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TARGET PROCESSING UNIT

TECHNICAL FIELD

[0001] The invention relates generally to a target processing unit. Furthermore, the
invention relates to a projection lens assembly for use in a target processing unit.
Another aspect relates to an intermediate conduit assembly, to a vacuum chamber of a

target processing unit, and to a target processing unit comprising the intermediate conduit

assembly.
BACKGROUND ART
[0002] It is known in the field of electronics that grouping of electronic device

components into functionally integrated modules can help to reduce the time required for
defective component replacement, which yields a shorter down time for repair of such a
modular device. Modular component design is particularly desirable for electronic
devices that are used in production lines, due to the increased production rates that may
be achieved as a result of reduced maintenance time.

[0003] In charged particle beam processing devices and the like, it is not
straightforward to implement the modular principle. The main reason for this is that the
various particle beam generation and manipulation stages (e.g. beam source, collimator,
beam splitter, beam blanker, beam stopper, beam deflector, and lens elements) cooperate
to form and control the beams that traverse each of these stages. A computer designer
mainly deals with issues relating to data/signal exchange between the modules, power
requirements, electromagnetic compatibility, and thermal management. Applying the
modular principle in beam processing devices is substantially more complicated, because
in addition to the above, one also needs to take into account beam alignment issues, field
calibration, and mechanical (de-)coupling between the modules. Furthermore, as all
components work together to manipulate the same particle beams, it is not
straightforward to identify the preferred groups of components that should form the
modules in such a way as to obtain an optimal balance between high beam alignment
accuracy (less separation into modules), and high maintenance efficiency (more

modules).
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[0004] International patent application W02013/037486 discusses positioning and
planar alignment of various projection modules in a carrier frame of a beam exposure
system, to form a thermally stabilized aligned projection column from vertically stacked
modules.
[0005] However, W02013/037486 does not disclose a detailed configuration for a
projection module, and does not provide a solution for connectivity of various conduits
that supply and discharge signals and fluids to and from such a projection module (e.g. a

projection lens arrangement).

SUMMARY OF THE INVENTION

[0006] It would be desirable to provide a projection lens arrangement and a
lithography unit or inspection unit for processing a target, which allow efficient modular
construction and maintenance of the projection column, while optimizing connectivity of
various conduits.

[0007] Therefore, according to a first aspect, there is provided a projection lens
assembly for directing a projection beam toward a target, the projection lens assembly
comprising: - a flat lens support body for accommodating a lens element, wherein the
lens support body spans a plane and comprises a connection region and a lateral edge,
and wherein the lens support body is arranged for insertion along an insertion direction
parallel with the plane into a carrier frame of a target processing unit; - a plurality of
conduits emanating from the connection region and directed parallel with the plane; - a
conduit guiding body arranged for accommodating the conduits; wherein the conduit
guiding body comprises: - a first guiding portion that is arranged for guiding the conduits
from the connection region, parallel with the plane and with a non-zero direction
component perpendicular to the insertion direction, to a lateral region beyond the lateral
edge, and wherein the guiding body comprises: - a second guiding portion for guiding the
conduits from the lateral region with a non-zero direction component perpendicular to the
plane toward a tilted edge of the conduit guiding body.

[0008] The term “projection beam” or “beam” refers herein to a beam of radiation,
which may be formed by a stream of charged particles (e.g. electrons or ions) and/or by a
beam of optical radiation (e.g. X-rays or UV radiation). The terms “beam” and “beamlet”

may be used interchangeably, although the term “beamlet” may imply that the resulting
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beam has been extracted from a larger main beam (e.g. multi-beamlet extraction from a
larger electron beam using a mask plate with a plurality of relatively small apertures).
[0009] The term “conduit” is used herein in a broad sense, and covers various kinds
of elongate tubular structures that have relatively small cross-sections with respect to
their lengths, and that are arranged for conveying matter and/or energy between source
devices and destination devices. Exemplary conduits are formed by wires (e.g. single
stranded) and cables (e.g. twisted strands, coaxial) comprising electrically conducting
material for conveying electrical power and/or control or measurement signals, optical
fibers (e.g. for conveying optical control and/or measurement signals), and fluid transport
tubes (e.g. for conveying cooling fluids).
[0010] The first guiding portion guides the conduits sideways and parallel with the
plane away from the lens support body toward the lateral region that is located beyond
the lateral edge of the lens support body. The first guiding portion ensures that the spaces
directly above and/or below the lens support body remain unobstructed and available for
other projection modules, which may also be linearly inserted along the insertion
direction into the carrier frame of the target processing unit.
[0011] It should be noted that the second guiding portion may have any one of
various shapes that allow the lateral path of the conduits to be directed away from the
plane and toward the tilted edge above or below the plane, provided that the resulting
shape has linear symmetry along the insertion direction. This involves slanted and/or
curved shapes (traced out as a projection in a plane perpendicular to the insertion
direction). By guiding the conduits from the lateral region with a non-zero direction
component perpendicular to the plane toward the tilted edge of the conduit guiding body,
the (preferably flexible) distal ends of the conduits may subsequently be curved back in a
direction parallel with the insertion direction. Even though the distal conduit ends are
both laterally as well as vertically displaced from the proximal conduit ends (i.e. located
at the lens support body), the entire projection lens assembly may be inserted into the
carrier frame via the same linear motion along the insertion direction as is required for
connecting the conduits. In other words, the conduit ends may be connected to or
detached from a connection region within the carrier frame along the same direction as
for inserting/removing the projection lens assembly from the carrier frame. Also, the
second guiding portion causes the conduits to occupy a minimal width while being

guided away from the plane in a predominantly perpendicular direction (e.g. vertical
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direction) along the projection column, reducing the total width required (for the
projection column and the conduits).

[0012] As a result of the above, an operator or maintenance mechanic may easily
position/remove the lens support body using one hand, while using the other hand to
attach/remove the distal conduit ends to/from their point of connection. The claimed
guiding arrangement facilitates modular construction and maintenance of a projection
column (resulting in minimal down time), while simultaneously allowing transversal
dimensions of the projection column as well as vertical distances between projection
column components (and hence also vertical dimensions) to be kept minimal.

[0013] Furthermore, it should be noted that minimizing the dimensions of the
projection column is particularly desirable in lithography or other target processing
applications wherein vacuum requirements necessary for processing are severe, and fab
space corresponding to the area covered by the processing unit is highly expensive.
Typically, vertical space is more easily made available in the processing vacuum chamber
of a target processing unit than horizontal space is. Hence, the proposed projection lens
assembly with a cable guiding arrangement that enables the various conduits to be (dis-
)connected via a motion along the insertion direction to panel connectors that are
vertically arranged along the projection column facilitates maintenance as well as reduces
production costs related to fab space.

[0014] According to an embodiment, the conduits are accommodated inside the
conduit guiding body, and the outside of the conduit guiding body is substantially linearly
symmetric along the insertion direction.

[0015] The guiding body is predominantly linearly symmetric along the insertion
direction, so that both the lens support body and the conduit guiding body can be linearly
slid into a complementary linearly symmetric cut-out or fitting (that may be) provided
on/in the carrier frame.

[0016] Keeping the conduits together in this linearly symmetric configuration will
significantly reduce the mechanical friction that is generated during insertion and removal
of the projection lens assembly. The term “linear symmetry” is used in a broad sense
here. Linear symmetry of the guiding body should be understood to also cover skewed or
irregular shapes for the guiding portions, provided that cross sections of the guiding

portions perpendicular to the insertion direction always fit inside the linearly symmetric
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cut-out in the carrier frame, and/or in the space defined between the carrier frame and
other modules in the projection column.
[0017] According to an embodiment, the conduits are accommodated within the
guiding body in a locally parallel arrangement.
[0018] The phrase “locally parallel arrangement” is used herein to indicate that the
local tangent vectors (i.e. direction vectors) of adjacent conduits are pointing in the same
direction. In this manner, the conduits will never cross each other inside the guiding
body, yielding a guiding body of minimal height that maximizes the space above and/or
below the projection lens assembly available for inserting other projection modules.
[0019] According to an embodiment, the lens support body, the first guiding portion,
and the portion of the conduits accommodated by/within the lens support body and the
first guiding portion are entirely bounded in a perpendicular direction between a first
plane and a second plane parallel with the plane.
[0020] In this manner, the height of the lens support body and the first guiding
portion (which accommodate the conduits) is minimized to only the necessary thickness
corresponding with a typical diameter of the conduits together with a thickness of the
support bodies required to carry the combined weight while confining the conduits in a
planar configuration.
[0021] Preferably, the connection region forms a rear edge of the lens support body.
[0022] According to an embodiment, the lens support body comprises a
predominantly polygonal rigid support plate, provided with two opposite lateral edges
that are both parallel with the insertion direction, and wherein the rear edge faces a
direction that is at least partially opposite to the insertion direction.
[0023] The term “predominantly polygonal rigid support plate” is used here to
indicate that the main shape of the lens carrier plate is a polygon, but that small
protrusions used e.g. for guiding members, fastening members, and/or abutment members
may form part of the lens carrier plate.
[0024] According to a further embodiment, the polygonal rigid support plate has a
regular pentagonal shape, wherein the two opposite lateral edges and the rear edge are
interconnected, and wherein two remaining edges form an apex with a abutment member
in the interjacent corner. Preferably, the two opposite lateral edges are mutually parallel

and extend along the insertion direction.
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[0025] A three point alignment method and corresponding systems for modular
plates in a carrier frame have been disclosed in international application
WO02013/037486. The apex with the abutment member in the interjacent corner of the
rigid support plate may be efficiently used to align a frontal extremity of the lens support
body while linearly inserting the body into the carrier frame.
[0026] According to an embodiment, the conduit guiding body is provided along the
rear edge of the lens support body, and wherein the first guiding portion comprises a
predominantly quadrilateral rigid support plate arranged within the plane, and comprising
two further opposite lateral edges that are both parallel with the insertion direction.
[0027] The term “predominantly quadrilateral rigid support plate” is used herein to
indicate that the main shape of the support plate has/is a four sided polygon, but that
small protrusions used e.g. for guiding members, fastening members, and/or abutment
members may form part of the support plate. The proposed configuration for a regular
quadrilateral rigid support plate at the rear edge of the polygonal rigid support plate
allows a reliable co-planar connection between these support plates, and the opposite
lateral edges and further opposite lateral edges may efficiently cooperate with the carrier
frame to provide a low-friction bearing mechanism for the linear insertion of the
projection lens assembly.
[0028] Preferably, the two opposite lateral edges and further opposite lateral edges of
the support plates are mutually parallel and extend along the insertion direction. In
particular, a further opposite lateral edge may preferably form a (parallel) extension of an
adjacent opposite lateral edge. Correspondingly, the accommodation space for the lens
assembly provided in the carrier frame of the target processing unit may be provided with
a linear lateral abutment region along the insertion direction, along which the adjacent
and further lateral support plate edges can be slid during insertion. The linear plate edge
configuration helps to ease insertion and alignment of the lens assembly.
[0029] According to further embodiments, the polygonal rigid support plate and/or
the quadrilateral rigid support plate comprises magnetically shielding material.
[0030] The carrier frame may be open at the lower side that faces the target. For a
projection column wherein the projection lens assembly constitutes the projection
element nearest to the target, the proposed projection lens assembly will efficiently
combine the function of carrying the lens element(s) and/or carrying and guiding the

