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DISTRIBUTION OF GAS OVER A SEMICONDUCTOR WAFER IN BATCH

PROCESSING
BACKGROUND
Technical Field
{0001} This disclosure generally relates to wafer manufacturing, such as wafer

manufacturing involving thin film deposition.

Background Art

{68021 Semiconductor manufacturing, like many types of manufacturing, strives to
produce more products faster and at higher quality. Over the years, semiconductor
manufacturing has become highly automated and is performed in a series of
photolithographic and chemical processing steps. These steps can generally be
categorized as wafer processing, die preparation, integrated circuit (IC) packaging and IC
testing. Of particular relevance is the step of chemical vapor deposition (CVD) or atomic
layer deposition (ALD), which is part of wafer processing.

{6063 CVD and ALD are often used to create a thin film on a semiconductor wafer. A
gas precursor, often two gas precursors, are released above the substrate surface of the
wafer to decompose and/or react on the surface. A growth film can be created by
repeatedly exposing the surface to the volatile precursors. With ALD, a purge gas is
usually injected between applications of reactant to force the reactive precursor (and/or
any byproducts) out of the reaction chamber to ensure nothing unexpected remains in the
chamber prior to the next reaction.

{8004} Wafers may be processed one at a time or in a batch process. The term single
wafer processing generally means that only one wafer at a time is processed at a given
step; the term does not typically mean that only one wafer is being manufactured at a
time. In contrast, batch processing can be beneficial when one is looking to produce a
large number of identical wafers, perhaps for a computer chip to be sold to the general
public, such as for a graphics card or a central processing unit. However, batch
processing may impose additional constraints, such as the need for parallel machinery to
process all of the wafers during a given step.

[0005] Wafer manufacturing is concerned with producing results that are uniform and

repeatable. This is particularly true for batch manufacturing, because higher volumes are
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being manufactured and a lack of uniformity may lead to a reduced yield, lowered
specifications (to allow for higher variability in manufacturing), and difficulty in ramping
up production. Because annual sales of semiconductor chips have risen to  $200-300
billion per year and continue to grow, even small improvements to manufacturing

uniformity can be quite valuable.

[0006] Therefore, a need exists for improved processing of wafers.
SUMMARY
[0007] Systems, apparatuses and method embodiments for batch processing of

semiconductor wafers are described herein.

[0008] In an embodiment, an apparatus comprises a vertical arrangement of wafers
configured for batch processing. The wafers include at least a first wafer and a second
wafer. An injection module is configured to direct gas parallel to a plane of the first
wafer. The injection module has an opening configured such that the gas projected from
the opening is dispersed substantially evenly proximate to an edge of the first wafer.

[0009] In an embodiment, a method comprises configuring a vertical arrangement of
wafers for batch processing. The wafers include at least a first wafer and a second wafer.
Gas is projected from an injection module, parallel to a plane of the first wafer, such that
the gas disperses substantially evenly proximate to an edge of the first wafer.

[0010] Further features and advantages, as well as the structure and operation of various
embodiments, are described in detail below with reference to the accompanying
drawings. It is noted that the disclosure is not limited to the specific embodiments
described herein. Additional embodiments will be apparent to persons skilled in the

relevant art based on the teachings contained herein.

BRIEF DESCRIPTION OF THE DRAWINGS/FIGURES

{B05 1] The features and advantages of embodiments of the present invention will become
more apparent from the detailed description set forth below when taken in conjunction
with the drawings. In the drawings, like reference numbers generally indicate identical,
functionally similar, and/or structurally similar elements. The drawing in which an
element first appears is indicated by the leftmost digit(s) in the corresponding reference

number.



WO 2014/078508 PCT/US2013/070057

3

[0012] FIG. 1 is a perspective view of an apparatus for batch wafer manufacturing,
according to an embodiment.

[0013] FIG. 2 illustrates an issue with a semiconductor manufacturing apparatus after one
injection.

[0014] FIG. 3 depicts a timing diagram for injecting gases for batch wafer
manufacturing.

[0015] FIG. 4 illustrates an issue with a semiconductor manufacturing apparatus after six
injections.

