
SMC - Experts 
in photovoltaic industry



We are all being urged to save energy. Headlines remind us almost daily of the need to 
reduce our carbon footprint and adopt a greener lifestyle. It’s an important issue and one we 
ignore at our peril. Growing customer expectations and increasing legislation also mean that 
businesses can no longer afford to ignore green issues.

By adopting an energy saving strategy as a part of your business efficiency programme, not 
only will you save money but you´ll help make a sustainable lifestyle for future generations.

As world leaders in pneumatics, our experts have developed some of the most innovative 
ranges of energy saving products and activities for compressed air systems which will help 
you save money as well as helping in the fight to protect our environment.

If this sounds too good to be true, we’ll be happy to share our energy efficiency knowledge 
and technology with you!

� Gain competitive advantage – discover some simple and effective ways to 
ensure operational savings and improve productivity



SMC - Experts in the
Photovoltaic Industry
Expert (noun) - a person who is very knowledgeable about or skilful in a particular 
area (Oxford English Dictionary) 

At SMC we recognise that an ability to fully 
understand the requirements and issues of any 
manufacturing process is the key to our and 
your continued success.

That’s the reason why we have developed 
specialist teams - experts - dedicated to all the 
major manufacturing industries throughout the 
world.

In the Photovoltaic Industry our experts know 
the stringent requirements that need to be met 
and all have extensive knowledge of both your 
production process and your business needs.

We understand the important issues such 
as the fast and safe handling of cells, the 
need for a uniform deposition layer and other 
specifi c technical requirements unique to the 
Photovoltaic Industry.

Our experts recognise that maximum operator 
health and safety is vital and with energy 
costs increasing at an alarming rate, even the 
smallest saving can have a real impact on the 
bottom line as well as the environment.
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Removes particles from the surface of the 
Si-substrate.

Photovoltaic
Industry c-Si Cell Manufacturing

Load Cell
Cleaning1

Unload Cell

Saw Damage Etching2

Texturing3

Diffusion4

PSG Etching5

Metallisation7

Sintering8

Edge Isolation9

Handling10

Cell Sorting11

Chemical Delivery12

Cleaning1

Removes any scratches from the surface of 
the Si-Substrate and then smooths it out.

Saw Damage Etching2

Forms a micro rough surface.

Texturing3
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Anti-Reflex Coating6

Implementation of pn-junction with gas 
under high temperature.

Diffusion4

Removal of Phosphore-Silicat glass from 
Diffusion process.

PSG Etching5

Deposition of Anti-Reflex coating.

Anti-Reflex Coating6

Screen printing forms electrodes on the 
surface on both the front and the back.

Metallisation7

The silver electrode penetrates the 
anti-reflective coating and connects to 
the pn-Layer.

Sintering8

To prevent a short circuit a groove is cut 
using a Laser.

Edge Isolation9

A handling system is used to transport the 
cell.

Handling10 Cell Sorting11

Chemicals are stored in tanks and 
delivered to the wet benches.

Chemical Delivery12

Laser

To measure and sort cells by performance.
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Photovoltaic
Industry Module Manufacturing

Load Glass

Washing1

Store2

Stringer3

Lay Up4

Frame Station7

Sun Simulator8

Unload Module

Cell Loading

Junction Box Installer

Store

Removes particles from the surface of the 
glass.

Washing1

Clean glass store.

Storage2

Electrical ribbons are soldering to cells and 
wired in series.

Stringer3

Lead frame

Solar cell

Edge Trimmer
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Vacuum Lift and Transfer

Lamination5

Module Transfer6

Eva & Backsheet Despenser

Cells are layed-up on the glass.

Lay Up4

Under vaccum cells, glass and a foil is 
encapsulated.

Lamination5

The module is transfered to the next part of 
the process.

Module Transfer6

An aluminum frame is formed around the 
panel and a junction box is installed.

Frame Station7

A sun simulator confirms the output 
performance and a final check for defects.

Sun Simulator8

Glass

GlassSealant

Sealant

Frame

Terminal Box Cable
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Photovoltaic
Industry Thin Film Manufacturing

CSI Manufacturing Line

a-Si Manufacturing Line

Washing1

Laser Scribe 13

CVD Sputtering2

PIN-Layer4

PIN-Layer4

Cell Transfer

Laser Scribe 25

Sputtering6

Store

Laser Scribe 37

Bus Line8

Laminate & Seal9

Stock

Washing1

Framing10

Module Handling11
Sun Simulation12

Removes particles from the surface of the 
glass-substrate.

Washing1

The TCO-layer is deposited on the glass 
substrate.
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Layer CVD/Sputtering2

Transfer P.13C
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A laser is used to selectively scribe the 
TCO-Layer into individual cells.

