditioning fluid" during exposure such that excessive
levels of  heat generated in the substrate can dissipate to the surrounding
fluid. A problem with this  method is that it may require significant
modifications to conventional lithographic apparatus,  which are both
costly and time consuming. A further method intended to alleviate problems
associated with excessive heating of a substrate is to provide the
substrate support table with  integral "cooling-" or "conditioning
elements" which maintain the substrate to within a  desired temperature
range during exposure. In this way, excessive heat generated in the
substrate is transferred away from the substrate. Typical conditioning
elements comprise a  series of channels formed in the support table through
which a cooling fluid, such as water, is  passed continuously during
exposure. Problems associated with this method are that it again  may
require significant modifications to conventional lithographic apparatus,
particularly the  substrate support table, and that it is complicated and
expensive to design and manufacture  the support table so as to be
watertight and possess the required flatness. [0006] It is desirable to
provide, for example, lithographic apparatus and a method which  obviate or
mitigate one or more of the problems of the prior art, whether identified
herein or  elsewhere. SUMMARY  [0007] According to an aspect of the
invention, there is provided a lithographic apparatus  that includes an
illumination system constructed and arranged to condition a beam of  



radiation, and a support structure constructed and arranged to support a
patterning device.  The patterning device is configured to impart the beam
of radiation with a pattern in its cross- section. The apparatus also
includes a substrate table constructed and arranged to hold a  substrate.
The substrate table includes a substrate support plate that is in thermal
contact with 2 a thermal conditioning plate. The apparatus further includes
a projection system constructed  and arranged to project the patterned beam
of radiation onto a target portion of the substrate.  [0008] According to a
further aspect of the invention, there is provided a lithographic
substrate support table that includes a substrate support plate that is in
thermal contact with a  thermal conditioning plate. [0009] According to
another aspect of the invention, there is provided a lithographic  method
that includes projecting a beam of radiation beam onto a target portion of
a substrate,  and supporting the substrate on a substrate support table
that comprises a substrate support  plate. The substrate support plate is
in thermal contact with a thermal conditioning plate.  BRIEF DESCRIPTION OF
THE DRAWINGS [0010] Embodiments of the invention will now be described, by
way of example only,  with reference to the accompanying schematic drawings
in which corresponding reference  symbols indicate corresponding parts, and
in which: [0011] Figure 1 depicts a lithographic apparatus according to an
embodiment of the  invention; and [0012] Figure 2 depicts a more detailed
illustration of components of the lithographic  apparatus of Figure 1.
DETAILED DESCRIPTION [0013] Although specific reference may be made in this
text to the use of lithographic  apparatus in the manufacture of ICs, it
should be understood that the lithographic apparatus  described herein may
have other applications, such as the manufacture of integrated optical
systems, guidance and detection patterns for magnetic domain memories,
liquid-crystal  displays (LCDs), thin-film magnetic heads, etc. The skilled
artisan will appreciate that, in the  



context of such alternative applications, any use of the terms "wafer" or
"die" herein may be  considered as synonymous with the more general terms
"substrate" or "target portion",  respectively. The substrate referred to
herein may be processed, before or after exposure, in  for example a track
(a tool that typically applies a layer of resist to a substrate and
develops  the exposed resist) or a metrology or inspection tool. Where
applicable, the disclosure herein  may be applied to such and other
substrate processing tools. Further, the substrate may be 3 processed more
than once, for example in order to create a multi-layer IC, so that the
term  substrate used herein may also refer to a substrate that already
contains multiple processed  layers. [0014] The terms "radiation" and
"beam" used herein encompass all types of  electromagnetic radiation,
including ultraviolet (UV) radiation (e.g. having a wavelength of  436,
405, 365, 248, 193, 157 or 126 rim) and extreme ultra-violet (EUV)
radiation (e.g.  having a wavelength in the range of 5-20 nrn), as well as
particle beams, such as ion beams or  electron beams. [0015] The term
"patterning device" used herein should be broadly interpreted as  referring
to a device that can be used to impart a radiation beam with a pattern in
its cross- section such as to create a pattern in a target portion of the
substrate. It should be noted that  the pattern imparted to the radiation
beam may not exactly correspond to the desired pattern  in the target
portion of the substrate. Generally, the pattern imparted to the radiation
beam  will correspond to a particular functional layer in a device being
created in the target portion,  such as an integrated circuit. [0016] A
patterning device may be transmissive or reflective. Examples of patterning
device include masks, programmable mirror arrays, and programmable LCD
panels. Masks  are well known in lithography, and include mask types such
as binary, alternating phase-shift,  and attenuated phase-shift, as well as
various hybrid mask types. An example of a  programmable mirror array
employs a matrix arrangement of small mirrors, each of which  can be
individually tilted so as to reflect an incoming radiation beam in
different directions;  



