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SYSTEM AND METHOD FOR ATTACHING A MASK TO A MASK
HOLDER

CROSS-REFERENCES TO RELATED APPLICATIONS
{0081} The present application claims priority to U.S. Provisional Patent Application No.
61/865,127, filed August 12, 2013, The contents of this application are hereby incorporated by

reference.

BACKGROUND OF THE INVENTION
{8062] Scmiconductor devices and liguid crystal display devices are produced by the so-called
photolithography technigue in which a pattern formed on a mask is transferred onto a
photosensitive substrate. The cxposure apparatus, which is used in the photolithography step,
includes a mask stage for supporting the mask and a substrate stage for supporting the substrate.
The pattern on the mask is transferred onto the substrate via a projection optical system while
successively moving the mask stage and the substrate stage. In recent years, it is demanded to
realize the higher resolution of the projection optical system in order to respond to the further
advance of the higher integration of the device pattern. As the cxposure wavelength to he used is
shorter, the resolution of the projection optical system becomes higher, As the numcrical
aperture of the projection optical system is larger, the resolution of the projection optical system
becomes higher. Therefore, the cxposure wavelength, which is usced for the exposure apparatus,
is shortened year by vear, and the numerical aperture of the projection optical system is increased

as well.

{6063}  If the patterns formed on the mask have any defocts or distortions, such defects or
distortions may result in lower exposure precision. For example, the patterns cannot he
transferred to desired positions, or the shapes of the patierns may be transterred mcorrectly, A
pellicle 1s often used with a mask. A pellicle 1s a thin transparent laver that may be stretched over
a fraroe above the surface of a reticle. Pellicles are used to block particles from reaching the

patterned side of a reticle surface. Although particies on the pellicle surface are out of the focal
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plane and should not form an image on the wafer being exposed, it is still preferable to keep the
mask surfaces as particle-frec as possible. For certain types of lithography (e.g., cxtreme
yltraviolet {EUV lithography, however, pellicles arc not used. Because the EUV masks arc not
covered, they are prone to particle contamination, which may causc defects in a Hthographic
process. Particles on EUV masks arc one of the main sources of imaging defects. Inspection and
cleaning of a EUV mask before moving the mask to an exposure position can be an important
aspect of @ mask handling process. Masks are typically cleancd when contamination is suspected

as a result of inspection, or on the hasis of historical statistics.

{6084] A mcthod of inspecting masks uscs images obtained by scanning electron microscopes
(SEM is well-known. It is a common practice to acquire an SEM image of a high-magnification
SEM image in a restricted narrow ficld of view with a high-magnification. In addition, if a wide
field of view is scanned by an ordinary critical dimension SEM, various kinds of aberrations
such as the astigmatism, the field curvatare, and the distortion inevitably take place. These kinds
of aberrations must be corrected, dynamically, in a simultancous manner with the scanning

action.

[8085] To obtain SEM high guality images with high resolation a high voltage bias oo the
roask should be used. In this case a special mask holder is used for handling a mask both within

the inspection tool and out of the tool.

BRIEF SUMMARY OF THE INVENTION
[0006] According to an embodiment of the invention, there is provided a system for coupling a
mask to 3 mask holder that includes a mask holder base and a mask holder cover. The system
includes a base; an aperture that is shaped and sized to facilitate a passage of a mask and the
mask holder cover through the aperture; mask holder cover supporting elements that are arranged
to move between a first position and a third position while supporting the mask holder cover;
roask supporting cleroents that are arranged to move between a fourth position and a sixth
position while supporting the mask; and mask holder base supporting elements that are arranged
to support the mask holder base without preventing the passage of the mask through the aperture.
The mask holder cover sapporting clements are at the first position, the mask supporting
clements are at the third position the mask holder cover, and the mask and the base are spaced

apart from each other and the mask holder cover is positioned above the mask and the mask
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holder base. When the mask holder cover supporting clements are at the third position and the
mask supporting cloments are at the sixth position the mask holder cover, the mask and the base