conduits with the function of magnetically shielding the target region from any stray
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magnetic fields generated by currents in the conduits, or shielding the projection lens
region from external stray magnetic fields.
[0031] According to a further embodiment, the projection lens assembly comprises
guiding members along the opposite lateral edges of the polygonal rigid support plate, for
positioning the lens frame into the carrier frame along the insertion direction and parallel
with the plane.
[0032] The guiding members may for example comprise sliding bearings (rails),
wheels, or linear ball bearings. The further opposite lateral edges of the quadrilateral rigid
support plate may be provided with further guiding members (similar to the above
examples) for positioning the lens frame into the carrier frame along the insertion
direction
[0033] According to embodiments, each conduit is provided with a conduit
connector at a distal conduit end, wherein the conduit connector is arranged for
connecting to corresponding panel connectors on a connector panel that is provided in the
lateral region at a perpendicular distance from the plane.
[0034] The conduits emanate with a proximal conduit portion from the rear edge of
the frame body, while the portion at the opposite end of the conduit (i.e. the “distal
conduit end”) is provided with the connector. Typically, in charged particle beam
projectors, there is room for electrical and other connections in a lateral region to a side
of the optical column and projection lens assembly. A conduit connector panel may be
provided in such a lateral region. As was described herein above, the conduits are guided
(in the lateral region) in a perpendicular direction, and are thus preferably connected to a
connector panel that is provided in the lateral region and oriented vertically along the
projection column, in order to minimize the total transversal dimension. An operator or
maintenance mechanic may easily position/remove the lens support body using one hand,
while using the other hand to connect/disconnect the connectors to/from the connector
panel.
[0035] According to an embodiment, the conduit guiding body comprises a sledge,
wherein the sledge comprises the second guiding portion and at least a part of the first
guiding portion, and wherein the sledge is provided with sledge guiding members along
the insertion direction for positioning the sledge into the carrier frame.
[0036] Preferably, the sledge guiding members are provided at a lower side of the
sledge.
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[0037] Accommodating lateral and vertical conduit portions within the sledge will
confine the conduit portions within a predetermined circumference, which may be formed
linearly symmetric along the insertion direction.
[0038] Any friction that would be caused by the conduits motion while inserting the
projection lens assembly into the carrier frame (or removal), is thereby significantly
reduced.
[0039] According to various embodiments, the projection lens assembly may either
be arranged for directing a single charged particle beam onto the image plane of a target,
or for directing a spatial distribution of multiple charged particle beams (e.g. “beamlets™)
onto the image plane.
[0040] According to an embodiment, the projection lens assembly comprises - a
beam stop array, comprising an array of apertures for blocking charged particle
beam(lets) with a blanking deflection by a beam blanker and letting through charged
particle beam(lets) without a blanking deflection by said beam blanker; - a support
element comprising a through-opening for allowing the charged particle beam(lets) to
pass through; - a plurality of electrodes, supported by said support element, wherein the
electrodes are arranged in or near a plane defined by a downstream distal edge of the
projection lens assembly, said electrodes each comprising a lens hole-array aligned with
the through-opening for allowing passage to the transmitted charged particle beam(lets); -
a deflector unit arranged upstream of said electrodes and downstream of said beam
blanker; wherein said beam stop array is arranged between said deflector unit and said
electrodes.
[0041] According to a second aspect, and in accordance with the advantages and
effects described herein above, there is provided a target processing unit, comprising: - a
projection column for generating, shaping, and directing a beam toward a target, wherein
the projection column comprises a projection lens assembly according to the first aspect,
and - a carrier frame for accommodating the projection lens assembly.
[0042] Major subsystems of the target processing unit are preferably constructed in
self-contained removable modules, so that they can be removed from the target
processing unit with as little disturbance to other subsystems as possible.
[0043] According to an embodiment, the carrier frame is provided in a lateral region
with a cut-out that has a shape complementary to the conduit guiding body of the

projection lens assembly.
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[0044] The complementary shaped cut-out forms a space for accommodating the
conduit guiding body. The cut-out extends into the carrier frame with a cut-out profile
that is also linearly symmetric along the insertion direction. This increases the positioning
stability and accuracy.
[0045] In an alternative embodiment, the carrier frame is provided in a lateral region
with a wall surface portion that has a shape complementary to an abutting surface of the
conduit guiding body of the projection lens assembly. The conduit guiding body may be
positioned against the carrier frame in an inserted position, instead of being
accommodated inside the carrier frame.
[0046] According to an embodiment, the target processing unit comprises a
connector panel provided with complementary connectors for connecting to distal ends of
the conduits, to establish electrical and/or fluid communication between the projection
lens assembly and source devices and/or destination devices provided in the target
processing unit.
[0047] According to a further embodiment, the connector panel and the
complementary connectors are arranged in a perpendicular direction that is perpendicular

to the plane.

BRIEF DESCRIPTION OF THE DRAWINGS

[0048] Embodiments 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:

[0049] Figure 1 schematically shows a perspective view of an exemplary
embodiment of a target processing unit;

[0050] Figure 2a presents a frontal view a vacuum chamber of an exemplary
embodiment of a target processing unit;

[0051] Figure 2b shows a diagram of a modular projection column in an exemplary

embodiment of a target processing unit;

[0052] Figure 3a shows a top view of an embodiment of a projection lens assembly;
[0053] Figure 3b shows a rear view of an embodiment of a projection lens assembly;
[0054] Figure 4 shows a perspective view of a projection lens assembly and a carrier

frame of an exemplary embodiment of a target processing unit;
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[0055] Figure 5a shows a perspective view of a portion of an embodiment of a
projection lens assembly;
[0056] Figure 5b shows a detailed rear perspective view of the embodiment in figure
Sa;
[0057] Figure 6 shows a perspective view of an intermediate conduit assembly

provided in an embodiment of a target processing unit similar to the embodiment shown
in figure 1;

[0058] Figure 7 schematically shows a perspective view of an embodiment of a
target processing unit;

[0059] Figure 8, shows a perspective view of a cabinet of an embodiment of a target
processing unit, and

[0060] Figure 9 schematically shows a frontal view a vacuum chamber of an
embodiment of a target processing unit.

[0061] The drawings are meant for illustrative purposes only, and do not serve as

restriction of the scope or the protection as laid down by the claims.

DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

[0062] In the drawings, various directions are indicated for defining positions,
orientations, and motion of the described objects. In the exemplary embodiments shown
in the drawings and described herein, X is used to indicate a longitudinal direction, which
in the exemplary embodiments corresponds to the insertion direction for the projection
lens arrangement. Prepositions “front” and “rear” pertain to this longitudinal direction X.
Further, Y is used to indicate a transversal direction (in the plane spanned by the
projection lens element) that is perpendicular to the longitudinal direction X. During use
of exemplary lithography units, vacuum chambers and cabinets, the longitudinal direction
X and transversal direction Y span a plane that preferably is substantially parallel to the
horizontal. The terms “left/right” and “lateral” correspond to the transversal direction Y.
Z 1is used to indicate a perpendicular direction (e.g. vertical direction) that is orthogonal to
X and Y. Terms like “above/below” and “upper/lower” pertain to the perpendicular
direction Z. It should be understood that the concepts of the invention discussed herein

are not limited to these directional definitions and preferred orientations.
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Lithography unit

[0063] Figure 1 schematically shows a perspective view of an exemplary target
processing machine, such as a lithography unit 10 (or an inspection unit). A multitude of
such lithography units 10 may be arranged side-to-side in an abutting manner to form a
lithography unit cluster (not shown). The lithography unit 10 comprises (preferably at a
lower side) a vacuum chamber 30 for accommodating a projection column 46 (see figures
2a and 2b), and (preferably at an upper side positioned above the vacuum chamber 30) a
cabinet 12 for accommodating electronic equipment 22. The electronic equipment 22
may be used for controlling devices, including parts of the projection column, which are
accommodated inside the vacuum chamber 30. Linear bearing members (e.g. rails) 38
may be provided on a top side 32 of the vacuum chamber 30, forming guiding
mechanisms for facilitating the positioning of the cabinet 12 on top of the vacuum
chamber 30, or for moving the cabinet 12 forward with respect to the vacuum chamber 30
into a servicing position. In this configuration the vacuum chamber 30 supports the
weight of the equipment cabinet 12 on its top surface.

[0064] The vacuum chamber 30 encloses a vacuum casing 39 (outer layer), a support
casing 40 (intermediate layer), and a carrier casing 41 with a carrier frame 42 (innermost
region). A projection lens assembly 50 is accommodated by the carrier frame 42 on the
inside of the vacuum chamber 30. An embodiment of the vacuum chamber 30 and
projection lens assembly 50 will be explained in more detail below with reference to
figures 2a and 2b.

[0065] Figure 1 only shows the projection lens assembly 50 portion of the projection
column 46. It should be understood that the carrier casing 41 is arranged to accommodate
an entire projection column 46, for example as illustrated in figures 2a and 2b. Parts of
the projection column 46 are connectable to other equipment or devices in the target
processing unit 10, such as to the electronic equipment 22. For example, in figure 1, the
projection lens assembly 50 is connected to electronic equipment 22 via conduits 60, 37,
37a, 37b, and 26. Conduits may include cables, wires, tubes and/or fibers.

[0066] The projection lens assembly 50 comprises a flat lens support body 52 for
accommodating lens elements 54, and a conduit guiding body for guiding conduits (60-
64, see figure 3a-5a) laterally and upwards away from the lens support body 52 towards a
connector panel 48 provided inside the vacuum chamber 30. As shown in figures 1 and

2a, the connector panel 48 is provided on a lateral region B on the inside of the carrier
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casing 41. Preferably, the connector panel 48 is mechanically fixed to an inner upper
portion of the carrier casing 41. Alternatively, the connector panel 48 may be attached to
the carrier casing 41 in another suitable region. The connector panel 48 is provided with
complementary connectors for connecting to distal ends of the conduits 60-64, to
establish electrical, optical, and/or fluid communication between the projection lens
assembly 50 and source devices and/or destination devices provided elsewhere in the
target processing unit 10, e.g. electronic equipment 22 provided inside the cabinet 12. In
this embodiment, the connector panel 48 and its complementary connectors are arranged
in the perpendicular direction Z.
[0067] The projection lens assembly 50 is linearly insertable into the carrier frame 42
along a central axis A that is parallel with the longitudinal direction X, to assume an
operational position wherein the projection lens assembly 52 forms part of a modular
beam projection column 46 (see figure 2a-2b). The projection column 46 is configured to
generate and manipulate one or several processing beams that are used for processing (or
inspecting) a target 31 accommodated inside the vacuum chamber 30. This configuration
with the insertable projection lens assembly 50, conduits 60-64, and connector panel 48
greatly facilitates modular installation and maintenance of the projection column 46.
[0068] As shown in figure 1, intermediate conduits 37 emanate from a rear side of
the connector panel 48, and are guided on the inside of the vacuum chamber 30 via a
predominantly vertical trajectory to an access port 36 located on a top side 32 of the
vacuum chamber 30.
[0069] The intermediate conduits 37 comprise a first flexible curved intermediate
portion 37a between the support casing 40 and the carrier casing 41. The first
intermediate conduit portion 37a extends between two attachment members or anchors
34a, 34b. The first intermediate conduit portion 37a allows sufficient vibration/motion
decoupling between the support casing 40 and the carrier casing 41, at least along the
longitudinal direction X and perpendicular direction Z, and preferably in all directions.
Typically, a displacement between the support casing 40 and the carrier casing 41 of
several micrometers may easily be attenuated by the first flexible portion 37a.
[0070] Similarly, the intermediate conduits 37 comprise a flexible curved second
intermediate portion 37b between the support casing 40 and the vacuum casing 39. The
second intermediate conduit portion 37b extends between attachment member or anchor

34a and access port 36. The second intermediate conduit portion 37b allows sufficient



10

15

20

25

30

WO 2015/032955 PCT/EP2014/069116

13
vibration/motion decoupling between the support casing 40 and the vacuum casing 39, at
least along the longitudinal direction X and perpendicular direction Z, and preferably in
all directions. Typically, a displacement between the support casing 40 and the vacuum
casing 39 of several micrometers may easily be attenuated by the second intermediate
conduit portion 37b.
[0071] Hereinafter, the assembly formed by the connector panel 48, intermediate
conduits 37, first attachment member 34a, first intermediate conduit portion 37a, second
attachment member 34b, second intermediate conduit portion 37b, and access port 36, is
referred to as an "intermediate conduit assembly” 108.
[0072] The vacuum chamber 30 may include or accommodate various equipment,
devices, and/or components that contribute to the execution of the processing method
performed on the target 31. Such equipment/devices/components may be provided with
their own vibration damping and/or motion compensation system, or may be less
susceptive to external mechanical vibrations. Such equipment/devices/components may
also be connected to corresponding electronic equipment 22 inside the cabinet 12 via one
or more conduits, for example to receive power, initialization/control signals, or cooling
fluid, and/or to transmit measurement signals or other feedback data. An example hereof
is a target positioning system, for positioning the target 31 (e.g. wafer) below the
projection column 46. Furthermore, the electronic equipment 22 or other equipment in
the cabinet 12 may be connected to equipment/devices/components outside of (e.g.
located below) the target processing unit 10.
[0073] Hereinafter, equipment/devices/components that are connected to electronic
equipment 22 or to other equipment in the cabinet 12 are referred to as "further
equipment"”. The control cables, conduits and/or wiring connecting the electronic
equipment 22 or other equipment in the cabinet 12 to the further equipment are referred
to as "further conduits".
[0074] On the top side 32, the vacuum chamber 30 is provided with a recessed
section 33 that comprises an interface wall 35. The interface wall 35 preferably extends
over an entire width of the top side 32, and is typically oriented along the perpendicular
direction Z while facing the longitudinal direction X (in opposite direction). The interface
wall 35 is provided with the access port 36 for receiving and passing through the
intermediate conduits 37 emanating from the vacuum chamber 30. The intermediate

conduits 37 are subsequently guided to the inside of the cabinet 12, and connected to the



