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Abstract— We present results from the application of a novel,
contactless patterning technique to form the doped fingers
required for interdigitated back contact silicon heterojunction
(IBC-SHJ) solar cells. The technique involves patterning the RF
powered electrode in a custom-designed RF-PECVD chamber.
The patterned powered electrode — which has 1 mm wide opening-
slits in it - is brought in close proximity to the substrate surface, to
localize the plasma and the process it performs. In this work, the
localized plasma process being employed is an NF3/Ar etching, and is
used to form doped fingers that are sub-mm wide and 60 mm long.
The interdigitated structure (alternating electron and hole collection
zones) is created by first uniformly depositing an intrinsic/n-type a-
Si:H passivation stack, followed by an n-type/p- type pc-Si:H
recombination junction on the rear side. A passivation layer is also
deposited on the front side. The regions for the hole collection zones
are then etched down to the intrinsic a-Si:H layer, and finally, a
uniform p-type a-Si:H layer is deposited everywhere. The etched
finger areas are first investigated by profilometry and
spectroscopic  ellipsometry, showing that the process can be
controlled to leave as little as a few nanometers of passivating
intrinsic a-Si:H. This fine control is achieved by pulsing the
plasma, to slow the etching rate to a few A/s. To evaluate the
detailed opto-electronic properties of the structure, the samples are
mapped out using two contactless techniques: Photoluminescence
and Surface Photovoltage measurements (done with a macroscopic
scanning Kelvin probe performed under dark and illuminated
conditions). These measurements enable one to see both zones of
degraded passivation, and the effectiveness of the doped regions
in generating an open circuit voltage under illumination.

Keywords—IBC-SHJ, PECVD,
photovoltage, patterned plasma etching

crystalline  silicon, surface

I. INTRODUCTION

The interdigitated back contact (IBC) design provides
impressively high efficiencies for silicon heterojunction (SHJ)
solar cells due to the lack of metallic contact shading on the
front surface. This enhancement in efficiency comes at a cost

of more complex fabrication, due to the necessity of performing
certain type of patterning of the interdigitated doped areas on
the rear. The potential payoff is evident, as some of the record
breaking efficiencies for crystalline silicon solar cells have been
achieved using this architecture [1, 2].

In this work, we present a new strategy to perform this
patterning step, however one that is contactless and requires no
masking steps. By using a custom-designed radiofrequency
(RF) capacitively coupled plasma (CCP) etching process
system, we can perform the necessary patterning steps to
fabricate the interdigitated doped areas with the precision and
scale necessary for IBC-SHJ solar cells.

II. EXPERIMENTAL DETAILS

A. Plasma Process

The experiments presented herein were carried out in a
single chamber PECVD reactor, which comprises a cylindrical
plasma confinement vessel (grounded) surrounding two
parallel positioned electrodes: an RF powered electrode and a
grounded electrode (where the substrate was placed). As
described in [3], the contactless plasma patterning step involves
the use of a grooved powered electrode, as shown in Fig. 1 (a).
This powered electrode has five evenly spaced 1 mm wide
opening-slits in the showerhead, each with a length of 60 mm.

Under typical operating conditions (inter-electrode
distances of a few cm and gas pressures of a few Torr) such slits
would provide a hollow cathode enhancement to the plasma [4,
5], making the plasma denser but maintaining a uniform
distribution. However, by approaching the powered electrode
to within a very short distance of the substrate surface, plasma
ignition is inhibited in all zones outside of the slits, as depicted
in Fig. 1 (b). The sample photograph after a typical patterned
plasma etching is presented in Fig. 1 (c). In this work, the
plasma process being employed is an NF3/Ar etching, but
previous work has shown it to be effective for deposition as
well [3].
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Fig. 1. (a) Photograph of grooved powered electrode, removed from
showerhead assembly, (b) schematic showing localization of plasma within
slits, limiting the extent of plasma processing area, and (c) photograph of a
typical patterned etched sample (silicon thin film stack deposited on 4-inch
crystalline silicon wafer, and the arc-like pattern at bottom is resulting from
parasitic plasma).