arc connected to each other,

{8867] According to another embodiment of the invention, there is provided a method for
coupling a mask to a mask holder that includes a mask holder base and a mask holder cover. The
method includes: positioning mask holder cover supporting elements, that support the mask
holder cover, at a first position; positicning mask supporting elements, that support the mask
holder base, at a fourth position; receiving the mask through the aperture by the mask supporting
clements, wherein the mask is positioned between the mask holder cover and the mask holder
base; positioning the mask holder cover supporting clements at  third position, positioning the
mask supporting clements at a sixth position thereby connecting the mask holder cover, the mask
and the mask holder base to each other; and positioning the mask holder cover supporting
clements at the first position and positioning the mask supporting elements at the third position
thereby positioning the mask holder cover, the mask and the mask holder base that are connected

cach other in front of the aperture

BRIEF DESCRIPTION OF THE DRAWINGS
[B068] Further details, aspects and embodiments of the invention will be described, by way of
example only, with reference to the drawings. In the drawings, hike reference nurobers are used
to identify like or functionally similar elements. Elements in the figures are llustrated for

simphicity and clarity and have not necessarily been drawn to scale.

[B089] Fig. 1. is an isometric view of a mask holder according to an embodiment of the

mnvention;

[0016] TFig. 2. Is an isometric view of a mask holder base according to an erobodiment of the

mvention;

{0011} TFig. 3. s an isometric view of the back side of the mask holder according to an

embodiment of the invention;

[B012] Fig. 4. is an 1sometric view of the back side of the mask holder cover according to an

embodiment of the invention;

(V8]
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{B013] Figs. SA-5B arc isometric views of the system according to an embodiment of the

invention:

{B014] Fig. 6. 1s an isometric views of the system according to an embodiment of the

invention:

{B015] Fig. 7. s an isometric view of a basc of the system according to an embodiment of the

W

invention:

{B016] Fig. 8. is an isometric view of a base and a protective cover according to an

embodiment of the invention;

{B017] Fig. 9. is an isometric view of a portion of the system according to an embodiment of
10 the invention;

{G018] Fig. 10. is an isometric view of a supporting pillar and its surroundings according to an

embodiment of the invention;

{B019] Fig. 11, is an isometric view of the EUV mask on the supporting pillars according to

an emnbodiment of the invention;

-
W

[B0628] Fig. 12, 15 an isometric view of the EUV mask and mask holder cover supported by the

supporting pillars according to an erbodiment of the invention;

{B621] Fig. 13. Is an isometric view of the mask holder base, EUV mask and mask holder

cover in the final position of the joint process according to an embodiment of the invention;

{8G22] Fig. 14 Is an isometric view of the dismount process of the system mask holder base-

280 mask-mask cover according to an embodiment of the invention; and

{B623]  Fig. 15 iltustrates a method according to an embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION
{6624] The subject matter regarded as the invention is particularly pointed out and distinctly
claimed in the concluding portion of the specification. The invention, however, both as to
25 organization and method of operation, together with objects, features, and advantages thereof,
may best be understood by reference to the following detaiied description when read with the

accompanying drawings.
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{G025]  In the following detailed description, numerous specific details are set forth in order to
provide a thorough understanding of the invention. However, it will be understood by those
skilled in the art that the present invention may be practiced without these specific details. In
other instances, well-known methods, procedures, and components have not been described in
detail so as not to obscure the present invention.

{0026} There is provided a system and method for enabling a safe and clean handling of a
semiconductors standard/EUV mask coupled with an adaptor (holder & shicld. Two major

critical considerations involved in this apparatus: mask cleanliness and mask safety.

{60271 Al figures tHustrate embodiments of the invention. The number, shape, size and
location of clements may differ from those ilhustrated in the specification and drawings without

departing from the spirit of the invention.

{0028} The system is intended for mounting/dismounting the EUV mask on the special mask
holder that consists of mask holder basc and mask holder cover. Fig. | represents the isometric

vigw of the special holder that contains mask holder base 1, mask 2 and a mask holder cover 3.
{0629] The isometric view of the mask holder base is shown in Fig. 2.

{0030} The mask holder basc includes mask aligning spring 4, the handle cam 3, three mask
borders 6, window 7 for automatically release of the mask 2, four windows & for mask moves up
and down with four special pillars (not shown) in this figure, two eloctrical contact springs 8 and
9, and special insert 11 for sensor that indicates the mask orientation.

{0031} The mask holder basc can be made of insulating ceramic {for example, Alumina with
conductive coating (for instance, hard chrome.