10

15

20

25

30

WO 2015/032955 PCT/EP2014/069116

14
electronic equipment 22 provided therein. Alternatively or in addition, the lithography
unit 10 may be provided with multiple access ports, and/or with a rear interface wall at a
rear side near the top side 32 of the vacuum chamber 30. This rear interface wall may
have further access ports for passing through a portion of the intermediate conduits 37, or
other conduits and wires belonging to further equipment/devices/components
accommodated inside the vacuum chamber.
[0075] The cabinet 12 typically comprises a closable casing, formed by walls and
having a front side 13 with an opening that provides access to the interior of the cabinet
12. The front side 13 includes two doors 15 for covering the opening in a sealing manner.
The walls and cabinet doors 15 comprise solid panels, which are interconnected in an air-
tight manner to form a cuboid shape. The cabinet 12 encloses an interior and
accommodates one or more racks 18. A plenum 16 is formed between the opening and
the front of the racks 18. Each rack 18 carries a plurality of shelves 20 for
accommodating the electronic equipment 22, which comprise various electronic
components. Such electronic components may include, without limitation, any number of
power supplies, integrated circuits, memory modules, magnetic or optical, solid state
storage media, audio hardware and/or video hardware.
[0076] The cabinet 12 is typically provided with a cooling mechanism, such as an
air-fluid cooling mechanism comprising air circulators and a heat exchanger arrangement.
In the embodiment shown in figure 1, the air circulators and heat exchanger are mounted
in a separate cooler frame 24 positioned at a rear side of the cabinet 12. The casing and
the cooler frame 24 are separately mountable on and repositionable along the rails 38.
[0077] The plenum 16 comprises a vertical wall portion 25 at a lateral (left) wall of
the casing, for accommodating cabinet conduits 26 (e.g. electrical cabling, tubes with
cooling fluid, or the intermediate conduits 37) that extend along the perpendicular
direction Z.
[0078] In the lithography unit 10 embodiment shown in figure 1, there is also
provided a vertical recess 27 located at an opposite lateral (right) wall of the casing. Here,
the vertical recess 27 defines a rectangular cuboid void that forms a lateral part of the
plenum 16 near the right wall. The vertical recess 27 extends vertically along
substantially the entire right wall. The lateral vertical recess 27 allows to direct signal
and/or power conduits 26 to and from the corresponding equipment 22 without

obstructing a cooling airflow circulating inside the casing, and through the plenum 16 in
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particular. In other embodiments, the recess 27 may alternatively or in addition be
provided on the left wall of the casing.
[0079] The vertical wall portion 25 (and/or vertical recess 27) is provided with
fastening means to retain the cabinet conduits 26 along a desired part of the vertical wall
portion 25. At the respective equipment locations, the cabinet conduits 26 branch off
from the vertical wall portion 25 (and/or the vertical recess 27) to form a connection with
a front side of a corresponding electronic equipment unit 22.
[0080] Near a bottom of the vertical wall portion 25 (and/or recess 27) and at a
lateral side of the plenum 16, the cabinet 12 comprises a floor aperture 28, for guiding

cabinet conduits 26 into/out of the cabinet 12.

Vacuum chamber

Figure 2a presents a frontal view of a vacuum chamber 30 in one embodiment of a target
processing unit 10. The vacuum chamber 30 is provided with a vacuum casing 39 that is
sealable and configured for applying a vacuum on an inside thereof, to allow processing
of a target 31 in a vacuum environment (typically 10~ bar or lower). The vacuum
chamber 30 is arranged for accommodating the target 31 and the projection column 46
for processing the target 31 on the inside of the vacuum chamber 30. The vacuum
chamber 30 comprises the vacuum casing 39 (outer layer), a support casing 40
(intermediate layer), and a carrier casing 41 (innermost region) with a carrier frame 42.
The projection column 46 with projection lens assembly 50 is accommodated and
supported by the carrier frame 42 on the inside of the vacuum chamber 30, and located
within a space defined inside the carrier casing 41. In applications using charged particle
beamlets, the carrier casing 41 is preferably made of a magnetically shielding material.
[0081] The carrier casing 41 and carrier frame 42 are typically moveably suspended
inside of and with respect to the support casing 40, by means of suspension members 44
(e.g. leaf springs), which are for example connected to a suspension base 43. The
suspension base 43 is moveably interconnected with the carrier casing 41 by means of a
plurality of rigid but laterally hingeable suspension rods 45. The connector panel 48 and
its complementary connectors 49 are provided on an inside of the carrier casing 41. The
connector panel 48 is vertically arranged along perpendicular direction Z in the lateral
region B, with its surface normal directed along and opposite to the longitudinal direction

X, and located next to the projection column 46. The intermediate conduits 37 emanate
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from a rear side of the connector panel 48 and are guided via an aperture in the carrier
casing 41, along the first flexible curved intermediate portion 37a, to the support casing
40. The first flexible curved intermediate portion 37a between the support casing 40 and
the carrier casing 41 allows sufficient vibration/motion decoupling between the support
casing 40 and the carrier casing 41, at least along the longitudinal direction X and the
perpendicular direction Z. The intermediate conduits 37 further comprise a second
flexible curved intermediate portion 37b between the support casing 40 and the access

port 36 located on the interface wall 35.

Projection column

[0082] Figure 2b shows a schematic diagram of a projection column 46 in one
embodiment of a lithography unit 10. The projection column 46 is configured to generate
and manipulate one or several processing beams 47 that are used for processing (or
inspecting) a target 31 accommodated inside the vacuum chamber 30. The projection
column 46 may be modularly implemented, such as shown in Figure 2b. The optical
elements are grouped into modules, which can be independently removed from the
lithography unit 10. The modular subsystems may comprise an illumination optics
module 90 including a charged particle beam source 92 and a beam collimator array 94, a
condenser lens module 96 including an aperture array and a condenser lens array 98, a
beam switching module 100 including a beamlet blanker array 102, and a projection lens
assembly 50 with lens element(s) 54. The projection lens element(s) may comprise a
beam stop array, a beam deflector array, and a projection lens array, which are jointly
indicated with reference numeral 54. The beam stop array may comprise an array of
apertures for blocking beamlets 47 that have been subjected to a blanking deflection by
the beamlet blanker array 102, and for letting through beamlets 47 that have not been
subjected to a blanking deflection by said beam blanker array 102. The beam deflector
array is preferably arranged downstream of said beam blanker array 102. The projection
lens array comprises planar lens electrodes near a lower edge of the projection lens
assembly 50. The planar lens electrodes each comprise an array of lens apertures for
letting through and focusing beamlets 47, with lens apertures aligned with apertures of
vertically corresponding beamlet manipulation elements. The carrier frame 42 may
comprise a multi-leveled staircase profile of support regions, each providing an

accommodation space for a corresponding module 50, 90, 96, 100.
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Projection lens assembly

[0083] Figure 3a schematically shows a top view of a projection lens assembly 50
configured for positioning in the carrier frame 42. Components of the projection lens
assembly 50 may require power, control signals, cooling fluids, and/or other electric or
fluid communication with source and/or destination devices provided in the lithography
unit 10. On one end, conduits 60 are connected to components of the projection lens
assembly 50. Connectors 66 provided at distal ends 65 of the conduits 60 are connectable
to complementary connectors 49 provided on a front side of the connector panel 48.
[0084] The projection lens assembly 50 comprises a flat lens support body 52 for
accommodating lens elements 54, a plurality of conduits 60-64 emanating from a rear
edge 58 of the lens support body 52, and a conduit guiding body 70 for guiding the
conduits 60-64 laterally and upward away from the lens support body 52 toward the
connector panel 48 provided on the lateral region B on the inner side of the carrier casing
41. In this embodiment, the lens support body 52 is formed by a regular pentagonal
support plate made from a mechanically rigid and magnetically shielding material. The
polygonal support plate 52 has two opposite lateral edges 56, 57 that are both parallel
with the longitudinal direction X. The rear plate edge 58 faces opposite to the
longitudinal direction X. Two remaining frontal edges form an apex with a forward
projecting corner.

[0085] The polygonal support plate 52 is provided with three substantially spherical
abutment members 55. Alternatively, the abutment members 55 may have any suitable
shape (e.g. truncated spheroid, oblate ellipsoid). The lens support body 52 is provided
with a lens cut-out 53 for accommodating one or several lens elements 54, for
manipulating beam(let)s 47 emitted from a beam source 92 (e.g. generated by the
projection column 46). The projection lens assembly 50 and the other modules (e.g.
illumination optics module 90, condenser lens module 96 and/or beam switching module
100) of the projection column 46 are to be inserted into the carrier frame 42 in such a
manner that, in the case that the abutment members 55 are positioned against the
alignment surfaces, a beam projection axis of the projection column 46 will substantially
coincide with the (thermal) center of the lens element 54 in the lens support body 52.
[0086] The conduit guiding body 70 is provided along the rear edge 58 of the lens

support body 52, and comprises a lateral conduit guiding portion 72 (also refereed to as
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first guiding portion) and a vertical conduit guiding portion 78 (also referred to as second
guiding portion). The first guiding portion 72 comprises a predominantly quadrilateral
support plate 73 made from a mechanically rigid and magnetically shielding material. In
this embodiment, the quadrilateral support plate 73 forms a rectangular plate arranged
within the plane P, and comprising two further opposite lateral edges 74, 75 that are both
parallel with the longitudinal direction X. The right further opposite lateral edge 75 forms
a parallel extension of opposite lateral edge 57.
[0087] Guiding wheels 59 are provided along the opposite lateral edges 56, 57, for
facilitating positioning the lens support body 52 into the carrier frame 42 along the
longitudinal direction X while keeping the support body 52 leveled with the plane P.
[0088] The conduit guiding body 70 figure 3a further comprises a sledge 80 in the
lateral region B. The sledge 80 comprises the second guiding portion 78 and possibly part
of the first guiding portion 72. The conduits 60-64 are accommodated inside the sledge
80 and are curved from a planar locally parallel configuration along the transversal
direction Y to a planar locally parallel configuration along the perpendicular Z. The outer
contour of the sledge 80 is substantially linearly symmetric along the longitudinal
direction X. The conduits 60-64 emanate from the sledge 80 at a tilted edge 79 that runs
parallel with the longitudinal direction X. Each conduit 60-64 is provided with a conduit
connector 66 at a distal conduit end 65. These conduit connectors 66 are arranged for
connecting the conduits 60-64 to complementary connectors 49 provided on the
connector panel 48.The carrier frame 42 may be provided in the lateral region B with a
cut-out 82 having a shape complementary to at least a part of the conduit guiding body
70, such as the sledge 80.
[0089] Figure 3b shows a rear view of the embodiment for the projection lens
assembly 50 illustrated in figure 3a, viewed along the positive longitudinal direction.
Here, it is shown that an outer circumference of the conduit guiding body may be
substantially linearly symmetric along the longitudinal direction X. As shown in figure
3b, the quadrilateral support plate 73 is bounded from above (along the perpendicular
direction Z) by a first plane P1, and bounded from below (along the perpendicular
direction Z) by a second plane P2. The first and second planes P1, P2 are mutually
parallel, as well as individually parallel with the plane P. A typical distance between the
first plane P1 and the second plane P2, i.e. a typical height h of the quadrilateral support

