
1 Integrated Mask FIELD OF INVENTION 5 The present
invention relates broadly to an integrated mask
structure for a  substrate, to a method of fabricating
an integrated mask structure for a substrate,  and to
a multi-layered device structure. 10 BACKGROUND
Deposition processes such as chemical vapour
deposition (CVD) and physical  vapour deposition (PVD)
such as thermal evaporation and sputtering are
commonly  used in manufacturing industries for
fabricating devices that require different layers of
materials to be deposited. Typical devices fabricated
using these deposition processes  15 include Organic
Light Emitting Displays (OLEDs). OLEDs are
electroluminescent (EL) devices that emit light
generated by  radiative recombination of injected
electrons and holes within one or more organic EL
layers of the OLEDs. The typical construction of OLED
displays comprises first forming  anode strips on a
substrate and then depositing one or more organic
layers on top of  20 the anode strips. The cathode
strips are then formed on top of the organic layers.
The anode strips are typically formed by using
conventional photolithography  and wet etching
processes. The organic layers are then deposited on
top of the anode  strips. However, the cathode strips
cannot be patterned using the same methods for the
anode strips due to the fact that the developer and
etching solutions, used for patterning 25 the anode
strips, would cause damage to the underlying organic
compounds if used for  patterning the cathode strips.
To avoid the damage to the organic compounds, instead
of "external" masks,  integrated masks may be utilised
during fabrication of an OLED. The integrated mask
typically allows the organic and electrode layers to
be automatically patterned. 30 A simple implementation
of an integrated mask utilises a series of parallel
walls  formed by photolithography prior to deposition
of an organic EL layer such that 2 photolithographic
patterning or wet chemistry steps are not required
after the organic EL  



layer has been deposited. To achieve a deposition
pattern of cathode strips, the  deposition surface is
positioned such that each of the parallel walls is
disposed between  the source of metal to be deposited.
Therefore, in such an orientation, metal deposition 5
occurs only on one side of each wall, whereas on the
other side of each wall no  deposition occurs due to a
shadowing effect. One limitation of this technique is
that the  technique typically requires an extreme,
off-axis deposition angle. Off-axis deposition is
defined as deposition of a material from an angle not
perpendicular to the substrate.  Thus, this technique
is not viable for mass production where moving
conveyor belts or  10 rotators are frequently used.
One variation of the simple implementation of
integrated masks using parallel  walls, a typical
design of an integrated mask 100 utilising a series of
pillars, for example  102, with retrograde profiles is
illustrated in FIG. 1. The pillar 102 serves as a
separator  for automatic patterning of cathode layers,
106 and 108. The insulating base layer 110 is 15
required to prevent shorting between the cathode
layers, 106 and 108, and anode layer  112 in regions
where the organic layers, for example 104, are
typically absent (or thin)  as a consequence of
unavoidable shadowing by the pillar 102 during
deposition of the  organic layers, for example 104.
The retrograde angle of the pillar 102 must typically
ensure that the material of  20 cathode layers, 106
and 108, does not coat the sides 114 of the pillar 102
forming a layer 115 sufficiently thick and continuous
to electrically connect across the pillar 102,  which
would short adjacent rows of fabricated strips of
cathode layers, 106 and 108.  The required profile of
the pillar 102 is typically dependent on the relative
orientation  of the cathode deposition source to the
substrate 116. Therefore, although the 25 retrograde
pillar 102 may not require off-axis deposition as
mentioned in the previous  technique, the pillar 102
is still dependent on the deposition angle of the
source since  there are still instances where the
deposition angle may cause shorts of adjacent strips
of cathode layers, 106 and 108. In addition, if the
deposition process produces excess  scattering and is
thus insufficiently unidirectional, the residual
layers 115 on the sides 30 114 of the pillar 102 may
become continuous and be electrically connected across
the integrated mask 100 via top layer 118. Therefore,
an electrical short may occur  