Laser Scribe 13
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Diffusion

Wet Deposition

PIN-layer is deposited on the glass 
substrate.

PIN-Layer Deposition4

A laser is used to selectively scribe the 
PIN-layer into individual cells.

Laser Scribe 25

A rear contact is deposited on the glass 
substrate.

Layer-Deposition6

A laser is used to selectively scribe the 
rear contact-layer into individual cells.

Laser Scribe 37

Assembly of the electrical bus line.

Bus Line Attachment8

Between a second glass subtrate on top 
the Thin film stack is encapsulated.

Lamination9

An aluminum frame is formed around the 
panel and a junction box is installed.

Framing10

The module is transfered to the next 
process step.

Module Handling11

A sun simulator confirms the output 
performance and a final check for defects.

Sun Simulation12
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Metallic rear 
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Vacuum Lift and Transfer

Sealant Glass

Frame

Terminal Box Cable
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� Electric Actuators

HandlingA

SMC Products for the Photovoltaic Industry

� Low Speed & Low Friction
Low pressure, friction resistance and speed (less than
50 mm/s) with reduced friction to meet the demands of
reduced lurching that occurs during start up.

• Low Speed Cylinder Series C�X 
• Low Speed Rotary Actuators Series CRQ2X/MSQX

• Low Friction Cylinder Series MQ

• Smooth Cylinder Series C�Y

Low Speed

Low Speed

(Less than 50 mm/s)

� High Speed
High Speed Actuators (more than 1000 mm/s) with
improved cycle time.

• High Power Cylinder Series RHC

• High Speed Rodless Cylinder Series CY

(More than 1000 mm/s)

High Speed

� Intermediate Stop
Actuators with an intermediate stop mechanism.

• 3 Position Cylinder Series RZQ 
• 3 Position Rotary Table Series MSZ 

Series RZQ
Series MSZ

Intermediate Stop

• High Rigidity Electric Actuator Slider Type Series LEJ

• Electric Actuator Slider Type Series LEF

• Electric Actuator Slider Type Low Profile Series LEM

• Electric Actuator Guide Rod Slider Series LEL

• Electric Actuator Rod Type Series LEY

• Guide Rod Type Electric Actuator Series LEYG

• Electric Slide Table Series LES

• Electric Miniature Actuator Series LEP

• Electric Rotary Table Series LER

• Electric Grippers Series LEH

• Electric Cylinder Series LZ

Series LES

Series LERS i LER

Series LEP

Series LEH

eries LZ

Series LEL

Series LEY

Series LEYG
Series LEF

Series LEJ

Series LEM

Series LEY
Series LZ
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HandlingA

� Shock Absorbing
In response to delicate workpieces transferred at high speed.
Shock absorbing stroke end.

• Sine Cylinder Series REC

• Sine Rodless Cylinder Series REA/REB 
• Shock Absorber Series RB/RJ/RBQ

 Series REA

Shock Absorbing

• 5 Port Solenoid Valve  Series SV

• 5 Port Solenoid Valve Series VQC

• 5 Port Solenoid Valve Series SV/SYJ 

• 5 Port Solenoid Valve Series SQ 

• 5 Port Solenoid Valve Series VQZ

• 5 Port Solenoid Valve Series VQ

• 5 Port Solenoid Valve  Series SY

• 5 Port Solenoid Valve  Series VV100

• Serial Transmission System  Series EX

� Other application

For use in areas where there is water spray.
• Hygienic Cylinder Series HY

• Stainless Cylinders Series CJ5-S/CG5-S

Water Resistant

Water Resistant

• Slide Table Series MXS

• Guide Cylinders Series MGP-Z

Guide Cylinders

Series SV Series VQC

� Fittings & Tubing (Stainless Products)

� Directional Control Valves (IP65/67 Enclosures)

Series HY

Series MGP-Z
Series MXS

Series EX Series EX

To reduce the number of wires.

• SUS316 One-touch Fittings Series KQG2

• SUS316 Insert Fittings Series KFG2

• S-Couplers / Stainless Type Series KKA

• Antistatic One-touch Fittings Series KA

• Antistatic Tubing (Nylon) Series TAS

• Miniature Fittings / Stainless Type Series M/MS Series KQG2 Series KFG2 Series KKA

• 2 Port Solenoid Valves Series VQ20/30

• 2 Port Solenoid Valves Series VX2

� Process Valves

Series VQ Series VX2

SMC Products for the Photovoltaic Industry
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Handling

� Clean Room Products
Products for use in clean rooms. Particle reducing products,
assembled inside a clean room and shipped in double packaging.