plate 73 for the projection lens assembly 50 is in a range of 3 millimeters to 10
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millimeters, and preferably about 5 millimeters. Typical dimensions for the support plates
52, 73 in the transversal directions may be in the order of 15 to 25 cm.
[0090] Figure 3b shows that the conduits 60-64 accommodated in the first guiding
portion 72 (which in this embodiment comprises the quadrilateral support plate 73)
remain confined between the first and second planes P1, P2, up to the lateral region B at
which the conduits 60-64 laterally emanate from the quadrilateral (rectangular) support
plate 73. In the lateral region B, the conduits 60-64 enter the second guiding portion 78
comprising the upwardly curved sledge 80, and traverse the sledge 80 up to the tilted
edge 79.
[0091] Figure 3b shows that the sledge 80 may include sledge guiding members 81
for facilitating positioning of the sledge into the carrier frame 42. The sledge guiding
members 81 linearly extend along the sledge 80 and parallel with the longitudinal
direction X. In the shown embodiment, the projection lens assembly 50 forms the
lowermost module of the projection column 46. Hence, the projection lens element 54 is
allowed to protrude a small distance downward beyond the second plane P2.
[0092] Figure 4 shows an exemplary carrier frame 42, comprising a layered stack of
support surfaces and forming a predominantly rectangular U-shape (viewed along
perpendicular Z). The carrier frame 42 is provided with inserts for the projection column
46 and the projection lens assembly 50. These inserts comprise alignment surfaces and
support surfaces for the respective modules (e.g. further rails 83). The carrier frame 42
comprises three planar alignment surfaces that are angularly offset with respect to each
other. The carrier frame 42 includes further rails 83 arranged along the longitudinal
direction X for supporting and guiding the lens support body 52 during insertion thereof
into the carrier frame 42. The guiding members 59 (e.g. wheels) on the lens support body
52 are adapted to cooperate with the further rails 83.
[0093] The lens support body 52 is insertable into the carrier frame 42 along central
axis A that is parallel with the longitudinal direction X. When arranged within the carrier
frame 42, each of the three abutment members 55 lies alongside against a corresponding
one of the three alignment surfaces. To ensure that the abutment members 55 stay in
contact with the corresponding alignment surfaces, a force may be applied on said

module in order to push the abutment members 55 against the alignment surfaces.
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[0094] The connectors 66 provided at the distal ends 65 of the conduits 60-64 are
connectable to the complementary connectors 49 provided on a front side of the vertically
arranged connector panel 48.
[0095] Figure 5a shows a perspective view of a top portion of a projection lens
assembly 50 according to an embodiment. The pentagonal support plate 52 and
rectangular support plate 73 are depicted with protective cover plates removed, to show
the conduit arrangement. The projection lens assembly 50 comprises a projection lens
element 54 that is formed by a vertical stack of beam manipulation elements. For
example, the projection lens element 54 may comprise any or all of: a beam stop array,
comprising an array of apertures for blocking charged particle beamlets with a blanking
deflection by a beam blanker and letting through charged particle beamlets without a
blanking deflection by said beam blanker; - a plurality of electrodes (preferably arranged
in or near a plane defined by a downstream distal edge of the projection lens assembly),
said electrodes each comprising a lens hole-array aligned with the through-opening for
allowing passage to transmitted charged particle beamlets, and - a deflector unit
(preferably arranged upstream of said electrodes and downstream of said beam blanker).
[0096] Each of such lens elements 54 may require power, control signals, cooling
fluids, and/or other electric or fluid communication with source and/or destination
devices provided in the lithography unit 10. For example, the beam stop array may
require cooling by an external cooling arrangement, which is used to supply cooling fluid
to (and discharge it from) the beam stop array via cooling conduits 64. The lens
electrodes may require communication using electrically conducting conduits 60 with
electrical sources that are arranged to apply electric potential differences between the lens
electrodes. The beam deflector unit may similarly require electrical communication via
signal conduits 60. Other components of the lens element 54 may require power from a
remote source using conduits 62 that convey electrical power, for example to feed
alignment sensors 69 provided on or around the lens element 54. Such sensor 69 may
additionally require control and feedback communication via further signal conduits (e.g.
optical fibers).
[0097] The various conduits 60-64 (cables/wires/tubes/fibers) are connected to the
projection lens element 54 according to a spatial arrangement that is parallel with the
plane P. The projection lens element 54 is suspended by means of a lens carrier ring 68

inside the circular lens cut-out 53 provided in the pentagonal support plate 52. The lens
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carrier ring 68 may comprise material with a relatively low thermal expansion coefficient,
and/or may be thermally stabilized via closed loop (active feedback) position control (e.g.
using optical and/or capacitive alignment sensors 69). The conduits 60-64 are connected
to the lens carrier ring 68 and/or the lens element 54 in various directions from various
locations on the lens support body 52 and along the circumference of the circular lens
cut-out 53. Typical transversal dimensions of the pentagonal support plate 52 are
substantially larger than the typical height h of the pentagonal support plate 52. The
pentagonal support plate 52 defines one or more voids along the circumference of the
circular lens cutout 53. These one or more voids provide room for the conduits 60-64 to
be curvedly guided from the various initial locations around the lens cut-out 53 through
the pentagonal support plate 52 toward the rear edge 58. As a result, the conduits 60-64
are connectable to the lens element 54 from many directions along the circumference of
the lens cut-out 53, while the conduits 60-64 do not need to cross along their paths to the
rear edge 58.
[0098] Along lateral edge 57, the pentagonal support plate 52 may further comprise a
cleaning agent supply tube 67, which traverses the pentagonal support plate 52 and
emanates with a rectangular aperture at the circular lens cut-out 53 near the lens elements
54. This supply tube 67 allows supply of reactive agents (e.g. a stream of plasma with
ions and radicals) from an external cleaning agent source (not shown) to the lens
elements 54, for removing contamination deposits that have accumulated on the
abovementioned lens elements 54 as a result of electron beam processing. Supply tube 67
has a flat rectangular cross-sectional shape.
[0099] As shown in figure 5a, and similar to the embodiment described herein above
with reference to figure 3b, the pentagonal support plate 52 is vertically bounded by first
plane P1 second plane P2. The conduits 60-64 are joined toward the rear edge 58 and
preferably emanate from the rear edge 58 in a parallel (i.e. non-crossing) planar
arrangement that is confined between the first plane P1 and the second plane P2. From
the rear edge 58, the conduits 60-64 enter the quadrilateral support plate 73 (part of the
first guiding portion 72). Inside the quadrilateral support plate 73, which is also vertically
confined between the first plane P1 and the second plane P2, the conduits 60-64 are
curvedly guided in a locally parallel configuration with a bend to the side (here shown
along the positive Y-direction) and toward the lateral region B that is bounded by the first

lateral edge 56 of the pentagonal support plate 52. In this embodiment, the first lateral
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edge 56 forms an extension of the first further lateral edge 74 of the quadrilateral support
plate 73.
[00100]  The conduits 60-64 emanate from the first further lateral edge 74 in a locally
parallel arrangement which is directed predominantly along the lateral direction Y. Here,
the conduits 60-64 enter the second guiding portion 78 as described herein above.
[00101]  In other embodiments, one or several of the conduits 60-64 may be arranged
to cross at some points within the lens support body 52 (e.g. the pentagonal support plate)
or the first guiding portion 72 (e.g. the quadrilateral support plate 73), instead of being
arranged locally parallel everywhere. This may increase the height required for
accommodating the conduits, which may undesirably result in an accommodation height
that surpasses the region (height h) bounded by first plane P1 and second plane P2.
[00102]  Figure 5b shows a perspective backside view of the projection lens assembly
50 of figure 5a. Lower sides of the pentagonal support plate 52 and rectangular support
plate 73 form closed surfaces that provide electromagnetic shielding (e.g. with respect to

the target 31 located below).

[00103]  The descriptions above are intended to be illustrative, not limiting. It will be
apparent to the person skilled in the art that alternative and equivalent embodiments of
the invention can be conceived and reduced to practice, without departing from the scope
of the claims set out below.

[00104]  For example, the inventors found that the spatial configurations for the
modular projection assemblies described herein above are particularly beneficial if
applied in a projection lens assembly, which preferably is very thin in the perpendicular
(vertical) direction (e.g. having a height h as shown in figures 3b and 5a) to yield a small
focal length for the projected beam(s). Such a thin projection module benefits from a
planar configuration of conduits and guiding means, which serves to keep the conduits
within the bounds of the required thickness. However, it is possible to apply the proposed
configurations in projection assemblies or modules that may carry other beam
manipulation components, either alternatively or in addition to the projection lens. Hence,
modular projection element assemblies described herein above but arranged for
accommodating other beam manipulation components are considered to be inventive in
and of its own right in the present context, and may be subject of a separate patent

29 ¢

application. Correspondingly, the terms “projection lens assembly”, “lens support body”,
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and “lens element” as described and claimed herein may also be rephrased more

generically as “beam manipulation module assembly”, “beam manipulation element

support body”, and “beam manipulation element” respectively.

Further aspects

[00105]  In the semiconductor industry, an ever-increasing desire exists to manufacture
smaller structures with high accuracy and reliability. In lithography systems, this desire
results in extremely high demands with respect to positioning and orientation. External
vibrations caused by other machines in a fab environment and/or electrical circuitry may
have a negative influence on the positioning accuracy within the lithographic apparatus.
Similarly, vibrations within a lithographic apparatus, for example caused by stage
movement, may have a negative influence on such accuracy.

[00106] It may generally be desirable to provide a compact arrangement of further
equipment (i.e. target processing equipment) and their corresponding cables and conduits
inside the vacuum chamber, as well as an arrangement of intermediate cables and
conduits needed for connecting further equipment inside the vacuum processing chamber
to corresponding equipment inside the control and monitoring cabinet.

[00107]  The cables and conduits are preferably arranged to contribute to one or more
of the below three goals:

— the internal layout of each processing unit enables a side-by-side arrangement of
distinct processing units with a minimal footprint, by promoting front side accessibility
for the majority of modules and/or devices accommodated inside each unit;

— the modular arrangement of modules/devices and conduits inside each processing unit
facilitates separate replacement of such modules/devices and conduits, by forming and
positioning modules/devices and corresponding cables in a manner that promotes
movability along the longitudinal direction while reducing obstruction of other
modules/devices along this direction;

— the grouped arrangement of conduits inside a processing unit is sufficiently
mechanically separated to promote distinct motional/vibrational decoupling per
module/device to the extend needed for that particular module/device, and

— the grouped arrangement of conduits inside a processing unit supports the modular
concept by providing separate conduit paths for modules/devices that belong to the

projection optics column and for modules/devices that do not, resulting in a vacuum
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space for the projection optics column that is occupied by a reduced or even minimal
number of conduits belonging to non-column related modules/devices.
[00108]  To meet one or several of the above-mentioned goals, a target processing unit
may be provided with a cable distribution arrangement that comprises at least one of an
intermediate conduit assembly and a vertical cable guiding casing as described herein

below.

[00109] It would be desirable to reduce vibrations within a lithography unit as much
as possible.

[00110]  Therefore, according to an aspect there is provided a target processing unit
comprising an access port for detachably connecting electronic equipment, and a
connector panel for detachably connecting one or more parts of a projection column. The
access port can be at least partly located outside of the target processing unit. The
connector panel can be located inside of the target processing unit. The access port and
the connector panel are connected in a vibrational/motional decoupled manner via one or
more intermediate conduits.

[00111]  The target processing unit may for example be formed by a lithography unit
similar to the embodiments described herein above. The one or more parts of the
projection column may include an illumination optics module including a charged
particle beam source and a beam collimator array, a condenser lens module including an
aperture array and a condenser lens array, a beam switching module including a beamlet
blanker array, and/or a projection lens assembly with lens elements. The lens elements of
the projection lens assembly may include a beam stop array, a beam deflector array
and/or a projection lens array.

[00112]  The access port is accessible from the outside of the target processing unit, or
at least accessible without exposing the projection column to the atmosphere outside of
the part of the target processing unit where the projection column resides. This enables
electronic equipment to be connected to the access port without sacrificing the vacuum
environment that typically surrounds the projection column.

[00113]  The connector panel within the target processing machine provides a
detachable connection (e.g. and electrical or optical signal connection) between parts of

the projection column on the one hand, and the electronic equipment on the other hand.