[0016] FIG. 5A is a top view of an apparatus for batch wafer manufacturing with a single

angled injector, according to an embodiment.

[0017] FIG. 5B is a perspective view of the apparatus of FIG. 5A.

[0018] FIG. 6A is an apparatus for batch wafer manufacturing with multiple injectors,
according to an embodiment.

[0019] FIG. 6B is a perspective view of the apparatus of FIG. 6A.

[0020] FIG. 7A is a top view of an apparatus for batch wafer manufacturing with various
injector opening shapes, according to an embodiment.

[0021] FIG. 7B is a perspective view of the apparatus of FIG. 7A.

[0022] FIG. 8A is a top view of a cutaway pipe with an injector opening that has a
tapered angle, according to an embodiment.

[0023] FIG. 8B is a top view of an apparatus similar to FIG. 8A, but with an injector
opening that has a rounded edge, according to an embodiment.

[0024] FIG. 8C is a top view of an apparatus similar to FIG. 8B, but with an injector
opening that has a different rounded edge, according to an embodiment.

[0025] FIG. 9A is a top view of an apparatus for batch wafer manufacturing with a
rectification wing, according to an embodiment.

[0026] FIG. 9B is a perspective view of the apparatus of FIG. 9A.

[0027] FIG. 9C is a perspective view of an apparatus similar to FIG. 9B, but with two
rectification wings per wafer, according to an embodiment.

[0028] FIG. 10A is a top view of an apparatus for batch wafer manufacturing with a
nozzle, according to an embodiment.

[0029] FIG. 10B is a perspective view of the apparatus of FIG. 10A.

[0030] FIG. 11A is a top view of an apparatus for batch wafer manufacturing with
multiple pipes and injectors, according to an embodiment.

[0031} FIG. 11B is a perspective view of the apparatus of FIG. 11A.
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[0032] FIG. 12 is a flowchart of a method for batch wafer manufacturing, according to an
embodiment.
DETAILED DESCRIPTION
[0033] One difference between batch processing and single wafer processing is how gas

is deposited onto the wafer. In single wafer processing, where one wafer at a time is
processed, it may be convenient and effective to inject gas from above the wafer, directed
at the center of the wafer, such that the gas disperses as it falls to cover the wafer.
However, this is not possible in batch processing, where the wafers are generally in a
vertical stack (one way to arrange wafers vertically is to load the wafers into a cassette,
also known as a boat. The wafer boat may then be moved around a clean room to allow
for processing of the wafers). This vertical arrangement means that the gas injectors
must be located outside the stack of wafers, i.e., outside of the boat.

[0034] Accordingly, in batch processing, gas is injected from outside the circumference
of the wafer boat. However, when doing so, it is unlikely that the gas will evenly and
completely cover the wafers. One approach to solve this problem is to spin the wafers
during the gas injecting, such that the gas is distributed around the wafer. By rotating the
wafers six times, for example, six injections of gas can deposited onto the wafers. Purge
gases may be injected in the same manner as reaction gases.

{66351 FIG. 1 depicts a batch processing apparatus 100 for silicon wafers 102. Each
wafer 102, which may also be known as a slice or substrate, is often made from silicon
crystal. Other wafers 102 may be made from other semiconductor materials, such as
gallium arsenide, and combinations such as silicon on insulator. Wafers 102 may be used
for purposes other than integrated circuits, such as creating diamonds through chemical
vapor deposition. Wafers 102 may be 25.4 millimeters (1 inch) - 300 millimeters in
diameter, with 450 mm diameter wafers in early testing. The invention is not limited to
the above examples.

[0036] Apparatus 100 includes a pipe 104 that runs vertically alongside the stack of
wafers 102. The pipe 104 has a series of injectors 106. The injectors 106 are formed as
holes, or openings, in the pipe 104. The pipe 104, or tube, may be formed of quartz
(primarily because quartz is impervious to the reaction gases, but also for its strength).