{0032} The handle cam 5 is designed for manual release of the mask 2 from the aligning spring
4. The automatic release is carried out by a mask alignment element manipulator that extends
through the window 7.

{6033} The mask holder base | has notch 12 for mechanical aligning on the system and for

oriendation indication within the inspection/metrology tool.
&

{0034] The back side of the mask holder base | is shown in Fig. 4 where the whole surface is

divided on three parts. First one is large conductive coating arca 13, second arca is the small

(92
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conductive coating arcas 14 and 15 which are connected by conductive path 16, The insulated
arcas 17 and 18 separate conductive arca 13 and arcas 14, 15 and 16. The conductive arca 13 is
connccted to the contact spring 10 and conductive spring 9 1s connected to the conductive arca

15. It is allows performing the clectric conductivity test and zapping procedure.
{B035] Fig. 4 represents the back side of mask holder cover 3.

{0036] Four holes 23, 26, 27 and 28 arc intended for mount and dismount of the mask holder
cover 3 on the front side of the mask 2. It is performed by special mechanism of the system {not
shown}. The mask holder cover 3 can be made of insulate material, for example Alumina
ceramic, and has the conductive coating, for cxample hard chrome, on the whole surface ecxcept

for surface on the front side and surface 19 on the back side.

{0G37] The backside of the mask holder cover may have a small conductive arca 20 that is
separated from large conductive arca 19 by insulated path 21 that allows performing the clectric

conductivity test and zapping procedure.

{B038] In this case when the mask holder cover 3 is mounied on the mask 2 and the mask 2 is
mounted on the mask holder base 1 the contact spring 10 has clectrical contact with surface 19
and contact spring 9 has clectrical contact with surface 20. The square pocket 22 on the central
part of the mask holder cover 3 is intended for cover mounting on the mask 2. The mask holder
cover 3 contacts the mask 2 via three outstanding small surfaces 23, 24 and 25, From clectrical
contact point of view the outstanding surfacc 24 is the integral part of the surface 20 and two
outstanding surfaces 23 and 25 arc integral parts of the remaining coating part 19 of the back
side of the mask holder cover 3. The orientation of the three ouistanding surfaces 23, 24 and 25
are depended on the orientation of the mechanical contacts permitted arcas on the front surface
of the mask 2.

[B039]  Fig. 5A and 5B represent the isometric views of the system 100, where Fig. 5B is view
of back side of the system 100 and Fig. SA is view of the front side of the system 100,

[0040] The system may inchude: base 101, protecting cover 102, enclosare 103, interface front

pancl 104, display 105, an aperture such as load/unload window 106, and two sensors of the

exiernal transfer umit 107,
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{0041} The base 101 may include an upper surface that may be proximate to the mask 1 and
the mask holder (2 and 3) and may also include all mechanisms that assist in connecting the
mask holder base |, the mask 2 and the mask holder cover 3. The protection cover 102 is
intended for cleanness issuc and it may provide a laminar flow of gas within its internal volume

and protects the mask 2 from contaminated environment around the system 100,

{0042] The enclosure 103 protects the internal bottom volume of the system 100 where the
control system, actuators and utility devices arc situated. Interface fromt panel 104 has the
load/unload window via it an cxternal transfor unit {not shown in Fig. 5) that may perform load
or unload operations of the mask 2 and load or unload opcrations of the combination of mask and
mask holder. The display and user interface 105 of the control system s on the interface front
pancl 104 too. Two sensors 107 intended for detection of the external transfer unit end cffectors.
Basically the external transfer unit has two end effectors, first one is used for mask and second

one — for combined holder.

{0043} Fig. 6 represents the isometric view of the system 100 without protection cover 102 and
enclosure 103. The holes 108 on the base 101 are designed to exhaust air from inside volume of
the protection cover 102 oot by the exhaust fan 110 that is mounted on the exhaust enclosure
109, It provides a laminar flow of air inside the protection cover 102, wherein the gas can flow
from holes 108 into the space defined by the protective cover and through the load/unload
window 106 — or follow the reverse path. Control systern 111 is designed to control all