10

15

20

25

30

WO 2015/032955 PCT/EP2014/069116

25
The physical portions for realizing this connection may for example be routed via the
connector panel, the access port and the intermediate conduits.
[00114]  Conduits may include cables, wires, tubes and/or fibers. The conduits may be
used for data communication (electrically and/or optically), power distribution and/or
transportation of cooling fluid.
[00115]  The access port may be prone to mechanical vibrations, e.g. originating from
fans or other moving elements within the electronic equipment or other equipment close
to the access port. Mechanical vibrations may be transferred to the access port via the
conduits connecting the electronic equipment to the access port or via a mechanical
structure connected (directly or indirectly) to the access port.
[00116] By vibration/motion decoupling the access port from the connector panel, the
negative influence of mechanical vibrations at the access port on the positioning accuracy
within the lithographic apparatus, of which the projection column is most vulnerable,
may be minimized or even nullified. The vibration/motion decoupled connection of the
access port to the connector panel via the intermediate conduits results in sufficient
attenuation of vibrations for the positioning accuracy of the projection column not to be
negatively influenced when parts of the projection column are connected to the connector
panel via one or more conduits.
[00117]  In an embodiment, the intermediate conduits can be provided with one or
more curved flexible intermediate conduit portions, which are configured to provide the
vibration/motion decoupling between the access port and the connector panel.
[00118]  In an embodiment, the target processing unit can comprise a cabinet for
accommodating the electronic equipment. The target processing unit can further comprise
a vacuum chamber for accommodating the projection column. The projection column can
be arranged for generating, shaping, and directing a beam toward a target. The one or
more parts of the projection column, such as a projection lens assembly, can be
communicatively connectable to the electronic equipment via one or more conduits. The
vacuum chamber can comprise a vacuum casing arranged for providing a vacuum
environment within the vacuum chamber. The vacuum chamber can further comprise a
support casing within the vacuum casing arranged for supporting a carrier casing. The
vacuum chamber can further comprise the carrier casing within the support casing
arranged for supporting the projection column. The target processing unit can further

comprise an intermediate conduit assembly at least partly comprising the one or more
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conduits. The intermediate conduit assembly can comprise the connector panel attached
to an inner side of the carrier casing. The intermediate conduit assembly can further
comprise a second attachment member connected to an outer side of the carrier casing.
The intermediate conduit assembly can further comprise the one or more intermediate
conduits emanating from the connector panel and guided to the second attachment
member. The intermediate conduit assembly can further comprise a first attachment
member attached to an inner side of the support casing. A first flexible intermediate
conduit portion of the one or more intermediate conduits can extend between the first
attachment member and the second attachment member. The intermediate conduit
assembly can further comprise the access port attached to an outer side of the vacuum
casing. A second flexible intermediate conduit portion of the one or more intermediate
conduits can extend between the first attachment member and the access port.
[00119]  Preferably, the cabinet is located on top of the vacuum chamber, but
alternatively the cabinet may be placed adjacent (i.e. in a side-by-side manner) to the
vacuum chamber.
[00120]  The cabinet typically contains a rack (i.e. frame, chassis or collection of
shelves mounted on vertical supports) for mounting electronic equipment. The rack may
be chosen to be compliant with the international 19-inch rack standard IEC 60297-3-100.
Besides electronic equipment the cabinet may support other equipment, such as a heat
exchanger or other cooling arrangements for cooling the electronic equipment and/or
parts of the projection column via cooling conduits.
[00121]  The vacuum chamber is provided with a vacuum casing that allows
processing of a target in a vacuum environment (typically 10-3 bar or lower). The
projection column is typically accommodated by a carrier frame on the inside of the
vacuum chamber, i.e. within the carrier casing.
[00122]  The connector panel and the second attachment member are both connected
to the carrier casing. The second attachment member is used to guide the intermediate
conduits from within the carrier casing (i.e. from the connector panel) to an outer side of
the carrier casing. The intermediate conduits are fixed to the carrier casing by the second
attachment member to keep the intermediate conduits in place. The second attachment
member is not meant to make a connection (i.e. electrically, optically or fluidly) with the

conduits.
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[00123]  The first attachment member is connected to the support casing and used to
fix the intermediate conduits to the support casing. As with the second attachment
member, the first attachment member is not meant to make a connection (i.e. electrically,
optically or fluidly) with the conduits.
[00124]  The first intermediate conduit portion comprises the part of the intermediate
conduits that extends between the first and second attachment members. The first
intermediate conduit portion is flexible and provides vibration/motion decoupling
between the support casing and the carrier casing to minimize or eliminate the transfer of
mechanical vibrations to the projection column.
[00125]  The access port is connected to the vacuum casing, such that at least a part of
the access port is accessible from the outside of the vacuum casing. The second
intermediate conduit portion comprises the part of the intermediate conduits that extends
between the second attachment member and the access port. The second intermediate
conduit portion is flexible and provides vibration/motion decoupling between the vacuum
casing and the support casing to minimize or eliminate the transfer of mechanical
vibrations to the projection column.
[00126]  The first flexible intermediate conduit portion, the second intermediate
conduit portion and intermediate conduits being fixed by the first and second attachment
members at the specific locations within the vacuum chamber result in an effective
vibration/motion decoupling between the access port and the connector panel.
[00127]  In an embodiment, the control panel comprises one or more complementary
connectors for receiving connectors at distal ends of conduits connected to a part of the
projection column.
[00128]  This enables the parts of the projection column to be detachably attached to
the electronic equipment, be it via the connector panel of the intermediate conduit
assembly to achieve the vibration/motion decoupling.
[00129]  In an embodiment, the intermediate conduits emanate from a rear side of the
connector panel and can be guided on the inside of the vacuum chamber via a
predominantly vertical trajectory to a top side of the vacuum chamber.
[00130] This enables the intermediate conduits to be guided from within the carrier
casing to the outside of the carrier casing without obstructing the projection column

within the carrier casing.
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[00131] In an embodiment, at least one of the first intermediate conduit portion and
the second intermediate conduit portion are curved to obtain vibration/motion decoupling
in all directions. Typically, a displacement of several micrometers may be attenuated.
[00132]  In an embodiment, a top side the vacuum chamber comprises a recessed
section that comprises an interface wall. The interface wall may comprise the access ports
for receiving and passing through the intermediate conduits emanating from the vacuum
chamber.
[00133]  The interface wall is typically provided at a front side of the top side of the
vacuum chamber. Alternatively or in addition, the interface wall is provided at a rear side
of the top side of the vacuum chamber.
[00134]  The interface wall enables easy access to the access port for connecting or
disconnecting conduits of the electronic equipment. The interface wall is preferably
recessed to provide for space in front of the interface wall for external equipment such as
a wafer transport system.
[00135] In an embodiment, the interface wall extends over an entire width of the top
side and lies along a perpendicular direction (i.e. Z-direction) while facing a longitudinal
direction (i.e. X-direction).
[00136] A multitude of target processing units may be arranged side-to-side in an
abutting manner to form e.g. a lithography unit cluster. By extending the interface wall
over the entire width, the space in front of the interface wall is continuous over all target
processing machines. This enables external equipment, such as a wafer transport system,
to use the recessed area without obstruction.
[00137]  In an embodiment, the electronic equipment is connectable to the access port
via one or more detachable cabinet conduits.
[00138]  This enables the electronic equipment to be detachably connected to the
access port, enabling easy replacement of the electronic equipment.
[00139]  In an embodiment, the target processing unit further comprises a first cable
guiding casing along an outer lateral side of the cabinet and a second cable guiding casing
along an outer lateral side of the vacuum chamber. The first and second cable guiding
casings together can form a cable casing for guiding further conduits from the electronic
equipment to further equipment. The further equipment can be located inside the vacuum

chamber, below the vacuum chamber or external to the target processing unit.
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[00140]  The further equipment may be equipment, a device, or a component that is
less critical to external mechanical vibrations and which may be connected to the
electronic equipment or any other equipment in the cabinet without vibration/motion
decoupling. As a result, the further conduits may be guided through the cable guiding
casings without vibration decoupling.
[00141] By implementing the cable guiding casings at the outer side of the target
processing unit, the further conduits are easily accessible for installation and servicing.
Furthermore, the further conduits can be installed space efficiently. The intermediate
conduit assembly and the cable guiding casing yield an arrangement of distinctly grouped
conduit paths that supports the modular design of the processing unit. The separate
conduit paths formed by the intermediate conduit assembly and the cable guiding casing
can be used to separately route conduits for modules and devices that belong to the
projection optics column, and conduits for modules/devices that do not. The cable
guiding casing allows re-routing of conduits outside of the vacuum space in which the
projection optics column resides, so that non-column related conduits are kept out of this
vacuum space, and corresponding negative effects (e.g. obstruction, vibration,
outgassing) from such a presence may be reduced or even prevented.
[00142]  In an embodiment, each of the first cable guiding casing and the second cable
guiding casing comprises one or more cable gutters. Floor conduit apertures of the cable
gutters of the cabinet can be in an aligned orientation with top conduit apertures of the
cable gutters of the vacuum chamber when the cabinet is positioned on top of the vacuum
chamber.
[00143] By guiding the further conduits through cable gutters, the further conduits
may be kept spatially separated and electromagnetically shielded from the contents of the
cabinet and the vacuum chamber.
[00144]  The cable gutters of the cabinet are typically positioned such that, when the
cabinet is installed on top op the vacuum chamber, the cable gutters are aligned with the
cable gutters of the vacuum chamber. This ensures that the further conduits can be easily
installed along the edge of the target processing unit.
[00145]  According to one aspect, there is provided a vacuum chamber for use in a
target processing unit having one or more of the above described features. The vacuum
chamber can comprise an access port for detachably connecting electronic equipment and

a connector panel for detachably connecting one or more parts of a projection column.
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The access port can be at least partly located outside of the vacuum chamber. The
connector panel can be located inside of the vacuum chamber. The access port and the
connector panel can be vibration/motion decoupled connected via one or more
intermediate conduits.
[00146]  In an embodiment, the vacuum chamber is arranged for accommodating the
projection column. The projection column can be arranged for generating, shaping, and
directing a beam toward a target. The one or more parts of the projection column, such as
a projection lens assembly, can be communicatively connectable to the external
electronic equipment via one or more conduits. The vacuum chamber may comprise a
vacuum casing arranged for providing a vacuum environment within the vacuum
chamber. The vacuum chamber may further comprise a support casing within the vacuum
casing arranged for supporting a carrier casing. The vacuum chamber may further
comprise the carrier casing within the support casing arranged for supporting the
projection column. The vacuum chamber can further comprise an intermediate conduit
assembly at least partly comprising the one or more conduits. The intermediate conduit
assembly can comprises the connector panel attached to an inner side of the carrier
casing. The intermediate conduit assembly may further comprise a second attachment
member connected to an outer side of the carrier casing. The intermediate conduit
assembly may further comprise the one or more intermediate conduits emanating from
the connector panel and guided to the second attachment member. The intermediate
conduit assembly can further comprise a first attachment member attached to an inner
side of the support casing. A first flexible intermediate conduit portion of the one or more
intermediate conduits can extend between the first attachment member and the second
attachment member. The intermediate conduit assembly can further comprise the access
port attached to an outer side of the vacuum casing. A second flexible intermediate
conduit portion of the one or more intermediate conduits can extend between the first
attachment member and the access port.
[00147]  In an embodiment, the vacuum chamber comprises a first cable guiding
casing along an outer lateral side of the cabinet for guiding further conduits from the
electronic equipment to further equipment located inside the vacuum chamber, below the
vacuum chamber or external to the target processing unit.
[00148]  The effects and advantages described above with respect to the target

processing device apply, mutatis mutandis, to the vacuum chamber.
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[00149]  According to another aspect, there is provided an intermediate conduit
assembly for use in a vacuum chamber having one or more of the above described
features. The intermediate conduit assembly can comprise an access port for detachably
connecting electronic equipment and a connector panel for detachably connecting one or
more parts of a projection column. The access port can be arranged to be at least partly
located outside of a vacuum chamber. The connector panel can be arranged to be located
inside of the vacuum chamber. The access port and the connector panel can be arranged
to be vibration/motion decoupled connected via one or more intermediate conduits when
installed in the vacuum chamber.
[00150]  In an embodiment, the projection column is arranged for generating, shaping,
and directing a beam toward a target. The one or more parts of the projection column,
such as a projection lens assembly, can be communicatively connectable to the external
electronic equipment via one or more conduits. The vacuum chamber can comprise a
vacuum casing arranged for providing a vacuum environment within the vacuum
chamber. The vacuum chamber can further comprise a support casing within the vacuum
casing arranged for supporting a carrier casing. The vacuum chamber can further
comprise the carrier casing within the support casing arranged for supporting the
projection column. The intermediate conduit assembly can at least partly comprise the
one or more conduits. The intermediate conduit assembly can further comprise the
connector panel arranged to be attached to an inner side of the carrier casing. The
intermediate conduit assembly can further comprise a second attachment member
arranged to be connected to an outer side of the carrier casing. The intermediate conduit
assembly can further comprise the one or more intermediate conduits arranged to
emanate from the connector panel and to be guided to the second attachment member.
The intermediate conduit assembly can further comprise a first attachment member
arranged to be attached to an inner side of the support casing. A first flexible intermediate
conduit portion of the one or more intermediate conduits can be arranged to extend
between the first attachment member and the second attachment member. The
intermediate conduit assembly may further comprise the access port arranged to be
attached to an outer side of the vacuum casing. A second flexible intermediate conduit
portion of the one or more intermediate conduits can be arranged to extend between the

first attachment member and the access port.
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[00151]  Exemplary embodiments of the intermediate conduit assembly and of further
conduit guiding arrangements are described herein below. These embodiments may be
combined with or incorporated into any of the embodiments of the target processing unit
(possibly including any variant of the projection lens assemblies) that have been

described herein above.