B. Device Structure

As shown in Fig. 2 (a), we demonstrate the use of this
localized plasma etching to create the IBC structure. The
crystalline silicon (c-Si) wafer used is a 280 pum thick double-
side polished n-type <100> float-zone wafer, with a resistivity

of 1-5 Q-cm. After oxide removal via 30 seconds HF dip,
uniform layers are deposited on the entire substrate surface: on

the rear, a 15 nm intrinsic hydrogenated amorphous silicon
((i)a-Si:H) passivation layer. On the front, the same passivation
layer is followed by a 13nm n-type ((n)a-Si:H) back surface
field layer, and a 55 nm n-type/p-type hydrogenated
microcrystalline silicon ((n)pc-Si:H/(p)uc-Si:H) recombination
junction (the use of which in multitechnology multijunctions
[6] and micromorph thin film silicon [7] designs is well
documented).

After the uniform film stacks are deposited, the localized
plasma etching process is employed to etch down to the (i)a-
Si:H passivation layer. To allow one to stop on this layer, the
localized process must be slowed down (as the hollow cathode
effect tends to result in very fast processing rates). Slowing
down the process is achieved by pulsing the plasma at a low
frequency (from 100 Hz to 1 kHz) and at a low duty cycle (0.5 %
to 1 %), permitting one to prevent over-etching (removing
passivation) or under-etching (etching stopped before reaching
the passivation layer), as illustrated by Fig. 2 (b). Finally, a
uniform deposition of 30 nm p-type a-Si:H ((p)a-Si:H) emitter
is done. The final structure is similar to that described in [9],
wherein the areas with (i)a-Si:H covered first by (n)a-Si:H and
then a recombination junction act as the electron collection
zones, and the areas with (i)a-Si:H covered first (and only) by
the (p)a-Si:H function as the hole collection zones.
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Fig. 2. Fabrication steps for device structure: (a) (I) uniform deposition of
front passivation layer, rear passivation layer, back surface field layer, and
recombination junction, (II) localized plasma etching down to passivation layer,
and (III) uniform deposition of (p)a-Si:H emitter. (b) In step II, three different
etching scenarios are displayed: under-etched, optimal and over-etched.

C. Characterization Techniques

The resulting patterned structures have been first
investigated by profilometry (Bruker Dektak XT) and
spectroscopic ellipsometry (Horiba Jobin-Yvon UVISEL). The
corresponding opto-electronic properties were further mapped
out using contactless techniques: photoluminescence (PL)
(WITec, and BT Imaging LIS-R2) and surface photovoltage
(SPV) (KPtechnology ASKP200250) measurements. The SPV
mapping is acquired by performing Kelvin Probe Atomic Force
Microscopy both in the dark and under illumination, and by
subtracting the dark map (which is a map of the work function)
from the latter one [8]. It should be noted that due to
experimental constraints, illumination has been done from the
patterns side (so, the wrong side for proper IBC-SHIJ solar cells
operation).

III. RESULTS AND DISCUSSION

A. Patterned plasma etching

A typical depth profile covering all the five etching trenches
obtained by profilometry is shown in Fig. 3, and one can note
that the width of the trenches (FWHM of around 800 pum) is
narrower than the slits in the powered electrode. Even narrower
trenches can be expected by further reducing the slit width. As
well, one should remark the different scales on the axes (depth
in angstroms, and lateral dimensions in pm); this process results
in very low aspect ratio structures. Moreover, in Fig. 4, a 3D
mapping of one etching trench shows an excellent uniformity
along 10mm of its length.

To further quantify the etching process, spectroscopic
ellipsometry measurements have been performed on a sample
having a single layer of (i)a-Si:H deposited on top of the c-Si
wafer. Fig. 5 presents the ellipsometry spectra of the imaginary
part of dielectric function obtained from the measurements taken
within the etching trench before and after one-minute of plasma
etching (with an RF power of 60 W pulsed at 1 kHz and with a
duty cycle of 1 %).
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Fig. 3. Typical profilometry scans performed on a patterned etched sample:
(a) covering five etching trenches, and (b) zoom in one trench. Note different
scales for depth and lateral dimensions.
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Fig. 4. 3D profilometry mapping of one etch trench along 10 mm ofits
length. Note different scales for depth and position.