mechanisms and devices of the system,

[0044] TFig. 7 is the partial isometric view of the system without protecting cover 102 and Fig.
§ 18 the partial isometric view of the base of the system without the interface front panel 104,
Thas is the location of various basic components used to automatically corabine the mask holder
are shown. Four latches 112 are intended for lock the protection cover 102 and two mounting
pins 113 are designed to it precise orientation. Four supporting pitlars 114, 115, 116 and 117
necessary for the mounting /dismounting and moving mask 2 and mask holder cover 3. Three
support stubs 118 are designed o sapport the mask holder base 1. Three moving ¢vlindrical pins
119, 120 and 121 hold the mask holder base 1 on the certain posttion, at that the moving pin 121

presses on the notch 12 that predefined a certain orientation of the mask holder base 1. All the
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moving cylindrical pins 119, 120 and 121 are moved in radial dircction by individual actuator

(not shown}.

{0045] Mask aligning spring arm 122 interacts with mask aligning spring 4 releasing or
bending it, aligns mask 2 by pressing the mask 2 against three mask borders 6. The spring arm
122 has individual actuator too (not shown). The mask aligning spring scusor 123 sends g signal
in the cvent that the aligning spring 4 18 derived from the interaction with the mask 2 and it is
possible to move it out of the mask holder base 1. Mask holder base orientation sensor 124 reacts
to the special insert 11 and indicates that the mask holder base 1 i3 in the right position and has
the necessary orientation. Protection cover micro switch 125 indicate that the protection cover
102 in place. Two contact springs 126 and 127 are primarily designed to test the clectrical
conductivity between the mask holder base 1, the mask 2 and the mask holder cover 3, which is
necessary for the proper operation of the mask inspection tool. The second working function of
these springs provide the electrical connection of the system mask holder base 1 -~ mask 2 - mask

holder cover 3 for clectrical zapping process 1n the case of vo electrical contact in this system.

[8046] Fig. 9 represent the partial isometric view of the system base 101 that includes the

protection cover 102 and mask holder base 1 which is mounted on the three support stubs 118,

{0047] The mask holder base 1 is held by mask holder cover supporting elements such as three
cylindrical pins 119, 120 and 121, The mask aligning spring arm 122 interacts with mask

aligning spring 4 and bends 1t that allows mounting the mask 2 on the mask holder base 1.

{0048} According to an embodiment of the invention mask holder cover supporting clements

and mask supporting clements arc grouped together and may be arranged in supporting pillars,

{0049} When the four supporting pillars 114, 115, 116 and 117 arc in the upper position {mask
holder supporting clements are positioned at a first position and mask supporting clements are
positioned at a third position), the supporting pillars can be in front of the window — reader to
receive or to allow a robot arm to receive the mask or a combination of the mask and the mask

holder.
[0056] Al supporting pillars 114~-117 may be installed on the common base and move in the
vertical direction by an actuator {not shown). They may mowve between three stop positioning

points: lower, middle and upper.
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{6651} The main function of the four supporting pillars 114, 115, 116 and 117 is holding the
mask 2 and mask holder cover 3. The mask holder cover supporting clements and mask
supporting clements can move independently from cach other or move in a synchronized

manner.

{6052] Fig. 10 represent the partial view of the supporting pillar 115 according to an
embodiment of the invention. It should be noted that the structure of the other supporting pillars

{114, 116 and 117} is similar,

{0053} Each supporting pillar can include a mask holder cover supporting clement such as
standoff pin 201, sensor 204 and special beds 203, At the top of cach standoff pin 201 has a
support surface 202 for the mounting of the mask holder cover 3. The EUV mask 2 may have
three bevels on the corner of its bottom side and the sensor 204 is designed to record these
bevels. Each supporting pillar may have mask supporting elements such as beds 203 that 18
intended for mounting the mask 2 on the supposed contact surfaces in the mask back side. Fig.
11 shows the isometric view of the EUV mask 2 that s mounted on the mask supporting
clements of the supporting pillars 114, 115, 116 and 117, It should be noted that mask
mounting/dismouonting process is performed by external transfer unit, which has the special end

etfector for this action {not shown).

{0054} Fig. 12 is an isomctric view of the system according to an embodiment of the invention.
It iltastrates the mask holder base 1, EUV mask 2 and mask bolder cover 3 are being supported
by the system. In this case the mask 2 and mask holder cover 3 are mounted on the supporting
pillars 114-117. Basically it 1s initial position of join process between the mask holder base 1,
EUV mask 2 and mask holder cover 3, which is performed by movement of four supporting

pillars down.