between cathode layers, 106 and 108, due to deposition
processes that are not  sufficiently unidirectional.
To avoid shorting problems with typical integrated
masks,  materials and deposition processes are
typically limited to those producing relatively 3
smaller scattering effects. For example, indium tin
oxide (ITO) patterning in top-emitting  OLEDs is
typically hardly performed with such integrated masks
as CVD or sputtering is  required. 5 SUMMARY In
accordance with a first aspect of the present
invention there is provided an  integrated mask
structure for a substrate, the structure comprising a
pillar structure  formed on the substrate, and at
least one gap structure extending along the pillar 10
structure, wherein a portion of a wall surface of each
gap structure is not in a line of  sight from outside
of the gap structure, said portion of the wall surface
extending  along the pillar structure. The pillar
structure may comprise one or more pillar elements
formed on the  15 substrate, each pillar element
having at least one retrograde side surface extending
along the first direction; one or more barrier
elements formed on the substrate, each  barrier
element being adjacent one of the retrograde side
surfaces of one pillar  element, wherein the gap
structure is defined between the barrier elements and
the  respective adjacent retrograde side surfaces. 20
The gap structure may extends between the barrier
elements and the respective  adjacent retrograde side
surfaces to a surface portion of the substrate. The
barrier elements may have a cross-sectional shape of
one of a group consisting  25 of a semi-circle, a
partial ellipse, and a rectangle. The retrograde
surfaces may have respective cross-sectional shapes of
one of a  group consisting of an inverted semi-circle,
an inverted partial ellipse, and an  inverted
rectangle. 30 The pillar structure may extend on the
substrate in a direction perpendicular to one  



or more contact stripes to be formed on the substrate.
A width of the gap structure may be in a range from
about 1 to 8m. The width of the  35 gap structure may
be in a range from about 2 to 5m. 4 In accordance with
a second aspect of the present invention there is
provided a  method of fabricating an integrated mask
structure for a substrate, the method  comprising
forming a pillar structure on the substrate, and
forming at least one gap 5 structure extending along
the pillar structure, wherein a portion of a wall
surface of  each gap structure is not in a line of
sight from outside of the gap structure, said  portion
of the wall surface extending along the pillar
structure. The method may comprise forming one or more
pillar elements of the pillar  10 structure on the
substrate, each pillar member having at least one
retrograde side surface; forming one or more barrier
elements of the pillar structure on the  substrate,
each barrier element being adjacent one of the
retrograde side surfaces  of one pillar element, such
that the gap structure is defined between the barrier
elements and the respective adjacent retrograde side
surfaces. 15 The gap structure may extend between the
barrier elements and the respective  adjacent
retrograde side surfaces to a surface portion of the
substrate. The barrier elements may have a
cross-sectional shape of one of a group consisting  20
of a semi-circle, a partial ellipse, and a rectangle.
The retrograde surfaces may have a cross-sectional
shape of one of a group  consisting of an inverted
semi-circle, an inverted partial ellipse, and an
inverted  rectangle. 25 The pillar structure may
extend on the substrate in a direction perpendicular
to one  or more contact stripes to be formed on the
substrate. A width of the gap structure may be in a
range from about 1 to 8m. The width of the  30 gap
structure may be in a range from about 2 to 5m. The
pillar structures may bere formed utilising
photolithography techniques. 



The pillar structures may be formed utilising wet
etching and lift-off techniques. 35 5 In accordance
with a third aspect of the present invention there is
provided a multi- layered device structure comprising
an integrated mask as defined in the first  aspect. 5
The device may comprise one or more of a group
consisting of an electronic, a  mechanical, and an
electro-mechanical device. The device may comprise one
or more of a group consisting of a flat panel display,
a  photo-detector array of photodiodes, and a micro
electro-mechanical system (MEMS)  10 device. BRIEF
DESCRIPTION OF THE DRAWINGS 15 Embodiments of the
invention will be better understood and readily
apparent to one of ordinary skill in the art from the
following written description,  by way of example
only, and in conjunction with the drawings, in which:
FIG. 1 is a schematic cross-sectional view of a
section of a typical  20 integrated mask. FIG. 2 is a
schematic cross-sectional view of a section of an
integrated  mask in accordance with an example
embodiment. 25 FIGs. 3(a) to (d) are schematic
cross-sectional drawings illustrating a  fabrication
process for an integrated mask in accordance with an
example  embodiment. FIGs. 4(a) to (e) are schematic
cross-sectional drawings illustrating a  30
fabrication process for an integrated mask in
accordance with an example  embodiment. FIG. 5 is a
schematic perspective view of a section of an
integrated mask  in accordance with an example
embodiment. 35 6 FIG. 6 is a schematic cross-sectional
view of a section of an integrated  