The injectors 106 may also be formed of or from quartz.
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[0037] Gas 108 may flow through pipe 104 and injectors 106 to exit over the wafers 102.
Gas injectors 106 may inject the gas 108 parallel to a horizontal plane 110 of the wafers
102 (such horizontal plane 110 being parallel to the surfaces of wafers 102) such that the
gas 108 falls down onto the wafers 102. Some of the gas 108 may continue across the
wafers 102 and down to an exhaust 112.

[0038] In the embodiment of FIG. 1, an injector module 114A includes the injector
106A. An injector module 114 establishes the path that the gas 108 takes from the pipe
104 to the wafer 102. In the example of FIG. 1, each injector module 114 comprises only
injector 106. A more detailed discussion of injector modules 114 can be found in the
description of the embodiment of FIG. 9A, wherein the injector module 114 includes
more than just injector 106.

[0039] In a first embodiment shown in FIG. 2, the gas injector 106A disperses gas 108A
towards the center 202A of the wafer 102A. The gas 108A is dispersed with an angle of
approximately 40° relative to the plane 110 of wafer 102A. As depicted, the gas 108A is
most concentrated near the injector 106A and dilutes (or disperses) as the gas 108A
crosses the wafer 102A.

[0040] FIG. 3 depicts a timing diagram 302 for injecting gases 108 where batch
processing apparatus 100 is an atomic layer deposition apparatus. Vertical dashed lines
separate each cycle, labeled 1%, 2™ and 3™. As discussed below, FIG. 4 shows the gas
distribution over wafer 102A after six cycles. FIG. 3 depicts that the 1% cycle is divided
into four parts, where reaction gas A is released into the chamber, followed by purge gas,
then gas B, and so forth. As depicted, the process repeats each cycle.

[0041] Atomic layer deposition (ALD) is a process to deposit conformal thin films onto a
surface, such as a wafer 162. ALD deposits films by repeatedly exposing a growth
surface to precursors. Because ALD deposits a set amount of material for each reaction,
ALD is self-limiting. ALD is similar to chemical vapor deposition, except that ALD
exposes the surface to precursors one at a time, i.e., it breaks a reaction in half. Keeping
precursors separate allows for a thinner film to be deposited. ALD separates the
precursors by using a purge gas in between the precursors. ALD is sometimes known as
“molecular layering.”

[0042] FIG. 4 depicts a second embodiment for dispersing gas 108 to wafers 102. In
FIG. 4, the injector 106A has injected gas 108A six times (per timing diagram 302), such
that the six injections have overlapped each other as the gas 108A from each injection

settled on the wafer 102A. The sum of the settled gas 108A has formed a six pointed gas
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blob on the wafer 102A. In this embodiment, gas 108A was injected a first time, and
then the wafer 102A was rotated, and this was repeated 5 more times. In FIG. 4, gas
108A was dispersed with an angle of approximately 90° along the plane 110 of wafer
102A. As also depicted in FIG. 4, the settled gas 108A is more concentrated towards the
edge 402A of wafer 102A than at the center 202A of wafer 102A. However, there is area
near the edge 402A that has not been exposed to gas 108A. In sum, the embodiments of
FIGS. 2 and 4 do not result in full and even coverage of gas 108 on wafers 102. In the
following, additional embodiments are described that solve these shortcomings and result
in more even and complete gas 108 dispersal over wafers 102.

[0043] FIG. 5A depicts an embodiment similar to FIG. 2. In FIG. 5A, however, the
injector 106A is angled away from the center 202A of the wafer 102A. One advantage of
directing the injector 106A away from the center 202A and towards the edge 402A of the
wafer 102A is that the gaps in gas dispersion seen in FIG. 4 are more likely to be
mitigated.

[0044] FIG. 5B illustrates how the techniques of FIG. 5A may be applied to a vertical
arrangement of wafers 102. FIG. 5B shows that an injector 106 may be angled towards
the edge 402 either by rotating the pipe 104 (e.g., installing the pipe 104 such that the
injector holes 106 are at the specified angle relative to the centers 202 of the wafers 102),
or by building the injectors 106 such that the injectors 106 are angled away from the
centers 202 when the pipe is installed in a standard fashion.