[B053] Fig. I3 is an isometric view of a portion of the systern according to an embodiment of
the invention wherein the mask holder base 1, EUV magk 2 and mask holder cover 3 are inthe
tinal posttion of the joint process. It should be noted that afier completion of the joing process
need to check the electrical conductivity between the mask holder base 1, EUV mask 2 and mask
holder cover 3 and if necessary to make electrical zapping which aims to provide an electrical

connection hetween these components.
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{0056] Fig. 14 is an isometric view of end cffector 301 and a portion of a systom during a
dismount process according to an embodiment of the invention. An cxternal transfor unit
{external robot having end cffector 301) receives a combination of the mask and the mask holder
(also referred as mask holder basc-mask-mask holder cover combination) from the system and
may transfer it to an inspection tool (not shown). In this casc, Fig. 14 shows only end cffector

301 of the cxiernal transfer unit {cxternal robot),

{60571  According to an embodiment of the invention the system may be inttialized by placing
the mask holder basc on the mask holder base supporting clements, placing the mask holder
cover on the mask holder cover supporting clements and closing a space by attaching the
protecting cover to the system. This initialization may be performed by an operator of the
system, a technician and the like. This initialization stage may occur when the mask cover
supporting elements and the mask supporting elements are at their upper positions {(first and third

positioned respectively).

{0058}  In this stage the four supporting pillars 114, 115, 116 and 117 arc on the upper position,
ronask holder base | 1s mounted on the three support stubs 118 and the mask holder supporting
clements (three moving cylindrical pins 119, 120 and 121} hold the mask holder base 1 on when
located at the first position. A mask alignment clernent manipulator such as the mask aligning
spring arm 122 interacts with a mask alignoment element such as the mask aligning spring 4 and
bends 1 (such as not to contact the mask 2) and facilitates a reception of the mask 2. Mask holder

cover 3 1s located on the four supporting pillars 114, 115, 116 and 117,

[B059] At the first step the external transfer unit {external robot} mounts the EUV mask on the

four supporting pillars 114, 115, 116 and 117 {on the mask supporting elements 203).

[0060] At the sccond step the four supporting pillars 114, 115, 116 and 117 move to the muddle

position and then the mask 2 s mounted on the mask holder base 1.

[0061] At the third step the mask aligning spring armo 122 interacts with mask aligning spring 4
and released it and spring 4 presses the mask 2 to the three mask borders 6 proves the mechanical

aligning.

[8862] At the fourth step the four supporting pillars 114, 115, 116 and 117 move to the lower

position and then the mask holder cover 3 is mounted on the mask 2 (see Fig. 13).

1¢
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(0063]

At the fifth step the clectrical conductivity between the mask holder base 1, EUV mask

2 and mask holder cover 3 s checked. After that if necessary that is making clectrical zapping

which aims to provide an clectrical connection between these components.

{0064}

At the final (sixth step the extornal transfer unit (external robot) moves the combination

of mask and mask holder from system 100 to an inspection tool {not shown).

[0065]

It should be noted that the process of the separation of the system the mask holder base

1, EUVY mask 2 and mask holder cover 3 may be performed in reverse order without the fifth step

of testing of the electrical conductivity.

{(066]

Figure 15 illustrates method 300 for coupling a mask to a mask holder that comprises a

mask holder base and a mask holder cover, according to an embodiment of the invention.

{6067}

Method 300 may include:

Positioning mask holder cover supporting clements, that support the mask holder
cover, at a first position and positioning mask supporting clements, that support

the mask holder base, at a fourth position 310,

Receiving the mask through the aperture by the mask supporting clements,
wherein the mask is positioned between the mask holder cover and the mask

holder base 320.

Positioning the mask holder cover supporting clements at a second position and
positioning the mask supporting eloments at a fifth position thercby connecting
the mask and the base while keeping the mask holder cover apart from the mask
and the mask holder. The sccond position is located between the first and third
positions and the fifth position is between the fourth and the sixth positions 330.
Stage 330 may include stage 332 of preventing, by a mask alignment clement
manipulator, 2 mask alignment clement from contacting the mask when the mask

supporting clements arc at the fourth position.