mask utilised in a fabrication process in accordance
with an example  embodiment. 5 DETAILED DESCRIPTION In
an example embodiment, with reference to FIG. 2, an
integrated mask 200  comprising a pillar 202, and
barrier elements in the form of humps 204a, b disposed
next  to the pillar 202, are provided. The pillar 202
and humps 204a, b define respective gap  channels
206a, b. The integrated mask 200 comprises a plurality
of similar structures 10 repeated in parallel and
disposed perpendicular to bottom electrodes, for
example 210.  The pillar 202 and humps 204a, b are in
the form of strips which may stretch along the  length
of the area to be deposited in an example embodiment.
In the example embodiment, the gap channels 206a, b
formed between the pillar  202 and the humps 204a, b
provide "dead comers" 207a, b that effectively
separate top 15 electrodes deposited over the pillar
202 into strips so as to avoid electrical shorting. In
other words, the "dead comers" 207a, b are not in a
line of sight from outside of the gap  channels 206a,
b. Thus, no deposition takes place in at least the
"dead comers" 207a, b  in the example embodiment.
Additionally, the humps 204a, b have a function of
preventing electrical shorting  20 between the bottom
electrode 210 and the top electrodes (not shown). This
is because uneven deposition of an insulating layer
(not shown) deposited prior to the  deposition of the
top electrode over the pillar 202 may occur under the
overhangs  208a, b, which would provide insufficient
insulation between the top electrode and  the bottom
electrode. In the example embodiment, the humps 204a,
b partially 25 extend beyond a vertical line from the
corners of the over hangs 208a, b, as  indicated as
hump portions 226a, b. In the following, one
fabrication process for fabricating an integrated mask
in  accordance with the example embodiment is
described with reference to FIG. 3(a)  to (d). 30 With
reference to FIG. 3(a), a commercially available
positive photoresist  AZ4620, is spin coated onto
electrode layer 303 on a glass substrate 302 at about
1400  revolutions per minute (rpm) for about 20
seconds. The photoresist layer is baked at about 



7 100 C for about 5 minutes, and exposed to
ultra-violet radiation from a high pressure  mercury
lamp operated at a power of about 12.5 mW/cm2 for
about 40 seconds through a  photo-mask (not shown)
such that only the portions of photoresist that are to
be  removed after developing are exposed. The
photoresist is then developed in a 5 commercially
available developer AZ400K to obtain structures, for
example 304, for  fabricating humps. After blow drying
with nitrogen gas, the substrate 302 with fabricated
humps, for  example 304, is post-baked at about 120 C
for at least 5 minutes for further  strengthening. In
the example embodiment, the substrate 302 is then
coated with a 10 negative dry film photoresist 308 by
a hot lamination process with a lamination machine  at
a temperature of about 110 C and a speed of about 20
mm/s, as illustrated in FIG.  3(b). In the example
embodiment, each hump, for example 304, has a
semi-circle  profile with a base width of about 20 gm.
The semi-circle profile is believed to be the  result
of the post-baking and/or hot laminating steps. The
dry film photoresist 308 is 15 about 25 tun thick and
commercially available. The laminated dry film
photoresist 308  is exposed to ultra-violet radiation
from a high pressure mercury lamp operated at a  power
of about 12.5 mWlcm2 for at least 10 seconds through a
photo-mask such that  only the portions, for example
316, of photoresist 308 that are to remain after
developing  are exposed, as shown in FIG. 3(c). 20 The
exposed photoresist 308 is then developed in an
aqueous solution containing  about 1 to 2% sodium
carbonate at room temperature to form pillars
structures 312.  During the developing step, the size
of the humps e.g. 304 reduced, thereby "opening"  a
gap channel e.g. 320 between the pillars e.g. 316 and
the humps e.g. 306, as 25 illustrated in FIG. 3(d).
This may be caused by an inter diffusion between the
positive  photoresist material of the humps, e.g. 304,
and the negative photoresist layer 308  (compare FIG.
3(b)). As a result, during the developing in the
aqueous solution at room  temperature to form the
pillars structures 312, an outer inter diffusion layer
of the humps  e.g. 304, is removed to create the gap
channels, e.g. 320. The size of the interdiffusion 