[0045] FIG. 6A depicts another embodiment to disperse gas 108 over a wafer 102A.
FIG. 6A depicts two injectors 106A1 and 106A2 that direct gas over wafer 102A. In
some embodiments, a similar amount of gas 108 is collectively projected through the two
injectors 106A1 and 106A2 as would have been delivered through a single injector 106A
(see, for example, FIG. 5A). In the embodiment of FIG. 6A, gas 108A may not travel as
far across wafer 102A relative to the embodiment of FIG. 2 because there is less gas
108A to disperse through each injector hole 106A1, 106A2, or because there is less
pressure on the gas 108A (as the combined size of the injector openings is larger). In an
embodiment, more than two injector holes are used, such as a horizontal line of small
holes on pipe 104, to release gas 108A.

[0046] FIG. 6B illustrates how the technique of FIG. 6A may be applied to a vertical
arrangement of wafers 102.

[0047] FIG. 7A depicts another embodiment, wherein injector 106A has an oval opening

or a rectangular opening, as opposed to the circular openings illustrated in FIG. 1. One
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advantage of either an oval or a rectangular shaped opening is that either, if placed with
the long side parallel to plane 110, allows gas 108A to escape such that it more evenly
distributes over the wafer 102A because the gas 108A exits the injector 106A with a
wider, or more obtuse, angle. FIG. 7B illustrates how the technique of FIG. 7A may be
applied to a vertical arrangement of wafers 102.

[0048] FIGS. 8A-8C show embodiments of the injector 106. In particular, FIG. 8A is a
top view of a cutaway of the pipe 104 and the injector 106A. FIG. 8A uses dotted lines
802 to indicate the gas projection angle of injector 106 of FIG. 2 (wafer 102A, while not
drawn to scale, is shown to depict the angle of projection of injector 106).

[0049] Tapered angle 804 in FIG. 8A illustrates how an injector opening may be
modified to alter the shape or direction of dispersed gas 108. In the embodiment of FIG.
8A, the tapering is approximately 45°.

[0050] In the embodiment of FIG. 8B, the injector 106A has a rounded edge 806. A
rounded edge 806 may have a similar effect on gas 108A dispersion as a directed angle
804. In particular, rounded edge 806 may curve through, for example, a half circle, as in
FIG. 8B, or a quarter circle, as in FIG. 8C.

[0051] FIG. 9A illustrates another embodiment where the injector module 114A includes
the injector 106A and a rectification wing 902. The injector 106A is coupled to the
rectification wing 902 to disperse gas 108A over wafer 102A. According to the
embodiment of FIG. 9A, gas 108A follows a path from the pipe 104 through the injector
106A, contacts the rectification wing 902, and then settles on the wafer 102A. The
rectification wing 902 is a deflector because it serves‘to deflect at least some of the gas
108A after exiting opening 106. In certain embodiments, the rectification wing 902 is
configured to deflect all of the gas 108A from the injector 106A. In other embodiments,
the rectification wing 902 is configured to deflect a portion of the gas 108A from the
injector 106A. In certain embodiments, where there is more than one injector 106 (as
shown in FIGS. 6A and 6B, for example), there may be symmetric rectification wings
902 for each injector 106A1 and 106A2. In other embodiments, there may be a
rectification wing 902 for one injector 106A1 but not for another injector 106A2.
Rectification wings 902 may be made from materials, such as quartz, that are commonly
used to manutacture pipes 104 or other components with the appropriate strength and
inertness.

[0052] FIG. 9B illustrates how the technique of FIG. 9A may be applied to a vertical

arrangement of wafers 102. In this embodiment, rectification wings 114 are placed off
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center, relative to the injectors 106, in order to direct more gas 108 towards the edges 402
of the wafers 102 in the opposite direction from the rectification wings 114. Each of the
rectification wings 902 are identical and have been placed identically. In other
embodiments, rectification wings 902 may be placed differently, or made from different
materials.