in this manner, the reflected beam is patterned. [0017] The support
structure holds the patterning device. It holds the patterning device in  a
way depending on the orientation of the patterning device, the design of
the lithographic  apparatus, and other conditions, such as for example
whether or not the patterning device is  held in a vacuum environment. The
support can use mechanical clamping, vacuum, or other  clamping techniques,
for example electrostatic clamping under vacuum conditions. The  support
structure may be a frame or a table, for example, which may be fixed or
movable as  required and which may ensure that the patterning device is at
a desired position, for example  with respect to the projection system. Any
use of the terms "reticle" or "mask" herein may be  considered synonymous
with the more general term "patterning device". 4 [0018] The term
"projection system" used herein should be broadly interpreted as
encompassing various types of projection system, including refractive
optical systems,  reflective optical systems, and catadioptric optical
systems, as appropriate for example for the exposure radiation being used,
or for other factors such as the use of an immersion fluid or  the use of a
vacuum. Any use of the term "projection lens" herein may be considered as
synonymous with the more general term "projection system". [0019] The
illumination system may also encompass various types of optical components,
including refractive, reflective, and catadioptric optical components for
directing, shaping, or  controlling the beam of radiation, and such
components may also be referred to below,  collectively or singularly, as a
"lens". [0020] The lithographic apparatus may be of a type having two (dual
stage) or more  substrate tables (and/or two or more support structures).
In such "multiple stage" machines  the additional tables may be used in
parallel, or preparatory steps may be carried out on one  or more tables
while one or more other tables are being used for exposure. [0021] The
lithographic apparatus may also be of a type wherein the substrate is
immersed in a liquid having a relatively high refractive index, e.g. water,
so as to fill a space  between the final element of the projection system
and the substrate. Immersion liquids may  



also be applied to other spaces in the lithographic apparatus, for example,
between the mask  and the first element of the projection system. Immersion
techniques are well known in the art  for increasing the numerical aperture
of projection systems. [0022] Figure 1 schematically depicts a lithographic
apparatus according to a particular  embodiment of the invention. The
apparatus comprises: an illumination system (illuminator)  IL to condition
a beam PB of radiation (e.g. UV radiation); a support structure (e.g. a
support  structure) MT to support a patterning device (e.g. a mask) MA and
connected to first positioning device PM to accurately position the
patterning device with respect to item PL; a  chuck CH incorporating i) a
wafer table/substrate support table WT for holding a substrate  (e.g. a
resist-coated wafer) W, and ii) a mirrorblock connected to a second
positioning device  PW for accurately positioning the substrate with
respect to item PL; and a projection system  (e.g. a refractive projection
lens) PL configured to image a pattern imparted to the radiation  beam PB
by patterning device MA onto a target portion C (e.g. comprising one or
more dies)  of the substrate W. 5 [0023] As here depicted, the apparatus is
of a transmissive type (e.g. employing a  transmissive mask).
Alternatively, the apparatus may be of a reflective type (e.g. employing a
programmable mirror array of a type as referred to above). [0024] The
illuminator IL receives a beam of radiation from a radiation source SO. The
source and the lithographic apparatus may be separate entities, for example
when the source  is an excimer laser. In such cases, the source is not
considered to form part of the lithographic  apparatus and the radiation
beam is passed from the source SO to the illuminator IL with the  aid of a
beam delivery system BD comprising for example suitable directing mirrors
and/or a  beam expander. In other cases the source may be integral part of
the apparatus, for example  when the source is a mercury lamp. The source
SO and the illuminator IL, together with the  beam delivery system BD if
required, may be referred to as a radiation system. [0025] The illuminator
IL may comprise adjusting means AM for adjusting the angular  intensity
distribution of the beam. Generally, at least the outer and/or inner radial
extent  