Intermediate conduit assembly

[00152]  Figure 6 shows a perspective view of an embodiment of an intermediate
conduit assembly 108 comprising intermediate conduits 37. The intermediate conduits 37
comprise a flexible and curved first intermediate portion 37a between the support casing
40 and the carrier casing 41 (similar to figures 1 and 2a), and a flexible and curved
second intermediate portion 37b between the support casing 40 and the vacuum casing 39
(similar to figures 1 and 2a). The first intermediate conduit portion 37a extends between
two attachment members 34a, 34b. The second intermediate conduit portion 37b extends
between first attachment member 34a and access ports 36. The first attachment member
34a fixes the intermediate conduits 37 to the support casing 40, the second attachment
member 34b fixes the intermediate conduits 37 to the carrier casing 41, and the access
port 36 fixes the intermediate conduits 37 to the vacuum casing 39.

[00153]  The intermediate conduit assembly 108 allows sufficient vibration/motion
decoupling between the vacuum casing 39, the support casing 40, and the carrier casing
41, to reduce or even minimize the transfer of mechanical vibrations from the
surroundings (e.g. via cabinet conduits 26, the vacuum casing 39, or the support casing

40) to the projection column 46.

Lateral conduit assembly

[00154]  Figures 7-9 show an embodiment of a target processing unit provided with a
cable distribution arrangement along a lateral side of the target processing unit. Features
in the target processing unit that have already been described above with reference to the
preceding figures (and in particular figures 1 and 2a) may also be present in the target
processing unit 10” shown in figures 7-9, and will not all be discussed here again. For the
features that are discussed with reference to figures 7-9, similar reference numbers are

used for similar features, but indicated by a prime to distinguish the embodiments.



10

15

20

25

30

WO 2015/032955 PCT/EP2014/069116

33
[00155]  The cable distribution arrangement serves to guide further conduits 110 from
electronic equipment 22’ located in the cabinet 12’ to further equipment through cable
guiding casings 120, 140 comprising cable ducts (e.g. gutters) 122, 142. Alternatively or
additionally, the cable distribution arrangement may be used for guiding the further ducts
110 along a lateral side of the target processing unit 10’ to equipment below the vacuum
chamber 30° or above the cabinet 12°, or to other equipment external to the target
processing machine 10°.
[00156]  The vacuum chamber 30’ may include various devices and systems that
contribute in various ways to the execution, monitoring, and optimization of the
lithography process inside the vacuum chamber 30°. Such devices may be electrically
coupled via respective further conduits 110 to corresponding equipment 22° inside the
cabinet 12’. One exemplary system that may be provided inside the vacuum chamber 30’
is a target positioning system 114 for positioning the target 31’ below and with respect to
the projection column 46°. Another exemplary system is formed by an optical beam
sensor 116 that may be mounted at a floor of the support casing 40, and which is
configured for determining the locations and/or other properties of beamlets that are
generated and projected by the optical column 46°.
[00157]  Asis illustrated in figure 7, the target processing unit 10” may be positioned
on a base plate 172. This base plate 72 is made of a material with sufficient mechanical
strength to support the target processing unit 10’ and to keep the unit in a fixed
predetermined orientation with respect to surrounding structures. The further conduits
110 may be guided via the second cable ducts 142 provided on the second side wall 144
of the vacuum chamber 30°, and further via the base plate 172, along a lower side of the
vacuum chamber 30, into the vacuum chamber 30°. Inside the vacuum chamber 30, the
further conduits 110 are coupled to the corresponding further equipment, e.g. the target
positioning system 114 and the optical beam sensor 116.
[00158]  Figure 8 shows a perspective view of an exemplary embodiment of a cabinet
12'. The casing of the cabinet 12' may comprise a vertical recess 27" perpendicular to a
side wall 124 of the cabinet 12’, arranged for accommodating a portion of the further
conduits 110 that are connected to the electronic equipment 22°. In figure 8, the vertical
recess 27° defines an elongated rectangular cuboid void that vertically extends

substantially along the entire first side wall 124 of the cabinet 12°. The vertical recess 27’
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directs further conduits 110 (only partially shown) towards the cable guiding casings 120,
140, which lead toward the further equipment located inside the vacuum chamber 30°.
[00159]  The entire first sidewall 124 and the vertical recess 27" may be covered by a
side plate (not shown in figure 8) to form a first cable guiding casing 120. Alternatively,
only first cable ducts 122 may be covered, thereby forming a cable guiding casing with
less surface area. In yet another embodiment, the further conduits 110 are guided along
the first side wall 124 in sight, e.g. by tie wrapping or otherwise connecting the further
conduits to the first sidewall 124. The latter alternative is least preferred as it keeps
conduits exposed to potential external damage.
[00160] One or more first cable ducts 122 may branch off from the vertical recess 27’
at various heights. It is shown in figure § that the vertical recess 27’ is (in part) defined by
a vertical recess wall 134 that comprises a plurality of first upper duct apertures 126
provided along the vertical direction Z. The first cable ducts 122 curvedly extend towards
first lower duct apertures 128 located at various locations along a longitudinal edge of the
floor 130 of the cabinet 12°. This configuration allows desired functional groups or
portions of the further conduits 110 to be guided toward predetermined lower locations
outside of the cabinet 12°, such as into the second cable guiding casing 140 of the
vacuum chamber 30°.
[00161]  Each first cable duct 122 is typically delimited by two elongate first wall
members e.g. bent metal strips 132 that are fixed to the first sidewall 124 of the cabinet
12’. The curved ducts 122, which are mounted on an outside of the first sidewall 124,
keep the further conduits 110 spatially separated and electromagnetically shielded from
the contents of the cabinet 12°. The metal strips 132 may for example be welded in a
substantially perpendicular orientation and along a curved trajectory onto an outer surface
of the first sidewall 124. Each bent metal strip 132 extends along a respective curved
trajectory from a first upper duct aperture 126 to a first lower duct aperture 128. Two
adjacent metal strips 132, the first side wall 124 and the side plate (not shown) jointly
define one first cable duct 122, which forms a downward curved channel with, in this
example, a rectangular cross-section, in which one or more further conduits 110 can be
accommodated.
[00162]  In general, a first wall member 132 may delimit at least one first cable duct
122. In some cases, a single wall member 132 may simultaneously delimit two adjacent

first cable ducts 122 on each side thereof. This reduces the amount of wall material
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required to form adjacent first cable ducts 122. For example, the three upper cable ducts
122 shown in figure § are bounded by only four metal strips 132 (i.e. two outer metal
strips and two intermediate metal strips).
[00163]  Preferably, as shown in figure 8, the curvature of the metal plate trajectory of
each first cable duct 122 is smooth (i.e. curvedly bent without folds). A smooth trajectory
allows any further conduit 110 to be manually inserted at one duct end (i.e. one of the
first apertures 126, 128) and to be gently conveyed through the cable duct 122, and exit at
the other duct end (i.e. the corresponding first aperture 128, 126) without obstruction.
[00164]  In other embodiments, other cable ducts may be alternatively or additionally
provided at the opposite first side wall of the cabinet. Such other cable ducts may
similarly branch off from this other vertical recess. Furthermore, in any of the cabinet
embodiments, at least one of the cable ducts may branch off via a conduit aperture in any
vertical recess, to curve into an upward direction toward a top conduit aperture provided
along a longitudinal edge of the top wall of the casing. Correspondingly, elongate wall
members or metal strips may be welded in a substantially perpendicular orientation along
an upward curved trajectory onto the respective sidewall.
[00165]  Figures 7 and 9 show an exemplary embodiment of a vacuum chamber 30'".
The vacuum chamber 30° may for example be combined with the cabinet embodiment
12° shown in figure 8, to form the target processing unit 10’. In the embodiment of
figures 7 and 9, the entire second sidewall 144 of the vacuum chamber 30’ is co-planar,
and the second cable ducts 142 are mounted on the second sidewall 144 in a laterally
outward protruding manner. The second cable ducts 142 may be provided with a cover
(not shown), to complete a second cable guiding casing 140.
[00166] In the embodiment of figures 7 and 9, each second cable duct 142 is delimited
by two elongate second wall members (e.g. metal strips) 152 that are fixed to the side
wall of the vacuum chamber 30'. The second cable ducts 142 keep the further conduits
110 spatially separated and electromagnetically shielded from the contents of the vacuum
chamber 30°. The metal strips 152 may for example be welded in a substantially
perpendicular orientation and along a trajectory onto an outer surface of the second
sidewall 144. Each metal strip 152 extends along a respective trajectory from a second
upper duct aperture 146, possibly to a second lower duct aperture 148. Two adjacent

metal strips 152, the second sidewall 144, and the side plate (not shown) jointly define



10

15

20

25

30

WO 2015/032955 PCT/EP2014/069116

36
one second cable duct 142, in which one or more further conduits 110 can be
accommodated.
[00167] One second wall member 144 may delimit at least one second cable duct 142.
In some cases, a single second wall member 152 may simultaneously delimit two
adjacent second cable ducts 142 on each side thereof. This reduces the amount of material
required to form adjacent second cable ducts 142.
[00168]  If the equipment cabinet 12’ is in an operational position, then the first cable
guiding casing 120 and the second cable-guiding casing become aligned to form a
vertically oriented cable guiding casing. The resulting arrangement of cable ducts and
apertures in figure 7 allows desired functional groups of the further conduits 110 to be
guided from the equipment cabinet 12°, via the first and second cable ducts 122, 142,
then via the base plate 172 and sealed base plate ports, towards the inside of the vacuum
chamber 30°. The combined lateral cable guiding casing 120, 140 with cable ducts 122,
142 forms a collection of compactly arranged, compartmentalized, and functionally
separated paths for the further conduits 110.
[00169] A set of clauses is presented directly below, which defines aspects and
embodiments of the arrangement of conduits and/or ducts, and which may be subject of
one or several divisional applications. These clauses also pertain to alternative
embodiments that include elements for which the reference numerals have been indicated
with a prime. Only for brevity and clarity, elements marked with a prime have been
omitted from the (non-limiting) reference numbers indicated in the clauses below, but

should nevertheless be considered inserted wherever applicable.