30 region and the resulting gap structure can be
varied depending on the fabrication  conditions. After
being rinsed and dried, the substrate 302 with
dry-film pillars, for  example 316, is flood-exposed
under the same conditions as the previous exposure for
about 60 seconds for further strengthening. The
substrate 302 with the resultant. 8 integrated mask or
pillar structures 312 is baked in a hot oven for
further drying and  subsequent use for fabricating an
OLED display panel in the example embodiment. In the
following, a second fabrication process for
fabricating an integrated  mask in accordance with the
example embodiment is described with reference to  5
FIG. 4(a) to (e). A negative dry film photoresist is
laminated on to a substrate 400 using a  lamination
machine at a temperature of about 110 C and a speed of
about 20 mm/s. In  the example embodiment, the dry
film is about 10 }pm thick and commercially available.
The laminated dry film is exposed to ultra-violet
radiation from a high pressure mercury 10 lamp
operated at a power of about 12.5 mWlcm2, for at least
20 seconds through a  photo-mask. Only the portions of
photoresist that are to remain after developing to
obtain  structures are exposed. A plurality of fine
strips of humps, for example 402, are formed  on an
electrode layer 404 on the substrate 400 after
developing the exposed dry film in  an aqueous
solution containing about 1 to 2% sodium carbonate at
room temperature, as 15 shown in FIG. 4(a). The humps,
for example 402, are about 10 pm high and about 20 pm
wide in rectangular profile, in the example
embodiment. A commercially available positive
photoresist 406, AZ2100-45, is spin coated on  to the
substrate 400 with the pre-formed humps, for example
402, at about 1400 rpm  for about 45 seconds as shown
in FIG. 4(b). The substrate 400 with the positive 20
photoresist 406 layer is baked at about 105 C for
about 2.5 minutes and then  exposed to ultra-violet
radiation from a high pressure mercury lamp operated
at a  power of about 12.5 mWlcm2 for about 8 seconds
through a photo-mask, such that only  the portions of
photoresist, for example 608, that are to be removed
after developing are  exposed. The positive
photoresist 406 is then developed in a commercially
available 25 developer, AZ732C. The humps, for example
402, are thus completely covered by the  



remaining positive photoresist layer 410 of about 3 to
4 pm, as shown in FIG 4(c). The  substrate 400 is post
baked at about 110 C for at least 2.5 minutes for
further  strengthening. In the example embodiment, the
substrate 400 is then coated with another  30 negative
dry film 412 photoresist by a lamination machine at a
temperature of about 110 C and a speed of about 20
mm/s, as shown in FIG. 4(d). In the example
embodiment,  the dry film 412 is about 25 m thick and
commercially available. The laminated dry film 9 412
is then exposed to ultra-violet radiation from a high
pressure mercury lamp operated  at a power of about
12.5 mW/cm2 for about 10 seconds through a photo-mask
(not  shown). Only the portions, for example 414, of
the dry film 412 photoresist that are to  remain after
developing are exposed, as shown in FIG. 4(d). The
exposed dry film 412 is 5 developed in an aqueous
solution containing about 1 to 2% sodium carbonate at
room  temperature to form pillars, for example 416, as
shown in FIG. 4(e). In the example  embodiment, the
positive photoresist layer 410 is also removed by the
developing  process, and gap channels, for example
418, are formed, as shown in FIG. 4(e). After  being
rinsed and dried, the substrate 400 is flood-exposed
under similar conditions for 10 about 60 seconds for
further strengthening and is baked in a hot oven for
further drying. In this example embodiment, both the
pillars, e.g. 416, and humps e.g. 418,  can be made
from the same negative (or positive) photoresist
material. It will further  be appreciated by a person
skilled in the art that in different fabrication
processes in  different embodiments of the present
invention, other materials than photoresist 15
materials may be used for the fabrication of the
humps, pillars, or both. For  example, ceramic
materials may be used, and in such embodiments for
example  wet etching and lift-off techniques may be
utilised to create the desired shapes of  the ceramic
material pillars, humps, or both. Returning now to
FIG. 2, in the example embodiment, the base widths of
20 humps, 204a, b are each less than one-half of the
width at the top of pillar 202. A wider base for each
of the humps 204a, b increases the depth of overhangs
208a, b, and this  may result in weaker support for
the overhangs 208a, b. A narrower base for each of the