Aligning the mask 340, Stage 340 may include allowing the mask alignment
clement to contact the mask and sensing an orientation of the mask by a mask

orientation sensor.

i1
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e Positioning the mask holder cover supporting clements at a third position,
positioning the mask supporting clements at a sixth position thereby connecting
the mask holder cover, the mask and the mask holder base to cach other 350.

£ Testing conductivity between the mask, the mask holder base and the mask holder
cover 360,

g. Positioning the mask holder cover supporting clements at the first position and

positioning the mask supporting elements at the third position thereby positioning
the mask holder cover, the mask and the mask holder base that are connected cach

other in front of the aperture 370,

{B068] Stage 310 may include moving the mask holder cover supporting clements through

apertures defined in the mask holder base.

{806%] Moethod 300 may include stage 380 of dirccting gas through base apertures formed in
the base. This stage can be executed in parallel to other stages of method 300. The mask holder
basc supporting elements may be arranged to support the mask holder basc above the base and
wherein at least onc base aperture is positioned within an arca that corresponds to a trajectory of

the mask holder on the base.

{0076] In the foregoing specification, the invention has been described with reference fo
specific examples of embodiments of the invention. It will, however, be cvident that various
modifications and changes may be made thercin without departing from the broader spirit and

scope of the invention as sct forth in the appended claims,

{0071] Moreover, the terms “front,” “back,” “top,” “bottom,” “over,” “under” and the like in
the description and in the claims, if any, arc used for descriptive purposes and not necessarily for
describing permanent relative positions. It is understood that the terms so used are
interchangeable under appropriate circumstances such that the embodiments of the invention
described herein are, for exarople, capable of operation in other orientations than those iHustrated

or otherwise described herein.

{6072} Any arrangement of components to achicve the same functionality is cffectively

"associated” such that the desired functionality is achicved. Hence, any two components herein
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- it

combined to achicve a particular functionality can be scen as "associated with" cach other such
that the desired functionality is achieved, irrespective of architectures or intermedial
components. Likewise, any two components so associated can also be viewed as being "operably

connected,” or "operably coupled,” to cach other to achieve the desired functionality.

{0073] Furthermore, those skilled in the art will recognize that boundaries between the above
described operations merely illustrative. The multiple operations may be combined into a single
operation, a single operation may be distributed in additional operations and opcerations may be
executed at least partially overlapping in time. Moreover, alternative embodiments may include
multipic instances of a particular operation, and the order of operations may be altered in various

other embodiments.

{0074] However, other modifications, variations and alternatives are also possible. The
specifications and drawings are, accordingly, to be regarded in an llustrative rather thanin a

reSirictive sense.

{0075} In the claims, any reference signs placed between parenthesces shall not be construed as
limiting the claim. The word ‘comprising’ does not exclude the presence of other clements or
steps then those listed in a claim. Furthermore, the terms “a” or “an,” as used herein, are defined
as onc or more than one. Also, the use of introductory phrascs such as “at lcast onc” and “onc or
more” in the claims should not be construed to imply that the introduction of another claim
clement by the indefinite articles "a" or "an” limits any particular claim contaming such
ntroduced claim clement to joventions containing only one such element, even when the same
claim includes the introductory phrases "one or more” or "at least one” and indefintte articles
such as "a" or "an.” The same holds true for the use of definite articles. Unless stated otherwise,
terms such as “first” and “second” are used to arbitrarily distinguish between the elements such
terms describe. Thus, these terms are not necessarily miended to indicate temporal or other
prioritization of such elements. The mere fact that certain measures are recited in muptaally
different claims does not indicate that a combination of these measures cannot be used to

advaniage.