Clauses

cl. A target processing unit (10), comprising:

- an access port (36) for detachably connecting electronic equipment (22) and

- a connector panel (48) for detachably connecting one or more parts (50, 90, 96,
100) of a projection column (46),

wherein the access port (36) is at least partly located outside of the target processing unit
(10) and wherein the connector panel (48) is located inside of the target processing unit
(10), and wherein the access port (36) and the connector panel (48) are vibration/motion

decoupled connected via one or more intermediate conduits (37).
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c2. Target processing unit (10) according to clause c1, wherein the intermediate
conduits (37) are configured to provide electric and/or optical signal connection between
the access port (36) and the connector panel (48) during operation, and wherein the
intermediate conduits are provided with a curved flexible intermediate conduit portion
(37a, 37b) configured to provide the vibration/motion decoupling between the access port

(36) and the connector panel (48).

c3. Target processing unit (10) according to clause c1 or clause c2, comprising:

- a cabinet (12) for accommodating the electronic equipment (22); and

- a vacuum chamber (30) for accommodating the projection column (46),

wherein the projection column (46) is arranged for generating, shaping, and directing a

beam toward a target (31),

and wherein the one or more parts (50, 90, 96, 100) of the projection column (46), such as

a projection lens assembly (50), are communicatively connectable to the electronic

equipment (22) via one or more conduits (26, 37, 60),

wherein the vacuum chamber (30) comprises:

- a vacuum casing (39) arranged for providing a vacuum environment within the
vacuum chamber (30),

- a support casing (40) within the vacuum casing (39) arranged for supporting a
carrier casing, and

- the carrier casing (41) within the support casing (40) arranged for supporting the
projection column (46),

the target processing unit (10) further comprising an intermediate conduit assembly (108)

at least partly comprising the one or more conduits (26, 37, 60), wherein the intermediate

conduit assembly (108) comprises:

- the connector panel (48) attached to an inner side of the carrier casing (41),

- a second attachment member (34b) connected to an outer side of the carrier casing
(41), and the one or more intermediate conduits (37) emanating from the connector
panel (48) and guided to the second attachment member (34b);

- a first attachment member (34a) attached to an inner side of the support casing (40),
wherein a first flexible intermediate conduit portion (37a) of the one or more
intermediate conduits (37) extends between the first attachment member (34a) and

the second attachment member (34b); and
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- the access port (36) provided on an outer side of the vacuum casing (39), wherein a
second flexible intermediate conduit portion (37b) of the one or more intermediate
conduits (37) extends between the first attachment member (34a) and the access port

(36).

c4. Target processing unit (10) according to clause ¢3, wherein the control panel (48)
comprises one or more complementary connectors (49) for receiving connectors (66) at
distal ends (65) of conduits (60) connected to a part (50, 90, 96, 100) of the projection
column (46).

c5. Target processing unit (10) according to any one of clauses c3-c4, wherein the
intermediate conduits (37) emanate from a rear side of the connector panel (48) and are
guided on the inside of the vacuum chamber (30) via a predominantly vertical trajectory

to a top side (32) of the vacuum chamber (30).

c6. Target processing unit (10) according to any one of clauses c¢3-c5, wherein at least
one of the first intermediate conduit portion (37a) and the second intermediate conduit

portion (37b) is curved.

c7. Target processing unit (10) according to any one of the clauses c3-c6, wherein a top
side (32) of the vacuum chamber (30) comprises a recessed section (33) that comprises an
interface wall (35), wherein the interface wall (35) comprises the access ports (36) for

receiving and passing through the intermediate conduits (37) emanating from the vacuum

chamber (30).

c8. Target processing unit (10) according to clause ¢7, wherein the interface wall (35)
extends over an entire width of the top side (32) and lies along a perpendicular direction

(Z) while facing a longitudinal direction (X).

c9. Target processing unit (10) according to any one of the preceding clauses, wherein
the electronic equipment (22) is connectable to the access port (36) via one or more

detachable cabinet conduits (26).
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c10. Target processing unit (10) according to any one of the preceding clauses, further
comprising a first cable guiding casing (120) along an outer lateral side (124) of the
cabinet (12) and a second cable guiding casing (140) along an outer lateral side (144) of
the vacuum chamber (30), wherein the first and second cable guiding casings (120, 140)
together form a cable casing for guiding further conduits (110) from the electronic
equipment (22) to further equipment (114, 116) located inside the vacuum chamber (30),

below the vacuum chamber (30).

cll. Target processing unit (10) according to clause ¢10, wherein each of the first cable
guiding casing (120) and the second cable guiding casing (140) comprises one or more
cable ducts (122, 142), wherein first lower duct apertures (128) of the first cable ducts
(122) are in an aligned orientation with second upper duct apertures (146) of the second
cable ducts (142) of the vacuum chamber (30) when the cabinet (12) is positioned on top

of the vacuum chamber (30).

cl2. Vacuum chamber (30) for use in the target processing unit (10) according to any
one of clauses cl-c11, comprising an access port (36) for detachably connecting
electronic equipment (22) and a connector panel (48) for detachably connecting one or
more parts (50,90, 96, 100) of a projection column (46), wherein the access port (36) is
at least partly located outside of the vacuum chamber (30) and the connector panel (48) is
located inside of the vacuum chamber (30), and wherein the access port (36) and the
connector panel (48) are vibration/motion decoupled connected via one or more

intermediate conduits (37).

c13. Vacuum chamber (30) according to clause c12, wherein the intermediate conduits
(37) are configured to provide an electric and/or optical signal coupling between the
access port (36) and the connector panel (48) during use, and wherein the intermediate
conduits are provided with a curved flexible intermediate conduit portion (37a, 37b)
configured to provide the vibration/motion decoupling between the access port (36) and

the connector panel (48).

cl4. Vacuum chamber (30) according to clause ¢12 or clause c13, arranged for

accommodating the projection column (46), wherein the projection column (46) is
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arranged for generating, shaping, and directing a beam toward a target (31), and wherein
the one or more parts (50, 90, 96, 100) of the projection column (46), such as a projection
lens assembly (50), are communicatively connectable to the external electronic
equipment (22) via one or more conduits (26,37,60),
wherein the vacuum chamber (30) comprises a vacuum casing (39) arranged for
providing a vacuum environment within the vacuum chamber (30), a support casing (40)
within the vacuum casing (39) arranged for supporting a carrier casing, and the carrier
casing (41) within the support casing (40) arranged for supporting the projection column
(46),

the vacuum chamber (10) further comprising an intermediate conduit assembly
(108) at least partly comprising the one or more conduits (26, 37, 60), wherein the
intermediate conduit assembly (108) comprises:

the connector panel (48) attached to an inner side of the carrier casing (41), a
second attachment member (34b) connected to an outer side of the carrier casing (41),
and the one or more intermediate conduits (37) emanating from the connector panel (48)
and guided to the second attachment member (34b);

a first attachment member (34a) attached to an inner side of the support casing (40),
wherein a first flexible intermediate conduit portion (37a) of the one or more intermediate
conduits (37) extends between the first attachment member (34a) and the second
attachment member (34b); and

the access port (36) attached to an outer side of the vacuum casing (39), wherein a
second flexible intermediate conduit portion (37b) of the one or more intermediate
conduits (37) extends between the first attachment member (34a) and the access port

(36).

cl5. Vacuum chamber (30) according to any one of clauses c12-c14, further comprising
a first cable guiding casing (120) along an outer lateral side (124) of the cabinet (12) for
guiding further conduits (110) from the electronic equipment (22) to further equipment

(114, 116) located inside the vacuum chamber (30), below the vacuum chamber (30).

cl6. Intermediate conduit assembly (108) for use in a vacuum chamber (30) according to
any one of clauses c12-c15, comprising an access port (36) for detachably connecting

electronic equipment (22) and a connector panel (48) for detachably connecting one or
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more parts (50, 90, 96, 100) of a projection column (46), wherein the access port (36) is
arranged to be at least partly located outside of a vacuum chamber (30) and the connector
panel (48) is arranged to be located inside of the vacuum chamber (30), and wherein the
access port (36) and the connector panel (48) are arranged to be vibration/motion
decoupled connected via one or more intermediate conduits (37) when installed in the

vacuum chamber (30).

cl7. Intermediate conduit assembly (108) according to clause c16, wherein the
projection column (46) is arranged for generating, shaping, and directing a beam toward a
target (31), and wherein the one or more parts (50, 90, 96, 100) of the projection column
(46), such as a projection lens assembly (50), are communicatively connectable to the
external electronic equipment (22) via one or more conduits (26, 37, 60),

wherein the vacuum chamber (30) comprises a vacuum casing (39) arranged for
providing a vacuum environment within the vacuum chamber (30), a support casing (40)
within the vacuum casing (39) arranged for supporting a carrier casing, and the carrier
casing (41) within the support casing (40) arranged for supporting the projection column
(46),

wherein the intermediate conduit assembly (108) at least partly comprises the one
or more conduits (26, 37, 60), the intermediate conduit assembly (108) further
comprising:

the connector panel (48) arranged to be attached to an inner side of the carrier
casing (41), a second attachment member (34b) arranged to be connected to an outer side
of the carrier casing (41), and the one or more intermediate conduits (37) arranged to
emanate from the connector panel (48) and to be guided to the second attachment
member (34b);

a first attachment member (34a) arranged to be attached to an inner side of the
support casing (40), wherein a first flexible intermediate conduit portion (37a) of the one
or more intermediate conduits (37) is arranged to extend between the first attachment
member (34a) and the second attachment member (34b); and

the access port (36) arranged to be attached to an outer side of the vacuum casing
(39), wherein a second flexible intermediate conduit portion (37b) of the one or more
intermediate conduits (37) is arranged to extend between the first attachment member

(34a) and the access port (36).
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c18. Target processing unit (10) for exposing a target (31) to a beam within a vacuum

environment, wherein the target processing unit comprises:

- a vacuum chamber (30) defining an inner space for accommodating the target and a
plurality of devices (46, 114) for manipulating the target, wherein the vacuum
chamber is configured for maintaining a vacuum within the inner space;

- a cabinet (12) for accommodating equipment (22) for at least one of controlling,
powering, and cooling the plurality of devices;

wherein the devices comprise:

- a projection column (46) for generating the beam and projecting the beam towards
the target (31) during exposure;

- a positioning system (114) for supporting the target (31);

wherein the positioning system is moveably arranged with respect to the projection

column, and wherein the positioning system and the projection column occupy spatially

distinct portions of the vacuum chamber;

wherein the target processing unit further comprises:

- a plurality of conduits (26, 37, 60, 110) for connecting the projection column and

the positioning system to corresponding equipment (22) inside the cabinet;

- first and second conduit guiding arrangements (108, 120, 140) for routing the

corresponding conduits towards and into the spatially distinct portions of the vacuum

chamber, so as to form distinct conduit paths that allow the respective conduits to
separately connect to the projection column and to the positioning system without mutual

obstruction.

c19. Target processing unit (10) according to clause c¢18, wherein the vacuum chamber
(30) comprises a vacuum casing (39) that defines a first wall, and a second wall that is
opposite to the first wall, wherein the first wall and second wall jointly border a front
chamber side with an opening for inserting and removing the projection column (46) into
and from the vacuum chamber;

wherein a first conduit guiding assembly (108) is arranged so as to let corresponding
conduits (26, 37, 60) approach and connect to the projection column (46) from the first

wall;
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and wherein a second conduit guiding assembly (120, 140) is arranged so as to let
corresponding conduits (110) approach and connect to the positioning system (114) from

the second wall.

c20. Target processing unit (10) according to clause c¢19, wherein the first wall forms an
upper side of the vacuum chamber, and wherein the second wall forms a lower side of the
vacuum chamber, and wherein the second conduit guiding assembly (120, 140) is

provided along a lateral wall (144) of the vacuum chamber extends from the upper side to

the lower side thereof.

c21. Target processing unit (10) according to clause c¢20, wherein the cabinet (12) is
located on the upper side of the vacuum chamber (30) and is supported by the first wall
(32).

c22. Target processing unit (10) according to any one of clauses c19-c21, comprising:
- a carrier frame (42) provided in the inner space of the vacuum chamber (30) and
configured for accommodating and supporting the projection column (46);

- a connector panel (48) provided in the inner space of the vacuum chamber and
configured for detachably and selectively connecting conduits (60) from the projection

column to the conduits (37, 26) of the first conduit guiding assembly (108).
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REFERENCE SIGNS LIST
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13
15
16
18
20
22
24
25
26
27
28
30
31
32
33
34a
34b
35
36
37
37a
37b
38
39
40
41
42
43
44
45

target processing unit (e.g. charged particle lithography unit, inspection unit)
cabinet

front side

cabinet door

(frontal) plenum

rack

shelf

electronic equipment

cooling frame

vertical wall portion

cabinet conduit (cable)

vertical recess

floor aperture

vacuum chamber

target

top side

recessed section

first conduit attachment member/anchor
second conduit attachment member/anchor
interface wall

access port

intermediate conduit

first flexible intermediate conduit portion
second flexible intermediate conduit portion
bearing member (rails)

vacuum casing

support casing

carrier casing

carrier frame

suspension base

suspension member

suspension rod
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46
47
48
49
50
52
53
54
55
56
57
58
59
60
62
64
65
66
67
68
69
70
72
73
74
75
76
78
79
80
81
82
83