humps 204a, b may influence the functionality of the
mask 200. To balance the  functionalities of the humps
204a, b, the ratio of the base width of hump portions
226a, b  25 to hump portions 222a, b is about 1:4 to
1:2 in the example embodiment. In the example
embodiment, the width at the top of pillar 202 may
vary according  to the resolution requirements of the
display panel to be fabricated. The height of pillar
202 depends on the material and the fabricating
process. In the example embodiment,  the height of
pillar 202 is less than the width at the top of pillar
202. The width at the 30 base of pillar 202, and the
width at the top of pillar 202, are both larger than
the height  of pillar 202. In the example embodiment,
the thickness of the overhangs 208a, b is  determined
by the height of pillar 202, the height of humps 204a,
b and the width of gap  channels 206a, b.. The
thickness of the overhangs 208a, b is more than 1 .tm
in the 10 example embodiment. The width of the gap
channels 206a, b is determined by the  selection of
materials and processing routes used for fabricating
the pillar 202 and  humps 204a, b. The width of the
gap channels 206a, b can be about 1 to 8 .im and is
about 2 to 5 m in the example embodiment. 5 As
previously described, the gap channels, 206a, b each
include what is termed  herein as "dead comers" 207a,
b at locations near to the bottom electrode 210 and
substrate 213. These "dead comers" 207a, b are free of
deposit materials during  subsequent (e.g. vapor)
deposition and ensure that adjacent top electrode
strips (not  shown) are not electrically connected,
i.e. shortened. In the example embodiments, the 10
humps 204a, b can be of any geometry in profile, such
as semi-circle, partial ellipse or  rectangle, as long
as "dead comers" 207a, b are formed in the gap
channels 206a, b to  prevent shortening after
subsequent vapour deposition of the top electrode
strips (not  shown). The pillars and humps may be part
of one integral pillar structure. In such  15
embodiments, gap channels (compare 206a, b) between
hump portions (compare 204a, b) and pillar portions
(compare 202) of an integral pillar structure may not
extend all the  way to the underlying layer (compare
210). FIG. 5 shows a schematic diagram of an
integrated mask 500 fabricated for a  



passive-matrix OLED device in the example embodiment.
In the example embodiment, 20 the integrated mask 500
is fabricated such that the subsequent deposition of
organic EL  layers and metallic top electrode layer
are automatically patterned. A plurality of mask
strips, for example 502, are formed over bottom
electrodes, for example 504, and  substrate 506 with
respect to the bottom electrodes, for example 504,
such that an  orthogonal spatial relationship is
formed. In the example embodiment, the pixel or 25
light-emitting areas are defined by the intersection
between patterned bottom  electrodes, for example 504,
and top electrode strips (not shown). These pixel
areas are  defined by a span 508. As described
previously, each mask strip, for example 502,
comprises of a pillar strip 510 with a retrograde
profile and two humps, for example  512, defining two
gap channels, for example 514. 30 With reference to
FIG. 6, a process of fabricating an OLED device 500
incorporating an integrated mask 602 is described. 11
With reference to FIG. 6, in the example embodiment,
bottom electrode 604 is  deposited and patterned on a
substrate 606 using conventional photolithography and
chemical etching processes. In the example embodiment,
an integrated mask 602  comprising pillars, for
example 608, and humps, for example 610 and 612, is to
be 5 fabricated over the bottom electrode 604 and the
substrate 606. In the example  embodiment, for the
fabrication of the integrated mask 602, humps, for
example 610 and  612, are fabricated over the bottom
electrode 604 and the substrate 606. Pillars, for
example 608, are fabricated in between every other two
humps, for example 610 and  612, such that gap
channels, for example 614, are formed between humps,
for example  10 610 and 612, and sidewalls of the
pillars, for example 608. In the example embodiment,
upon fabrication of the integrated mask 602, one  or
more organic EL layers 616 are deposited onto the
substrate 606 with the bottom  electrode 604 and the
integrated mask 602. The organic EL layers 616 are
electrically  connected to the bottom electrode 604.
After deposition of the organic EL layers 616, a 15
plurality of top electrodes 618 are deposited over
organic EL layers 616 with the  integrated mask 602 in
place. The top electrodes 618 are electrically
connected to the  