(commonly referred to as 6-outer and (7-inner, respectively) of the
intensity distribution in a  pupil plane of the illuminator can be
adjusted. In addition, the illuminator IL generally  comprises various
other components, such as an integrator IN and a condenser CO. The
illuminator provides a conditioned beam of radiation PB, having a desired
uniformity and  intensity distribution in its cross-section. [0026] The
radiation beam PB is incident on the patterning device (e.g. mask) MA,
which  is held on the support structure MT. Having traversed the patterning
device MA, the beam PB  passes through the lens PL, which focuses the beam
onto a target portion C of the substrate  W. With the aid of the second
positioning device PW and position sensor IF (e.g. an  interferometric
device), the substrate table WT can be moved accurately, e.g. so as to
position  different target portions C in the path of the beam PB.
Similarly, the first positioning device  PM and another position sensor
(which is not explicitly depicted in Figure 1) can be used to  accurately
position the patterning device MA with respect to the path of the beam PB,
e.g.  after mechanical retrieval from a mask library, or during a scan. In
general, movement of the  object tables MT and WT will be realized with the
aid of a long-stroke module (coarse  positioning) and a short-stroke module
(fine positioning), which form part of the positioning  device PM and PW.
However, in the case of a stepper (as opposed to a scanner) the support
structure MT may be connected to a short stroke actuator only, or may be
fixed. Patterning 6 device MA and substrate W may be aligned using
patterning device alignment marks M1, M2  and substrate alignment marks P1,
P2. [0027] The depicted apparatus can be used in the following preferred
modes: [0028] 1. In step mode, the support structure MT and the substrate
table WT are kept  essentially stationary, while an entire pattern imparted
to the beam PB is projected onto a  target portion C in one go (i.e. a
single static exposure). The substrate table WT is then  shifted in the X
and/or Y direction so that a different target portion C can be exposed. In
step  mode, the maximum size of the exposure field limits the size of the
target portion C imaged  in a single static exposure. 



[0029] 2. In scan mode, the support structure MT and the substrate table WT
are  scanned synchronously while a pattern imparted to the beam PB is
projected onto a target  portion C (i.e. a single dynamic exposure). The
velocity and direction of the substrate table  WT relative to the support
structure MT is determined by the (de-)magnification and image  reversal
characteristics of the projection system PL. In scan mode, the maximum size
of the  exposure field limits the width (in the non-scanning direction) of
the target portion in a single  dynamic exposure, whereas the length of the
scanning motion determines the height (in the  scanning direction) of the
target portion. [0030] 3. In another mode, the support structure MT is kept
essentially stationary  holding a programmable patterning device, and the
substrate table WT is moved or scanned  while a pattern imparted to the
beam PB is projected onto a target portion C. In this mode,  generally a
pulsed radiation source is employed and the programmable patterning device
is  updated as required after each movement of the substrate table WT or in
between successive  radiation pulses during a scan. This mode of operation
can be readily applied to maskless  lithography that utilizes programmable
patterning device, such as a programmable mirror  array of a type as
referred to above. [0031] Combinations and/or variations on the above
described modes of use or entirely  different modes of use may also be
employed. [0032] Figure 2 schematically represents a preferred non-limiting
embodiment of the  wafer table WT forming part of the lithographic
apparatus depicted in Figure 1. The chuck  CH depicted in Figure 2
comprises a mirrorblock 1, which supports a substrate support plate  2 with
a thermal conditioning plate 3 interposed between the mirrorblock 1 and the
substrate 7 support plate 2. The thermal conditioning plate 3 is provided
to maintain the temperature of  the substrate support plate 2 to within a
predetermined temperature range of around 0 to 1.5C  of a machine
temperature setpoint being used for a particular operation (typically, the
set  point is around 21.5 to 22.0C), and thereby limit undesirable
increases in the temperature of  a substrate (e.g. substrate W of Figure 1;
not shown in Figure 2) supported on the plate 2.  