{66531 FIG. 9C illustrates a different way that the technique of FIG. 9A may be applied
to a vertical arrangement of wafers 102. In FIG. 9C, the injector modules 114 each
comprises twe rectification wings 902. The rectification wings 902 are installed
symmetrically to each other, relative to the injector 106, though this may be different in
other embodiments. One advantage to non-symmetric rectification wings 114 is that each
of two rectification wings 114 may direct gas 108 in different directions.

[0054] FIG. 10A illustrates an embodiment wherein the opening 106A is coupled to a
nozzle 1002. Nozzle 1002 may be a jet, laminar, spray or other device that directs, or
forms, a spray. In certain embodiments, nozzles 1002 may be made from materials, such
as quartz, that are commonly used to manufacture pipes 104 or other components with
the appropriate strength and inertness. In certain embodiments, multiple injectors 106
may have identical nozzles 1002, as illustrated in FIG. 10B, or different injectors 106
may have different nozzles 1002.

[0055] FIG. 11A illustrates an embodiment with two pipes 104, each with an injector
module 114 comprising an injector 106.

REER In the embodiment of FIG. 11A, wafer 102A is rotated when gas 108 is projected
from injectors 106A1 and 106A2. By rotating the wafer 102A while simultaneously
projecting gas 108, it is possible to achieve overlap of the gas over the wafer.

10637} Two injectors 106A1 and 106A2 in two pipes 104 allow gas dispersal over a
wafer 102 with less need for wafer rotation.

10058] FIG. 11B illustrates how the technique of FIG. 11A may be applied to a vertical
arrangement of wafers 102. In one embodiment, pipes 104A and 104B may each carry as
much gas 108 as the pipe 104 in FIG. 2. In another embodiment, each pipe 104A and
104B may carry half as much gas 108 as in FIG. 2 (half as much because there are two
pipes 104A and 104B, but the same amount of gas 108). Other embodiments may use
three or more pipes 104.

[0059] FIG. 12 illustrates an exemplary method 1200 to disperse gas 108 over

semiconductor wafers 102 in batch processing.
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[0060] In step 1202, a vertical arrangement of wafers 102 is configured for batch
processing.

[0061] In step 1204, gas 108 is projected to the wafers 102. The gas 108 is projected

from injection modules 114, parallel to a plane of the wafers 102, such that the gas 108
disperses substantially evenly proximate to an edge 402 of the wafers 102.

[0062] Any of the embodiments disclosed herein may be combined with one another.
For example, the multiple injectors 106 of FIG. 11A may be combined with the nozzles
1002 of FIG. 10A. In another embodiment, the nozzles 1002 of FIG. 10A may be
combined with the rectification wings 902 of FIG. 9A. In another embodiment, a nozzle
1002 may be provided with a rectangular opening. In a variation of FIG. 7A, an injector
106 may have an opening that is partially rectangular and partially oval. For example, a
non-symmetric opening (such as a semicircle opening integrally coupled to an oval or
rectangular opening) may allow an injector 106 to disperse gas 108 in a manner that
provides a higher proportion of the gas 108 to land near the edge 402 of the wafer 102
than would otherwise. Further, two or more embodiments may be combined. For
example, one apparatus 100 may employ an angled injector 106, as in FIG. 5A, with a
tapered angle 804, as in FIG. 8, such that at least part of the gas 108 will be redirected by
a rectification wing 902.

[0063] It is to be appreciated that the Detailed Description section, and not the Summary
and Abstract sections, is intended to be used to interpret the claims. The Summary and
Abstract sections can set forth one or more but not all exemplary embodiments as
contemplated by the inventors, and thus, are not intended to limit the appended claims in
any way.

[0064] Embodiments have been described above with the aid of functional building
blocks illustrating the implementation of specified functions and relationships thereof.
Alternate boundaries can be defined so long as the specified functions and relationships
thereof are appropriately performed.

[0065] The breadth and scope of the present disclosure should not be limited by any of
the above-described exemplary embodiments, but should be defined only in accordance

with the following claims and their equivalents.
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WHAT IS CLAIMED IS:

1. An apparatus for injecting gas onto a wafer, the apparatus comprising:

a vertical arrangement comprising a plurality of wafers configured for batch processing,
the plurality of wafers comprising at least a first wafer and a second wafer; and

an injection module configured to direct gas parallel to a plane of the first wafer, the
injection module having an opening configured such that the gas projected from the opening is

dispersed substantially evenly proximate to an edge of the first wafer.