organic EL layers 616. In the example embodiment,
device 600 emits light when a  current is passed
between the bottom electrode 604 and the top
electrodes 618, through  organic EL layers 616. 20 In
the example embodiment, it is noted that the bottom
electrode 604 and  substrate 606 may comprise
conventional materials having conventional dimensions.
The  substrate 606 can be transparent in the case of
bottom- and double-side- emitting  devices, such as a
glass plate, quartz plate or a plastic plate, and
non-transparent in  the case of top-emitting devices
such as Si wafer. The bottom electrode 604 can be a 25
transparent conductor in the case of bottom-,
double-side- as well as top-emitting devices,  such as
conducting polymers and ITO, and non-transparent in
the case of top-emitting  devices, such as metals. In
the example embodiment, insulating humps, for example
610, are fabricated using conventional techniques,
such as photolithography, vapour  deposition,
wet-coating and combinations of such techniques.
Humps, for example 610, 30 may be made of any suitable
non-electrically conducting material, such as
photoresists,  polyimides, oxides and nitrides. In the
example embodiment, organic EL layers 616 may include
any  conventional OLED organic materials. Organic EL
layers 616 may comprise of a single 12 I layer or may
comprise multiple layers of conventional OLED
structures, such as a single  or double
heterostructure, or may comprise one or more layers
containing a mixture of  OLED organic materials. In
the example embodiment, top electrodes 618 may
comprise a  sputter-deposited electrode material such
as ITO, Magnesium: Silver (Mg:Ag) and 5 Aluminium
(Al). These materials may allow fabrication of thin
top electrodes 618 that are  transparent, such that
light emitted from organic EL layers 616 may pass
though top  electrodes 618 to a viewer, in which case
device 600 would be a top-emitting OLED  device. In
the example embodiment and with reference to FIG. 6,
the OLED device  fabricated is intended for use as a
regular bottom-emitting OILED display, such that light
is 10 emitted though bottom electrode 604 and
substrate 606. The fabrication process may  similarly
be used for fabricating a top-emitting OLED display,
such that light is emitted  



through top electrodes 618. The integrated mask 602
fabricated in the example embodiment is more suitable
to be adopted for mass production than typical masks
as the integrated mask 602 is less  15 dependent on
the deposition angle of the electrode metal source.
Thus, the integrated mask 602 in the example
embodiment can enable the use  of processes that are
not typically applicable for top electrode deposition,
such as  chemical vapour deposition (CVD), high
pressure chemical vapour deposition (HPCVD)  and
sputtering with off-axis deposition. Having less
dependence on the deposition angle 20 means that mass
production of OLED devices utilising the integrated
mask 602 in the  example embodiment may be relatively
easier to achieve than with current typical
techniques. It will be appreciated by a person skilled
in the art that numerous variations  25 and/or
modifications may be made to the present invention as
shown in the specific embodiments without departing
from the spirit or scope of the invention as broadly
described. The present embodiments are, therefore, to
be considered in all respects  to be illustrative and
not restrictive. For example, it is understood that
the integrated mask according to example  30
embodiments may be used to fabricate larger arrays of
organic devices than those specifically described. A
multi-color display may be fabricated by depositing
various  down-conversion layers known to the art, or
using different organic materials in different
devices. For example, a multi-color array may also be
fabricated by a number of other 13 methods and
utilising an integrated mask according to an example
embodiment, such as  using an array of white-emitting
OLEDs in combination with color filters or a
distributed  Bragg reflector. Furthermore, the
materials for fabricating the humps and pillars in the
integrated mask may be organic, inorganic as well as a
hybrid of both. Furthermore, the 5 coating processes
used for fabrication of the humps and pillars in the
integrated mask in  example embodiments may include
wet-coating, vapour deposition as well as a
combination of both. In addition, the present
invention is not limited to OLED  applications and may
be similarly applied to a wide variety of electronic,
mechanical,  