Such temperature rises can, for example, result from exposure to the higher
doses of radiation  employed in processes, such as flip-chip bumping, in
which thicker layers of resist are  patterned. The thermal conditioning
plate 3 comprises a thermal conditioning element in the  form of a channel
(not shown) through which, in use, a conditioning fluid, such as cooling
water, is passed. The water is preferably kept at approximately the same
temperature as the  setpoint temperature of the machine. A flow rate for
the water of approximately 0.5 to  3.01/min is preferred. [0033] While a
conventional chuck incorporating a conditioning element consists of a
mirrorblock and a substrate support table incorporating an integral
conditioning element, the  chuck CH of the present invention incorporates
an additional component: the thermal  conditioning plate 3, in which the
conditioning element is provided. By providing two  separate plates that
are in thermal contact in this way, the substrate support plate 2 does not
have to be modified to incorporate the conditioning element. The
conditioning element can  instead be provided much less expensively and
easily in the conditioning plate 3, which can  be formed from a material
which is more amenable to processing to provide the conditioning  element
than the types of material conventionally used for substrate support
tables. Moreover,  the structural integrity of the material used to form
the substrate support plate 2 is not  jeopardized by processing to
incorporate the conditioning element. Furthermore, where  problems arise in
the conditioning element, such as leaks or fissures, only the thermal
conditioning plate 3 would need to be repaired or replaced, and not the
substrate support plate  2. Additionally, by providing the thermal
conditioning plate 3 in between the mirrorblock 1  and substrate support
plate 2, the mirrorblock 1 is used to directly support the thermal
conditioning plate 3, interferometer mirrors and imaging sensors but not
the substrate support  plate 2. Consequently, the mirrorblock 1 does not
need to be provided with such a precisely  engineered flat surface to
support the substrate support plate 2, and so the cost and  complexity of
manufacturing the mirrorblock 1 may be reduced. 8 [0034] The mirrorblock 1
is supported on three mirrorblock support blocks 4. Each  



support block 4 defines a hollow cylindrical projection 5 for location in a
complementary  cylindrical recess 6 defined by the mirrorblock 1. The
substrate support plate 2, thermal  conditioning plate 3 and mirrorblock 1
are connected to one another by a series of pins (not  shown). The hollow
cylindrical projection 5 on each support block 4 defines a central
aperture 7 for receipt of a pin. Each pin passes from the aperture 7, via
an aperture 8 defined  in the thermal conditioning plate 3, to an aperture
9 defined by a flexible mounting hinge 10,  which is itself received in a
complementary recess 11 defined by the substrate support plate 2.  The pins
which pass through the apertures defined by the mirrorblock 1 and the two
plates 2,3  are arranged so as to be a sufficient distance from the target
portion of the substrate to permit  unrestricted local deformation of the
substrate in the vicinity of the target portion during  irradiation by the
radiation beam. In this way, the substrate support plate 2 and thermal
conditioning plate 3 are flexibly connected so as to be "freely expanding",
i.e. any localized  movement and/or deformation by expansion and/or
contraction of the support plate 2, caused  by the heating effect of the
radiation beam, is unrestricted by the pins which hold the  mirrorblock 1
and plates 2,3 together. Allowing a limited degree of relative movement
between the plates 2,3 may be advantageous in certain applications, such as
flip-chip  bumping, since it tolerates minor structural deformations in the
substrate resulting from the  increased heating effect of higher doses of
radiation. It will be appreciated that such minor  structural deformations
in the substrate are not problematic in applications, such as flip-chip
bumping, because the patterning resolution needed in these applications is
lower than in many  other lithographic processes. [0035] The exemplary
embodiment of the present invention depicted in Figure 2 further
illustrates three sets of holes 12, 13, 14 defined by the substrate support
plate 2, thermal  conditioning plate 3 and mirrorblock 1 respectively. The
holes 12, 13, 14 are configured for  receipt of E-pins (not shown) to
facilitate lifting of the wafer W after exposure. [0036] The substrate
support plate 2 and thermal conditioning plate 3 are arranged in the
embodiment depicted in Figure 2 such that they are separated by an air gap
where the average  separation between their facing surfaces is
approximately 0.05 mm. In this embodiment, the  