{8676] While certain features of the invention have been illustrated and described herein, many

modifications, substitutions, changes, and equivalents will now occur to those of ordinary skill in
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the art. It is, therefore, to be understood that the appended claims are intended to cover all such

modifications and changes as fall within the true spirit of the invention.
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WHAT IS CLAIMED §5:

i. A system for coupling a mask to a mask holder that comprises a mask
holder base and a mask holder cover, the system comprising:

a base;

an aperture that is shaped and sized to facilitate a passage of a mask and the mask
holder cover through the aperture;

mask holder cover supporting clements that arc arranged to move between a first
position and a third position while supporting the mask holder cover;

mask supporting clements that are arranged to move between a fourth position
and a sixth position while supporting the mask; and

mask holder basc supporting clements that are arranged to support the mask
holder base without preventing the passage of the mask through the aperture;

wherein when the mask holder cover supporting elements are at the first position
and the mask supporting elements are at the third position the mask holder cover, the mask and
the base are spaced apart from ecach other and the mask holder cover is positioned above the
mask and the mask holder base;

wherein when the mask holder cover supporting elements are at the third position
and the mask supporting elements are at the sixth position the mask holder cover, the mask and

the base are connecied o each other.

2. The system according to claim | wherein when the mask holder cover
supporting clements are at a second position and the mask supporting elements are at a fifth
position the mask and the base are connected to cach other and are spaced apart from the mask
holder cover; wherein the second position is located between the first and third positions and the

fifth position s between the fourth and the sixth positions.

3. The system according to claim § forther comprising a mask alignment
clement maunipulator that 1s arranged to prevent a mask alignment element from contacting the
rnask when the mask supporting elements are at the fourth position and to allow the mask
alignment clement to contact the mask when the mask supporting elements are at the sixth

position.
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4, The system according to claim | further comprising a cover that is
arranged to contact the base and a wall in which the aperture is formed and to define a space in
the mask holder cover supporting clements, the mask supporting clements and the mask holder

basc supporting clements are positioned.

5. The system according to claim § further comprising a fan unit arranged to

direct gas through base apertures formed in the base.

6. The system according to claim 5 wherein the mask holder base supporting
clements are arranged to support the mask holder base above the base and wherein at least one

base aperture is positioned within an area that corresponds to a trajectory of the mask holder on

7. The system according to claim 1 further comprising an electrical tester

arranged to test conductivity between the mask, the mask holder base and the mask holder cover.

8. The system according to claim 1, wherein the mask holder base supporting

clements are stationary,

g, The system according to claim 1 further comprising a mask orientation
SENB01.
18,  The system according to claim 1 wherein the mask holder cover

supporting elements exiend through apertures defined in the mask holder base,

1. A method for coupling a mask to a mask holder that cormprises a mask
holder base and a mask holder cover, the method comprising:

positioning mask holder cover supporting elements, that support the mask holder
cover, at a first position;

positioning mask supporting elements, that support the mask holder base, ata
fourth position;

receiving the mask through the aperture by the mask supporting elements,

wherein the mask is positioned between the mask holder cover and the mask holder base;
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positioning the mask holder cover supporting elements at a third position,
positioning the mask supporting elements at a sixth position thereby connecting the mask holder
cover, the mask and the mask holder base to each other; and

positioning the mask holder cover supporting clements at the first position and
positioning the mask supporting clements at the third position thereby positioning the mask
holder cover, the mask and the mask holder base that are connected cach other in front of the

aperture.

12 The method according to claim 11 wherein the positioning of the mask
holder cover supporting clements comprises moving the mask holder cover supporting clements

through apertures defined in the mask holder base.

i3. The method according to claim 11 further comprising preventing, by a
mask alignment clement manipulator, a mask alignment element from contacting the mask when
the mask supporting clements are at the fourth position and allowing the mask alignment eloment

to contact the mask when the mask supporting clements are at the sixth position.

14, The method according to claim 11 further comprising directing gas

through basc apertures formed in the base.

i5. The method according to claim 14 further wherein the mask holder base
supporting clements are arranged to support the mask holder base above the base and wherein at
icast onc basc aperturc is positioned within an arca that corresponds to a trajectory of the mask

holder on the base.

i6. The method according to claim 11 further comprising testing conductivity

between the mask, the mask holder base and the mask holder cover.

17. The method according to claim 11 further comprising sensing an

origntation of the mask by a mask orientation sensor.

Is. The method according to claim 11 whercin cach one of the positioning is

executed without having a human contact the mask.
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9. The method according to claim 11 further comprising positioning the
mask holder cover supporting clements at a second position and positioning the mask supporting
clements at a fifth position thereby connecting the mask and the base while keeping the mask
holder cover apart from the mask and the mask holder; wherein the second position is focated
between the first and third positions and the fifth position is between the fourth and the sixth

positions,
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