or electro-mechanical devices including flat panel
displays, photo-detectors arrays of  10 photodiodes,
and micro electro mechanical system (MEMS) devices. 14
CLAIMS 1. An integrated mask structure for a
substrate, the structure comprising:  a pillar
structure formed on the substrate, and 5 at least one
gap structure extending along the pillar structure,
wherein a  portion of a wall surface of each gap
structure is not in a line of sight from outside of
the gap structure, said portion of the wall surface
extending along the pillar  structure. 10 2. The mask
structure as claimed in claim 1, wherein the pillar
structure  comprises: one or more pillar elements
formed on the substrate, each pillar element  having
at least one retrograde side surface extending along
the first direction; one or more barrier elements
formed on the substrate, each barrier element  15
being adjacent one of the retrograde side surfaces of
one pillar element, wherein the gap structure is
defined between the barrier elements and the
respective adjacent retrograde side surfaces. 3. The
mask structure as claimed in claim 2, wherein the gap
structure extends  20 between the barrier elements and
the respective adjacent retrograde side surfaces  to a
surface portion of the substrate. 4. The mask
structure as claimed in claims 2 or 3, wherein the
barrier elements  have a cross-sectional shape of one
of a group consisting of a semi-circle, a partial  25
ellipse, and a rectangle. 5. The mask structure as
claimed in any one of claims 2 to 4, wherein the
retrograde surfaces have respective cross-sectional
shapes of one of a group  consisting of an inverted
semi-circle, an inverted partial ellipse, and an
inverted  30 rectangle. 6. The mask structure as
claimed in any one of claims 1 to 5, wherein the
pillar  structure extends on the substrate in a
direction perpendicular to one or more  



contact stripes to be formed on the substrate. 35 15
7. The mask structure as claimed in any one of claims
1 to 6, wherein a width  of the gap structure is in a
range from about 1 to 8m. 8. The mask structure as
claimed in claim 7, wherein the width of the gap  5
structure is in a range from about 2 to 5m. 9. A
method of fabricating an integrated mask structure for
a substrate, the  method comprising: forming a pillar
structure on the substrate, and 10 forming at least
one gap structure extending along the pillar
structure,  wherein a portion of a wall surface of
each gap structure is not in a line of sight from
outside of the gap structure, said portion of the wall
surface extending along the  pillar structure. 15 10.
The method as claimed in claim 9, comprising: forming
one or more pillar elements of the pillar structure on
the substrate,  each pillar member having at least one
retrograde side surface; forming one or more barrier
elements of the pillar structure on the substrate,
each barrier element being adjacent one of the
retrograde side surfaces of one pillar  20 element,
such that the gap structure is defined between the
barrier elements and the  respective adjacent
retrograde side surfaces. 11. The method as claimed in
claim 10, wherein the gap structure extends  between
the barrier elements and the respective adjacent
retrograde side surfaces  25 to a surface portion of
the substrate. 12. The method as claimed in claims 10
or 11, wherein the barrier elements  have a
cross-sectional shape of one of a group consisting of
a semi-circle, a partial  ellipse, and a rectangle. 30
13. The method as claimed in any one of claims 10 to
12, wherein the retrograde  surfaces have a
cross-sectional shape of one of a group consisting of
an inverted  



semi-circle, an inverted partial ellipse, and an
inverted rectangle. 16 14. The method as claimed in
any one of claims 9 to 13, wherein the pillar
structure extends on the substrate in a direction
perpendicular to one or more  contact stripes to be
formed on the substrate. 5 15. The method as claimed
in any one of claims 9 to 14, wherein a width of the
gap structure is in a range from about 1 to 8m. 16.
The method as claimed in claim 15, wherein the width
of the gap structure is  in a range from about 2 to
5m. 10 17. The method as claimed in any one of claims
9 to 16, wherein the pillar  structures are formed
utilising photolithography techniques. 18. The method
as claimed in any one of claims 9 to 16, wherein the
pillar  15 structures are formed utilising wet etching
and lift-off techniques. 19. A multi-layered device
structure comprising an integrated mask as claimed in
any one of claims 1 to 8. 20 20. The device as claimed
in claim 19, wherein the device comprises one or  more
of a group consisting of an electronic, a mechanical,
and an electro-mechanical  device. 21. The device as
claimed in claim 20, wherein the device comprises one
or  25 more of a group consisting of a flat panel
display, a photo-detector array of  photodiodes, and a
micro electro-mechanical system (MEMS) device. 