• Clean Air Module Series LLB

• Clean Series Actuators Series 10-/11/12-/13

• Clean Speed Controller Series AS-FPQ/FPG

• Clean Exhaust Cleaner Series AMP

• Clean One-touch Fittings Series KPQ/KPG

• Clean Air Filter Series SFD

• Clean Gas Filter Series SF

• Clean Regulator Series SRH

• Precision Clean Regulator Series SRP

• Clean Tubing Series TPH/TPS

Series LLB

Series SFD Series SRH

Series ISE80

Series PF2A Series PFM

Integrated type

• Digital Pressure Switch 
 (Integrated Sensor) Series ZSE/ISE

• Digital Pressure Switch
 (Separate Sensor) Series PSE�
• Digital Flow Switch Series PF 

• General Purpose Fluid Pressure Sensor Series PSE560/570 

• Digital Flow Air Switch Series PF2A

• Digital Flow Water Switch Series PF3W

• Digital Flow Switch Series PFM

� Sensors

ControlB

• Speed Controller Series AS

• Speed Controller / Stainless Series ASG

• Speed Controller with indicator Series AS-FS

� Flow Control Equipment

• Regulator Series AR

• Regulator Manifold Series ARM

• Electro-Pneumatic Regulator Series ITV

� Pressure Control Equipment

Series ARM

For monitoring the flow of fluids, such as air, water oil,
Di water chemicals, etc. Can detect vacuum pressure
of lift and transfer lines.

Series AS
Series ASG

Series AS-FS

Series ITV

Separate Sensor type
Series PSE

SMC Products for the Photovoltaic Industry
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TransferC

Series ZK2

Series XT661

Series ZFC

Series ZP�

Non-contact conveyance is possible for uneven surfaces
and/or with varying textures (Solar cells).
•  Cyclone Pad

To prevent bending and vibration of thin workpieces.

•  Levitation Rail (Made to Order)

Products for vacuum lift and transfer.

•  Vacuum Ejectors Series Z �
•  Air Suction Filters Series ZF 

•  Vacuum Pads Series ZP�
•  Peek Pads Series INO

Supply Port

Whirlwind
Flow

Nozzle

Workpiece

Negative Pressure

A
ir 

la
ye

r

Levitation
Rail

Levitation Rail example
Note: Frame not included.

Operating Principle
Air enters from supply port and is blown 
out of the pad´s nozzle to generate a 
whirlwind flow inside the pad and 
leading to the cyclone effect (vacuum).
Supply air is discharged to the
atmosphere from between the pad
and the workpiece. A layer of air is
generated between the Cyclone Pad 
and the workpiece, resulting in the 
workpiece being lifted without contact.

Frame

Layer of Air

Glass

� Non-Contact Transfer

� Low Vacuum

SMC Products for the Photovoltaic Industry

• Aluminum Angle Valves Series XL

• Two stage Control Angle Valve Series XLD

• Quick maintenance Angle Valve Series XLAQ

• Stainless Sngle/Inline Valves Series XM/XY

• Two stage Control Angle Valve Series XMD

D
For use in 10 - 6 Pa high vacuum applications.
Valves for high vacuum chamber vent, supply & isolation.

High Vacuum

• Smooth Vent Valve Series XVD

• High Vacuum Straight Valve Series XSA

• Gate Valve 
• Door Valve 

• Vacuum Rodless Cylinder Series CYV

• Bellow Actuator Series XGL

� Vent

� Gas Valve

� Transfer

� Actuator

Series XL

Series XM

S

ZFC
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SMC Products for the Photovoltaic Industry

E Temperature Control

Constant temperature control of the heat source.

• Thermo Cooler Series HRS/HRSH/HRSE

• Thermo Cooler Series HRZ/HRW

Series HECSeries HED

Chillers

Thermo Controllers
• Thermo Controller Series HEC/HECR

• Thermostat Bath Series HEB

• Chemical Thermo Controller Series HED

Series HRZ

Ex.) Temperature control of a laser oscillating device.

Series

Series HRSH
Series HRS

Series HECR

• Process Pumps Series PAF

• Process Pumps Series PB

• Air Operated Chemical Valve Series LV

• Needle Valve Series LVN

• Fluororesin Fittings Series LQ

• Fluororesin Tubing Series TL

• FEP Tubing Series TH

• Flexible Fluororesin Tubing Series TD

• Clean Regulator (Fluororesin Type)      Series SRF/LVR

• Digital Control Switch Series PF2D

Chemical ProductsF

Digital Switches

Sensors

� Chemicals & Di Water
High purity products for use with chemicals and Di water.

Series LVQ 

Series PF2D

Series SRF

Series PAF

Process Valves

Fittings & Tubing

Pressure Control Equipment

Flow Sensors

Pumps

14



G Static Control

•  Vacuum Pads Series ZP/ZP2/ZP3

•  Antistatic Speed Controller Series AS-X260

Series KA

Series ZP/ZP2/ZP3

Series TAS/TAU

� Antistatic Equipment
To prevent an electrical charge due to conductance and to reduce problems
caused by the build-up of static electricity.