To fit the experimental data, the two-layer model with a bulk
layer and a surface roughness has been used, where the
amorphous material is described by a single Tauc-Lorentz
dispersion formula. The surface roughness was defined by a

mixture of 50 % of the bulk material and 50 % of voids using
the Bruggeman effective medium approximation [10]. The
parameters allowed to vary in the fitting process are the
thickness of each layer and all the parameters of Tauc-Lorentz
dispersion formula. A further description of the ellipsometric
modeling for a-Si:H film can be found in [11].
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Fig. 5. Ellipsometry spectra of the imaginary part of dielectric function (black
dots) obtained from the measurements taken within the etching trench (a) before
and (b) after one-minute of plasma etching. The fitting spectra are also depicted
(red lines) along with the models for fit (insets).

As one can see, the one-minute etching process leads to a
reduction of the total thickness by 27.5 nm, giving the etching
rate of around 4.6 A/s (even lower etching rate can be achieved
by further reducing the plasma pulsing duty cycle). Moreover,
the similarity of spectra in both states indicates that very little
roughness is induced by the etching process. This is further
confirmed by the fitting results, as illustrated by the insets.

B. Patterned plasma etching of film stack for IBC structure

Similarly, the film stack prepared for the IBC structure was
etched by the localized plasma. As an example, the ellipsometry
spectra obtained before and after etching is shown in Fig. 6. For
the pristine stack, the shoulder-like peaks at 3.4 eV and 4.2 eV
provide a signature of the microcrystalline silicon phase in the
top layer. Thanks to the fine control of etching rate, an optimal



etching — leaving behind the passivating (i)a-Si:H layer with
reasonable thickness — can be achieved. As indicated by the
fitting results, a thickness of around 12 nm remaining (i)a-Si:H
layer inside the etching trench was obtained after the patterned
plasma etching (with an RF power of 90 W pulsed at 100 Hz and
with a duty cycle of 0.5 %).
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Fig. 6. Ellipsometry spectra for film stack taken within the etching trench
before (blue line) and after (black dots) plasma etching in the optimal case. The
fitting spectra after etching is also depicted (red line) along with the model for
fit (inset).

C. Opto-electronic properties

It has been shown that the patterned plasma etching can be
effective for the partial etching of the film stack. To finish the
IBC structure, uniform (p)a-Si:H layers have been deposited on
top of a series of patterned etched stacks with different etching
scenarios: under-etched, optimal, and over-etched, as depicted
in Fig. 2 (b). The opto-electronic properties of the device
structures have been analyzed.

By using the quasi-steady-state photoconductance decay
calibrated PL, the effective lifetime measurements have been
done for these stacks before and after the final uniform (p)a-Si:H
emitter deposition. The high resolution lifetime mappings,
reported for minority carrier densities of 10! cm™, are shown in
Fig. 7. The first, second, and third row corresponds to the case
of under-etched, optimal, and over-etched, respectively. As
indicated by the patterns corresponding to the localized plasma
positions, the patterned plasma etching leads to a certain degree
of passivation degradation. Such degradation can be partially
recovered after the following uniform (p)a-Si:H deposition.
However, as one can note from Fig. 7 (¢) and (f), the over-etched
case is an exception. This suggests that the plasma-surface
interaction can induce irreversible damage if the etching is
performed all the way down to the crystalline silicon surface,
and it is evident that a certain thickness of passivation layer is
necessary to serve as a protection barrier against the intense
plasma treatment.
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Fig. 7. Quasi-steady-state photoconductance decay calibrated PL lifetime
mappings (a), (b), (c) before (left column) and (d), (e), (f) after (right column)
(p)a-Si:H deposition for film stacks having three different scenarios in the
patterned etching step: under-etched, optimal, and over-etched, corresponding
to row (1), (ii), and (iii), respectively.