heat conductance between the substrate support plate 2 and the thermal
conditioning plate 3  will be approximately 0.025 W/mK. 9 [0037] In
alternative embodiments of the apparatus depicted in Figure 2, any
appropriate  number and arrangement of pins and/or support blocks can be
used to suit a particular  application. The plates 2, 3 may be separated by
any appropriate distance and may or may not  include an air gap. It is
preferred that the distance separating the facing surfaces of the plates
2, 3 is in the range of around 0 to 2 mm. In one preferred embodiment, the
plates 2, 3 are  separated by an air gap of 0.1 mm, which provides a heat
conductance of around 0.07 W/mK  between the plates 2, 3. In a further
alternative embodiment, the substrate support plate 2 is  connected to the
thermal conditioning plate 3 by a layer of a suitable adhesive, such as a
thermal paste or a good heat conductive flexible glue. The adhesive can be
selected so as to  provide the required thermal conductivity between the
support plate 2 and conditioning plate  3, and/or to provide the desired
degree of flexibility between the plates 2, 3. Where a thermal  paste is
employed the separation of the plates 2, 3 may be, but is not necessarily,
higher than  where the plates 2, 3 are separated by an air gap. For
example, a pair of plates 2, 3 connected  by an appropriate thermal paste
may be separated by up to around 1 mm, which could provide  a heat
conductance of approximately 0.5 W/mK. The precise heat conductance
exhibited will  depend upon many different factors, including the
separation of the plates 2, 3 and the  medium interposed between the plates
2, 3. It is preferred that the heat conductance between  the plates 2, 3 is
up to around 2.5 W/mK. [0038] The substrate support plate 2 further
comprises a substrate support surface 15,  which defines a plurality of
surface deformations, preferably burls, (not shown) which are  arranged to
contact and support a substrate (not shown) located on the support plate 2.
In a  preferred embodiment of the apparatus shown in Figure 2, the surface
deformations are  arranged so as to contact up to approximately 20 % of the
area of a surface of the substrate  which contacts the substrate support
surface. It is preferred that the contact area is equal to or  greater than
about 10 % of the substrate area. In further preferred alternative
embodiments,  



the contact area between the surface deformations and the surface of the
substrate is around 5  to 20 %, and more preferably 10 to 20 %, of the area
of the substrate surface. It is generally  preferred to employ larger
contact areas than in prior art systems to ensure a sufficiently high  rate
of heat transfer from the substrate when required. [0039] The substrate
support plate 2 depicted in Figure 2 is relatively thick when  compared to
many conventional support tables. This is to provide the support plate 2
with a  10 relatively large thermal mass to prevent undesirably high global
temperature rises, which  could otherwise cause large global thermal drift
during exposure of a substrate to radiation.  The support plate 2 depicted
in Figure 2 has a thickness of approximately 5 mm. In further  preferred
embodiments, the support table 2 has a thickness greater than approximately
5 mm.  Preferably, the support table 2 has a thickness in the range of
around 5 to 20 mm, more  preferably in the range around 5 to 10 mm. [0040]
The substrate support plate 2 comprises a material having a high thermal
conductivity. It is preferred that the material has a thermal conductivity
of equal to or greater  than around 50 W/mK, more preferably a thermal
conductivity in the range around 50 to 250  W/mK, and most preferably
around 50 to 150 W/mK. This is desirable since it should  facilitate the
efficient dissipation of heat from the substrate (not shown) to the thermal
conditioning plate 3. The substrate support plate 2 of Figure 2 comprises
siliconized silicon  carbide (SiSiC). In alternative preferred embodiments
other materials, such as silicon carbide  (SiC) or the like may be used.
[0041] The thermal conditioning plate 3 shown schematically in Figure 2
comprises a  stainless steel. In other preferred embodiments, the thermal
conditioning plate may comprise  one or more metals (e.g. steel, titanium,
aluminum or the like), non-metals and/or ceramic  materials separately or
in any desirable combination, mixture or alloy. [0042] It will be
appreciated that an important function of the conditioning plate 3
incorporating conditioning elements is to maintain the chuck CH and thereby
the  substrate/wafer W to within an acceptable temperature range under
typical processing  