2. The apparatus of claim 1, wherein the injection module comprises an injector.

3. The apparatus of claim 2, wherein the injection module further comprises a
deflector.

4. The apparatus of claim 3, wherein the deflector comprises a rectification wing

configured to deflect at least some of the gas away from a center of the first wafer.

5. The apparatus of claim 1, wherein the apparatus is configured to perform at least

one of atomic layer deposition and molecular layer deposition.

6. The apparatus of claim 1, further comprising a motor configured to spin at least

the first wafer.

7. The apparatus of claim 1, wherein the opening comprises a tapered angle or a
rounded edge.
8. The apparatus of claim 1, wherein the injection module comprises a nozzle

coupled over the opening and configured to direct the gas parallel to the plane of the first wafer.

9. The apparatus of claim 1, wherein the opening has fewer than two axes of
syminetry.
10. The apparatus of claim 1, wherein the injection module includes two injectors

both contained in a single pipe and coupled over the opening.

11. A method for injecting gas onto a wafer, the method comprising:
configuring a vertical arrangement of a plurality of wafers for batch processing, the

plurality of wafers comprising at least a first wafer and a second wafer:
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projecting gas, from an injection module, parallel to a plane of the first wafer, such that

the gas disperses substantially evenly proximate to an edge of the first wafer.
12. The method of claim 11, wherein the projecting is done by an injector.
13.  The method of claim 11, further comprising deflecting at least some of the gas.

14.  The method of claim 13, wherein the deflecting comprises deflecting at least

some of the gas away from a center of the first wafer.

15.  The method of claim 11, further comprising performing at least one of atomic

layer deposition and molecular layer deposition.
16. The method of claim 11, further comprising spinning the wafer.

17.  The method of claim 11, wherein the projecting comprises projecting the gas
through an opening of an injector module, the opening comprising a tapered angle or a rounded

edge.

18. The method of claim 11, wherein the projecting comprises projecting the gas

through a nozzle positioned over an opening of an injector module.

19. The method of claim 11, wherein the projecting comprises projecting the gas

through an opening of an injector module, the opening having fewer than two axes of symmetry.

20. The method of claim 11, wherein the projecting comprises projecting the gas

through at least two nozzles contained in a single pipe.
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US2013/070057

A. CLASSIFICATION OF SUBJECT MATTER
HO1L 21/205(2006.01)i, HO1L 21/02(2006.01)i

According to International Patent Classification (IPC) or to both national classification and [PC
B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
HOI1L 21/205; HO1L 21/304; HO1L 21/324; HO1L 21/316; HO1L 21/31; C23C 16/455; HO1L 21/02

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
cKOMPASS(KIPO internal) & Keywords: vertical arrangement, injection, wafer, batch processing, gas, evenly

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X KR 10-2011-0007507 A (SEMES CO., LID.) 24 January 2011 1-5,7-9,11-15
See paragraphs [0026], [0033], claims 1-2, 6 and figures 1, 5. ,17-19
Y 6,10,16,20
Y KR 10-2004-0003715 A (K.C.TECH CO., LTD.) 13 January 2004 6,10,16,20

See pages 2-3, 6, claim 1 and figure 6.

A US 2012-0103260 A1 (SANG JOON PARK et al.) 03 May 2012 1-20
See paragraphs [0025]-[0039], claims 1-3 and figure 2.

A JP 2010-103544 A (HITACHI KOKUSAI ELECTRIC INC.) 06 May 2010 1-20
See abstract, paragraphs [0041]-[0045] and figure 6.

A KR 10-0481548 B1 (DONGBU ANAM ELECTRONICS CO., LTD.) 08 April 2005 1-20
See pages 2-3, claim 1 and figure 4.

|:| Further documents are listed in the continuation of Box C. See patent family annex.
* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
"E" carlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art
"P"  document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
26 February 2014 (26.02.2014) 26 February 2014 (26.02.2014)
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