To further quantify the etching quality, another series of
samples having different thicknesses (from 2 nm to 14 nm) of
remaining protective (i)a-Si:H passivation layer after the
patterned plasma etching were prepared. Fig. 8 presents the PL
spectra acquired inside and outside of the etching trenches for
these samples. As a comparison, the spectra for an over-etched
sample is also included. It should be mentioned (and as it has
been indicated in the figures) that the measurement integration
time is different for different samples and different acquisition
locations. As one can see, PL signal intensity decreases with
remaining (i)a-Si:H thickness, and removal of the passivation
does indeed reduce the PL signal to a very low level. This is in
line with the results presented in Fig. 7. One can conclude from
these results that having a passivation layer of around 10 nm left
after the patterned plasma etching is a reasonable balance
between the formation of patterns for IBC-SHJ structure and a
good passivation quality.
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Fig. 8. PL spectra obtained inside (black) and outside (blue) of the etching
trench for samples with different thicknesses of remaining (i)a-Si:H passivation
layer after the patterned plasma etching. Note different integration time for
different samples and acquisition locations.

To complement the PL measurements, SPV mapping
measurements have also been performed, using full spectrum
tungsten-halogen fiber illumination from the top, patterned side.
These mappings have been performed on two of the typical
patterned stacks discussed above: one with a 10 nm passivation
layer left, and another over-etched sample. One can see that, in
Fig. 9 (a), within the etching trenches, the measured voltage is
lower (around -150 mV), whereas on the plateaus, the values
closer to 50 mV are measured. This indicates that the
photovoltaic effect and an open circuit voltage (Voc) are present,
and the latter is quantified to be ~200 mV. Whereas, for the case
of removing all the passivation layer during etching as shown in
Fig. 9 (b), the value isreduced down to ~150 mV.

(a) 10nm of remammg (i)a-Si:H

100
@
0 | 18
18
0
14 %
50 12
-100 si
-150 o5
i
o s
‘ 02
s 15

0
]

150
Ua T
07 Tos
acdn[cm]

scan[em]
scan [cm]

b) Over-etched

100

100
0 18 &
o 18 1
20 " i

12 w

§ ;

& L
40 06 B
0 L =
H 02 E

o 0
a s 1 15

b scan [em]

150
0,
50
-100
-150
&
175

A

seanfem] 0 05

sean fom]

~ ‘~17
scan [em]
Fig. 9. 3D mapping (left) and 2D top view (right) of surface photovoltage for

samples shown in Fig. 8 (b) and Fig. 8 (d) (covering two etching trenches, with
illumination from the patterned side). Note the unit of mV for z-axis.

Previous work using SPV to characterize IBC-SHJ solar
cells has also noted that although the value of the difference in
photovoltage will increase with the Voc of the solar cell, it is not
necessarily equal to Voc due to surface states and stray
capacitances.

D. Conclusions

In this work, we have presented a novel technique to
fabricate the interdigitated patterns on silicon thin film stacks for
IBC-SHJ solar cells, and have shown results concerning the
structural and opto-electronic properties. The use of
ellipsometry, PL, and SPV in particular permits one to evaluate
the process quality and is helpful to indicate if the initial uniform
film stack has been over-etched (removing passivation) or
under-etched (leaving behind the opposite doped layer).

These characterization techniques are currently being used
to improve the process and guide the fabrication of solar cells.
After metallization, preliminary results about the device IV
characteristics were obtained, but with low performance
compared to state of the art devices. In particular, a very low
current density was observed, and this is now recognized to be
due to the complete removal of passivation layer during the
patterned plasma etching step. Work on the improvement of the
device performance is in progress.

ACKNOWLEDGMENT

The authors acknowledge the financial support of Total and
the ANR through the PISTOL Industrial Chair Project (ANR-
17-CHIN-0002-01).