•  Antistatic Cylinder Series CM2-X1051

Actuators

Corona effect used to neutralize ions and eliminate the build up of static electricity.

Measures the electrical charge potential of the workpiece.

•  Antistatic One-touch Fittings Series KA

•  Antistatic Tubing (Nylon) Series TAS

•  Antistatic Tubing (Polyurethane) Series TAU

Fittings & Tubing

Flow Control Equipment

Vacuum Products

A

Series ZP/ZP2/ZP3

Series IZN

Series IZD/IZE
Series IZHMonitor

Sensor

� Ionizers

•  Ionizer (Bar) Series IZS40/41/42

•  Ionizer (Nozzle) Series IZN

•  Ionizer (Fan) Series IZF

� Measuring Instruments

•  Electrostatic Sensor/Monitor Series IZD/IZE

•  Handheld Electrostatic Meter Series IZH

Series IZS40/41/42

e build up of static elec

Series IZF

SMC Products for the Photovoltaic Industry

SMC and Advanced Pressure Technology (APTech)

In 2007 SMC Corporation acquired AP Tech Company:

Advanced Pressure Technology. A North American 
company founded in 1987 and global leader in pressure 
regulators and valves used for semiconductor wafer 
fabrication and other clean industries such as solar and 
flat panel displays.

AP Tech Products Portfolio:

- Pressure Regulators
- Valves
- Flow Devices

Product dimensions ranging from 1/4" to 1", and rated 
pressuresof more than 300 bar to vacuum compatibility.

AP Tech products are manufactured, tested and packed 
under clean room conditions and they meet the highest 
quality standards (ISO 9001).

ed 

ed 
st 
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Specifi cations are subject to change without prior notice and any obligation on the part of the manufacturer

SMC Corporation
Akihabara UDX 15F, 4-14-1
Sotokanda, Chiyoda-ku, Tokyo 101-0021, JAPAN
Phone: 03-5207-8249
Fax: 03-5298-5362

Printing UR 00 Printed in Spain
PHOTOV-01B-UK

Austria  +43 (0)2262622800 www.smc.at  offi ce@smc.at
Belgium  +32 (0)33551464  www.smc.be  info@smc.be
Bulgaria  +359 (0)2807670  www.smc.bg  offi ce@smc.bg 
Croatia  +385 (0)13707288  www.smc.hr  offi ce@smc.hr
Czech Republic  +420 541424611  www.smc.cz  offi ce@smc.cz 
Denmark  +45 70252900  www.smcdk.com  smc@smcdk.com 
Estonia  +372 651 0370  www.smcee.ee  info@smcee.ee
Finland  +358 207513513  www.smc.fi   smcfi @smc.fi 
France  +33 (0)164761000  www.smc-france.fr  supportclient@smc-france.fr
Germany  +49 (0)61034020  www.smc.de  info@smc.de
Greece  +30 210 2717265  www.smchellas.gr sales@smchellas.gr
Hungary +36 23513000  www.smc.hu  offi ce@smc.hu
Ireland  +353 (0)14039000  www.smcautomation.ie  sales@smcautomation.ie
Italy  +39 03990691  www.smcitalia.it  mailbox@smcitalia.it
Latvia  +371 67817700  www.smc.lv  info@smc.lv

Lithuania +370 5 2308118 www.smclt.lt info@smclt.lt
Netherlands  +31 (0)205318888  www.smc.nl  info@smc.nl
Norway  +47 67129020  www.smc-norge.no  post@smc-norge.no
Poland  +48 222119600  www.smc.pl  sales@smc.pl
Portugal  +351 214724500  www.smc.eu  apoioclientept@smc.smces.es
Romania  +40 213205111  www.smcromania.ro  smcromania@smcromania.ro
Russia  +7 (812)3036600 www.smc.eu  sales@smcru.com
Slovakia  +421 (0)413213212  www.smc.sk  offi ce@smc.sk
Slovenia  +386 (0)73885412  www.smc.si  offi ce@smc.si
Spain  +34 945184100  www.smc.eu  post@smc.smces.es
Sweden  +46 (0)86031240  www.smc.nu  smc@smc.nu
Switzerland  +41 (0)523963131  www.smc.ch  info@smc.ch
Turkey  +90 212 489 0 440  www.smcturkey.com.tr  info@smcturkey.com.tr 
UK  +44 (0)845 121 5122  www.smc.uk  sales@smc.uk

South Africa  +27 10 900 1233 www.smcza.co.za  zasales@smcza.co.za



<<
  /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