45
projection column
beamlet
connector panel
complementary connector
projection lens assembly
lens support body (pentagonal support plate)
lens cut-out
lens element
abutment member
first lateral edge
second lateral edge
connection region (rear edge)
guiding member (wheel)
signal conduit
power conduit
fluid conduit
distal end
conduit connector
cleaning agent supply tube
lens carrier ring (temperature stable)
alignment sensor
conduit guiding body
first guiding portion (lateral guiding portion)
quadrilateral support plate
first further lateral edge
second further lateral edge
further guiding member (wheel)
second guiding portion (vertical guiding portion)
tilted edge
(curved) sledge
sledge guiding member
sledge cut-out

further rails
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92
94
96
98
100
102
108
110
112
114
114a
114c
116
120
122
124
126
128
130
132
134
140
142
144
146
148
150
152
166
168
170
172

illumination optics module
charged particle beam source
beam collimator array

condenser lens module

aperture array and condenser lens array

beam switching module
beamlet blanker array
intermediate conduit assembly
further conduit

further equipment

target positioning system
chuck

short stroke stage

optical beam sensor

first cable guiding casing
first cable duct (e.g. gutter)
first side wall

first upper duct aperture
first lower duct aperture
cabinet floor

first duct wall member
vertical recess wall

second cable guiding casing
second cable duct (e.g. gutter)
second side wall

second upper duct aperture
second lower duct aperture
vacuum chamber top
second duct wall member
upper chamber region
lower chamber region

base plate region

base plate

46
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X longitudinal direction
Y  transversal direction
Z  perpendicular direction (vertical direction)
P plane
P1  upper plane
P2 lower plane
B lateral region
h support plate height
The above list also covers related elements from alternative embodiments that have been
described herein above and depicted in the accompanying drawings. Only for brevity and
clarity, the elements from such embodiments that were marked with a prime have been

omitted in the above list.
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CLAIMS:
1. Target processing unit (10), comprising:
- a projection column (46) for generating, shaping, and directing a beam toward a
target (31), wherein the projection column comprises a projection lens assembly
(50) for directing the beam toward the target;
- a carrier frame (42) for accommodating the projection lens assembly,
wherein the projection lens assembly (50) comprises:
- a flat lens support body (52) for accommodating a lens element (54), wherein the
lens support body spans a plane (P) and comprises a connection region (58) and a lateral
edge (56), and wherein the lens support body is arranged for insertion along an insertion
direction (X) parallel with the plane (P) into the carrier frame (42);
- a plurality of conduits (60-64) emanating from the connection region and directed
parallel with the plane; and
- a conduit guiding body (70) arranged for accommodating the conduits,
wherein the conduit guiding body comprises:
- a first guiding portion (72) that is arranged for guiding the conduits from the
connection region, parallel with the plane, and with a non-zero direction component
perpendicular to the insertion direction (X), to a lateral region (B) beyond the lateral
edge; and
- a second guiding portion (78) for guiding the conduits from the lateral region (B)
with a non-zero direction component perpendicular to the plane (P) toward a tilted edge

(79) of the conduit guiding body.

2. Target processing unit (10) according to claim 1, wherein the carrier frame (42) is
provided in the lateral region (B) with a cut-out (82) having a shape complementary to at

least a part of the conduit guiding body (70) of the projection lens assembly.

3. Target processing unit (10) according to claim 1 or 2, comprising a connector panel
(48) provided with complementary connectors (49) for connecting to distal ends (65) of
the conduits (60-64), to establish electrical and/or fluid communication between the
projection lens assembly (50) and source devices and/or destination devices provided in

the target processing unit.
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4.  Target processing unit (10) according to any one of claims 1-3, wherein the
conduits are accommodated inside the conduit guiding body (70-81), and wherein the
outside of the conduit guiding body is substantially linearly symmetric along the insertion

direction.

5. Target processing unit (10) according to any one of claims 1-4, wherein the
conduits are accommodated within the guiding body (70-81) in a locally parallel

arrangement.

6.  Target processing unit (10) according to any one of claims 1-5, wherein the lens
support body (52), the first guiding portion (72), and the portion of the conduits (60-64)
accommodated by the lens support body (52) and the first guiding portion (72) are
entirely bounded in a perpendicular direction (Z) between a first plane (P1) parallel with

the plane (P) and a second plane (P2) parallel with the plane (P).

7. Target processing unit (10) according to any one of the preceding claims, wherein

the connection region (58) forms a rear edge (58) of the lens support body.

8.  Target processing unit (10) according to claim 7, wherein the lens support body
(52) comprises a predominantly polygonal rigid support plate, provided with two
opposite lateral edges (56, 57) that are both parallel with the insertion direction (X), and
wherein the rear edge (58) faces a direction that is at least partially opposite to the

insertion direction.

9.  Target processing unit (10) according to claim 8, wherein the polygonal rigid
support plate (52) has a regular pentagonal shape, wherein the two opposite lateral edges
(56, 57) and the rear edge are interconnected, and wherein two remaining edges form an

apex with an abutment member (55) in an interjacent corner.

10. Target processing unit (10) according to any one of claims 7-9, wherein the conduit
guiding body (70-81) is provided along the rear edge (58) of the lens support body (52),

and wherein the first guiding portion (72) comprises a predominantly quadrilateral rigid
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support plate (73) arranged within the plane (P), and comprising two further opposite
lateral edges (74, 75) that are both parallel with the insertion direction (X).

11. Target processing unit (10) according to any one of claim 8-10, wherein the
polygonal rigid support plate (52) and/or the quadrilateral rigid support plate (73)

comprises magnetically shielding material.

12.  Target processing unit (10) according to claim 8 or 9, comprising guiding members
(59) along the opposite lateral edges (56, 57) of the polygonal rigid support plate (52), for
positioning the lens support body (52) into the carrier frame (42) along the insertion

direction (X) and parallel with the plane (P).

13. Target processing unit (10) according to any one of the preceding claims, wherein
each conduit (60-64) is provided with a conduit connector (66) at a distal conduit end
(65), wherein the conduit connector is arranged for connecting to a complementary
connector (49) on the connector panel (48) that is provided in the lateral region (B) at a

perpendicular distance from the plane (P).

14. Target processing unit (10) according to any one of claims 2-13, wherein the
connector panel (48) and the complementary connectors (49) are arranged in a

perpendicular direction (Z) that is perpendicular to the plane (P)

15. Target processing unit (10) according to any one of the preceding claims, wherein
the conduit guiding body comprises a sledge (80), wherein the sledge comprises the
second guiding portion (78) and at least a part of the first guiding portion (72), and
wherein the sledge is provided with sledge guiding members (81) along the insertion

direction (X) for positioning the sledge into the carrier frame (42).

16. Target processing unit (10) according to any one of the preceding claims,
comprising:

- a beam stop array, comprising an array of apertures for blocking charged particle
beamlets with a blanking deflection by a beam blanker and letting through charged

particle beamlets without a blanking deflection by said beam blanker;
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- a support element comprising a through-opening for allowing the multitude of
charged particle beamlets to pass through;
- a plurality of electrodes, supported by said support element, wherein the electrodes
are arranged in or near a plane defined by a downstream distal edge of the projection lens
assembly, said electrodes each comprising a lens hole-array aligned with the through-
opening for allowing passage to transmitted charged particle beamlets;
- a deflector unit arranged upstream of said electrodes and downstream of said beam
blanker;

wherein said beam stop array is arranged between said deflector unit and said

electrodes.

17.  Projection lens assembly (50) for directing a beam toward a target (31), the
projection lens assembly comprising:

- a flat lens support body (52) for accommodating a lens element (54), wherein the
lens support body spans a plane (P) and comprises a connection region (58) and a lateral
edge (56), and wherein the lens support body is arranged for insertion along an insertion
direction (X) parallel with the plane (P) into a carrier frame (42) of a target processing
unit (10);

- a plurality of conduits (60-64) emanating from the connection region and directed
parallel with the plane, and

- a conduit guiding body (70-81) for accommodating the conduits;

wherein the conduit guiding body comprises:

- a first guiding portion (72) that is arranged for guiding the conduits from the
connection region, parallel with the plane, and with a non-zero direction component
perpendicular to the insertion direction (X), to a lateral region (B) beyond the lateral
edge, and

- a second guiding portion (78) for guiding the conduits from the lateral region (B)
with a non-zero direction component perpendicular to the plane (P) toward a tilted edge

(79) of the conduit guiding body.

18.  Projection lens assembly according to claim 17, wherein the conduits are
accommodated inside the conduit guiding body (70-81), and wherein the outside of the

conduit guiding body is substantially linearly symmetric along the insertion direction.
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19.  Projection lens assembly according to any one of claims 17-18, wherein the
conduits (60-64) are accommodated within the guiding body (70-81) in a locally parallel

arrangement.

20. Projection lens assembly according to any one of claims 17-19, wherein the lens
support body (52), the first guiding portion (72), and the portion of the conduits (60-64)
accommodated by the lens support body (52) are entirely bounded in a perpendicular

direction (Z) between a first plane (P1) and a second plane (P2) parallel with the plane
(P).

21. Projection lens assembly according to any one of claims 17-20, wherein the

connection region (58) forms a rear edge (58) of the lens support body (52).

22. Projection lens assembly according to claim 21 , wherein the lens support body (52)
comprises a predominantly polygonal rigid support plate, provided with two opposite
lateral edges (56, 57) that are both parallel with the insertion direction (X), and wherein
the rear edge (58) faces a direction that is at least partially opposite to the insertion

direction.

23.  Projection lens assembly according to claim 22, wherein the polygonal rigid
support plate (52) has a regular pentagonal shape, with the two opposite lateral edges (56,
57) and the rear edge are interconnected, and wherein two remaining edges form an apex

with an abutment member (55) in an interjacent corner.

24.  Projection lens assembly according to any one of claims 21-23, wherein the conduit
guiding body (70-81) is provided along the rear edge (58) of the lens support body (52),
and wherein the first guiding portion (72) comprises a predominantly quadrilateral rigid
support plate (73) arranged within the plane (P), and comprising two further opposite
lateral edges (74, 75) that are both parallel with the insertion direction (X).
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25. Projection lens assembly according to any one of claims 22-24, wherein the
polygonal rigid support plate (52) and/or the quadrilateral rigid support plate (73)

comprise magnetically shielding material.

26. Projection lens assembly according to claim 22 or 23, comprising guiding members
(59) along the opposite lateral edges (56, 57) of the polygonal rigid support plate (52), for
positioning the lens support body (52) into the carrier frame (42) along the insertion

direction (X) and parallel with the plane (P).

27. Projection lens assembly according to any one of claims 17-26, wherein each
conduit (60-64) is provided with a conduit connector (66) at a distal conduit end (65),
wherein the conduit connector is arranged for connecting to a complementary connector
(49) on a connector panel (48) that is provided in the lateral region (B) at a perpendicular

distance from the plane (P).

28. Projection lens assembly according to any one of claims 17-27, wherein the conduit
guiding body (70-81) comprises a sledge (80), wherein the sledge comprises the second
guiding portion (78) and at least a part of the first guiding portion (72), and wherein the
sledge is provided with sledge guiding members (81) along the insertion direction (X) for

positioning the sledge into the carrier frame (42).

29. Projection lens assembly according to any one of claims 17-28, comprising:

- a beam stop array, comprising an array of apertures for blocking charged particle
beamlets (47) with a blanking deflection by a beam blanker (102) and letting through
charged particle beamlets without a blanking deflection by said beam blanker;

- a support element comprising a through-opening for allowing the multitude of
charged particle beamlets to pass through;

- a plurality of electrodes, supported by said support element, wherein the electrodes
are arranged in or near a plane defined by a downstream distal edge of the projection lens
assembly, said electrodes each comprising a lens hole-array aligned with the through-
opening for allowing passage to transmitted charged particle beamlets;

- a deflector unit arranged upstream of said electrodes and downstream of said beam

blanker;
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wherein said beam stop array is arranged between said deflector unit and said

electrodes.
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