REFERENCES

[1] K. Yoshikawa, H. Kawasaki, W. Yoshida, T. Irie, K. Konishi, K
Nakano, T. Uto, D. Adachi, M. Kanematsu, H. Uzu, and K. Yamamoto,
“Silicon heterojunction solar cell with interdigitated back contacts for a
photoconversion efficiency over 26%,” Nature Energy, vol. 2, pp. 17032,
2017.

[2] Best Research-Cell Efficiency Chart; https:/www.nrel.gov/pv/cell-
efficiency.html, NREL, 2021.

[3] R. Léal, B. Bruneau, P. Bulkin, T. Novikova, F. Silva, N. Habka and E.
V. Johnson, “Maskless and contactless patterned silicon deposition using
a localized PECVD process,” Plasma Sources Science and Technology,
vol. 29, pp. 025023, 2020.

[4] M. Chesaux, A. A. Howling, and C. Hollenstein, “Low ion energy RF
reactor using an array of plasmas through a grounded grid,” Journal of
Vacuum Science & Technology A: Vacuum, Surfaces, and Films, vol. 31,
no. 2, pp. 021302, 2013.

[5] C. Niikura, N. Itagaki, M. Kondo, Y. Kawai, and A. Matsuda, “High-rate
growth of microcrystalline silicon films using a high-density SiH4/H,
glow-discharge plasma,” Thin Solid Films, vol. 457, no. 1, pp. 84-89,
2004.

[6] A. Puaud, A. -S. Ozanne, L.-L. Senaud, D. Muiloz, and C. Roux,
"Microcrystalline Silicon Tunnel Junction for Monolithic Tandem Solar
Cells Using Silicon Heterojunction Technology," IEEE Journal of
Photovoltaics, vol.11, no. 1, pp. 58-64, 2021.

[7] J. Meier, S. Dubail, R. Platz, P. Torres, U. Kroll, J.A. Anna Selvan, N.
Pellaton Vaucher, Ch. Hof, D. Fischer, H. Keppner, R. Fliickiger, A.
Shah, V. Shklover, and K.-D. Ufert," Towards high-efficiency thin-film
silicon solar cells with the “micromorph” concept," Solar Energy
Materials and Solar Cells, vol. 49, pp.35-44,1997.

[8] D. Sommer, S. Fritz, A. Herguth, S. Ohl, G. Hahn, B. Terheiden, "Kelvin
Probe Force Microscopy (KPFM): Investigation of Local Boron Doped


http://www.nrel.gov/pv/cell-

Emitter Regions Formed by Inkjet Boron Inks for Industrially Feasible
IBC Solar Cells", in 29" European Photovoltaic Solar Energy
Conference, pp. 830-833,2014.

A. Tomasi, B. Paviet-Salomon, Q. Jeangros, J. Haschke, G. Christmann,
L. Barraud, A. Descoeudres, J. P. Seif, S. Nicolay, M. Despeisse, S. De
Wolf, and C. Ballif, “Simple processing of back-contacted silicon
heterojunction solar cells using selective-area crystalline growth,” Nature
Energy, vol.2,no.5, pp.1,2017.

[10] D. A. G. Bruggeman, “Berechnung verschiedener physikalischer
Konstanten von heterogenen Substanzen. 1. Dielektrizitdtskonstanten und
Leitfahigkeiten der Mischkoérper aus isotropen Substanzen,” Ann. Phys.
(Leipzig), vol. 24, pp. 636—664, 1935.

[11] D. Daineka, V.Suendo, P. Roca i Cabarrocas, “Temperature dependence
of the optical functions of amorphous silicon-based materials: application
to in situ temperature measurements by spectroscopic ellipsometry,” Thin
Solid Films, vol. 468, pp. 298-302, 2004.



	Junkang Wang1, Monalisa Ghosh1, Fatima Ouadjane1, Borja Carbonell1 Pavel Bulkin1, Dmitri Daineka1, Karim Ouaras1, Pere Roca i Cabarrocas1, Sergej Filonovich2, José Alvarez3, Erik Johnson1


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