conditions. Furthermore, it will be understood that an important reason for
using a  substrate/wafer W contact area which is preferably higher than
normal and/or a substrate  support plate 2 which is preferably thicker than
normal is to maintain the substrate/wafer W  to within an acceptable
temperature range during exposure. [0043] While specific embodiments of the
invention have been described above, it will be  appreciated that the
invention may be practiced otherwise than as described. The description  is
not intended to limit the invention. The invention is defined by the claims
that follow. 11 WHAT IS CLAIMED IS: 1. A lithographic apparatus comprising:
an illumination system constructed and arranged to condition a beam of
radiation;  a support structure constructed and arranged to support a
patterning device, the  patterning device being configured to impart the
beam of radiation with a pattern in its cross- section; a substrate table
constructed and arranged to hold a substrate, the substrate table
comprising a substrate support plate that is in thermal contact with a
thermal conditioning  plate; and a projection system constructed and
arranged to project the patterned beam of  radiation onto a target portion
of the substrate. 2. The lithographic apparatus of claim 1, wherein the
substrate support plate  comprises a substrate support surface that defines
a plurality of surface deformations arranged  to contact and support the
substrate. 3. The lithographic apparatus of claim 2, wherein the surface
deformations are  arranged to contact up to approximately 20 % of the area
of a surface of the substrate that is  arranged to contact the substrate
support surface. 4. The lithographic apparatus of claim 2, wherein the
surface deformations are  arranged to contact equal to or greater than
approximately 10 % of the area of a surface of the  substrate that is
arranged to contact the substrate support surface. 



5. The lithographic apparatus of claim 2, wherein the surface deformations
are  burls. 6. The lithographic apparatus of claim 1, wherein the substrate
support plate has  a thickness of at least approximately 5 mm. 12 7. The
lithographic apparatus of claim 1, wherein the substrate support plate
comprises a material having a thermal conductivity of equal to or greater
than approximately  50 W/mK. 8. The lithographic apparatus of claim 1,
wherein the substrate support plate  comprises a material selected from the
group consisting of silicon carbide, siliconized silicon  carbide and the
like. 9. The lithographic apparatus of claim 1, wherein the thermal
conditioning plate  comprises a material selected from the group consisting
of a metal, a non-metal, a ceramic,  and alloys and mixtures thereof. 10.
The lithographic apparatus of claim 1, wherein the thermal conditioning
plate  comprises a thermal conditioning element arranged to maintain a
temperature of the substrate  support plate to within a predetermined
temperature range. 11. The lithographic apparatus of claim 10, wherein the
thermal conditioning  element comprises a channel arranged for the passage
of a thermal conditioning fluid. 12. The lithographic apparatus of claim
11, wherein the thermal conditioning fluid  comprises water. 13. The
lithographic apparatus of claim 1, wherein the substrate support plate is
flexibly connected to the thermal conditioning plate. 14. The lithographic
apparatus of claim 1, wherein the substrate support plate is  connected to
the thermal conditioning plate by a layer of adhesive. 15. The lithographic
apparatus of claim 1, wherein the substrate support plate is  connected to
the thermal conditioning plate by one or more flexible connecting blocks.
13 



16. The lithographic apparatus of claim 1, wherein the substrate support
plate is  connected to the thermal conditioning plate by one or more
connecting blocks which are  arranged so as to be a sufficient distance
from the target portion of the substrate to permit  unrestricted local
deformation of the substrate in the vicinity of the target portion during
irradiation by said radiation beam. 17. The lithographic apparatus of claim
1, wherein the average separation between  facing surfaces of the substrate
support plate and the thermal conditioning plate is  approximately 0.05 mm.
18. The lithographic apparatus of claim 1, wherein the substrate support
plate and  thermal conditioning plate are arranged such that the thermal
conduction coefficient between  the plates is approximately 0.07 W/mK over
a distance of approximately 100 m. 19. The lithographic apparatus of claim
1, wherein the apparatus further comprises  a mirrorblock upon which the
thermal conditioning plate is supported. 20. The lithographic apparatus of
claim 19, wherein the mirrorblock is connected  to at least one of the
substrate support plate and the thermal conditioning plate by at least one
mounting block. 21. A lithographic substrate support table comprising a
substrate support plate that  is in thermal contact with a thermal
conditioning plate. 22. A lithographic method comprising: projecting a beam
of radiation beam onto a target portion of a substrate; and  supporting the
substrate on a substrate support table that comprises a substrate support
plate, the substrate support plate being in thermal contact with a thermal
conditioning plate. 14 23. The lithographic method of claim 22, wherein the
method further comprises  patterning the beam of radiation with a pattern
in its cross-section; and projecting the  patterned beam of radiation onto
the target portion of the substrate. 15 


