SMC - Experts in the Photovoltaic Industry

PHOTOV-10A-UK




Front cover: With over 20 years combined experience, SMC Experts find the perfect customer solution - SMC helping its customers to be
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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
specific 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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Implementation of pn-junction with gas
under high temperature.
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Removal of Phosphore-Silicat glass from
Diffusion process.
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Anti-Reflection Coating

Deposition of Anti-Reflex coating.

OIIEM+-10
@ p
O vz

[ Metallisation j

B[ Sintering }

€D Edge Isolation

Silver topside
surface electrode

Rear
electrode x

Screen printing forms electrodes on the
surface on both the front and the back.
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The silver electrode penetrates the
anti-reflective coating and connects to
the pn-Layer.
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To prevent a short circuit a groove is cut
using a Laser.
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A handling system is used to transport the
cell.
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Chemicals are stored in tanks and
delivered to the wet benches.
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Photovoltaic

Industry Module Manufacturing
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Cells are layed-up on the glass.

O 0

(5]

O+ OFFE >

Sealant Glass

Sealant Glass

Under vaccum cells, glass and a foil is
encapsulated.
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Vacuum Lift and Transfer
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The module is transfered to the next part of
the process.
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Termi;B?-\ Cable

An aluminum frame is formed around the
panel and a junction box is installed.
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A sun simulator confirms the output
performance and a final check for defects.
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bl Thin Film Manufacturing

Industry
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Removes particles from the surface of the The TCO-layer is deposited on the glass A laser is used to selectively scribe the
glass-substrate. substrate. TCO-Layer into individual cells.
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[ PIN-Layer Deposition

p-Layer i-Layer n-Layer

PIN-layer is deposited on the glass
substrate.
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Laser

A laser is used to selectively scribe the
PIN-layer into individual cells.
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A rear contact is deposited on the glass
substrate.
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A laser is used to selectively scribe the
rear contact-layer into individual cells.
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a[ Lamination

Lead Wire

Assembly of the electrical bus line.
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Sealant Glass

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

Terminal Box Cable

An aluminum frame is formed around the
panel and a junction box is installed.
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The module is transfered to the next
process step.
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A sun simulator confirms the output
performance and a final check for defects.
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SMC Products for the Photovoltaic Industry

(/) Handling

10

® Electric Actuators
Having both the operational ability of an air cylinder and the speed controllability

L
of an electric actuator. Integrated controller type.
«e-Rodless Electric Actuator -«««----eeeeeee Series E-MY
« Electric Actuator (Guide Rod Type) ----- Series LXP
//S;ries E-MY
®| ow Speed & Low Friction Low Speed —
Low pressure, friction resistance and speed (less than 50mm/s) with reduced ¢8883383Ess 'I
friction to meet the demands of reduced lurching that occurs during start up. (Less than 50mm/s) ——
. I_OW Speed Cyllnder ............................ Series CDX
«Low Speed Rotary Actuators === series CRQ2X/MSQX
. LOW FI’iCtiOﬂ Cylinder ........................... Series MQ
« Smooth Cy”nder ................................. Series CDY
Low Speed
mHigh Speed High Speed —
High Speed Actuators (more than 1,000mm/s) with & .ZD:
improved cycle time. (More than 1,000mm/s) I
. ngh POWGI’ Cy|lndel’ ........................... Series RHC
«High Speed Rodless Cylinder.............. Series CY

B ntermediate Stop
Actuators with an intermediate stop mechanism.

. 3 POSItIOI’] Cyllnder .............................. Series RZQ
« 3 Position Rotary Table ««-wereeeeeeeeeees Series MSZ
« 4 Position Cy“nder ............................... Series CXSJ
. Cyllnder ............................................... Series CJ
mShock Absorbing —
In response to delicate workpieces transferred at high speed.
Shock absorbing stroke end. <« —_—
«Sine Cy”nder ...................................... series RHC
« Sine Rodless Cylinder ««-oeoveeiveeiienes series REA/REB
e ShOCK ADSOrDEr -« evermeememaeiieiiiiiiiens series RB/RJ

Series REA

O
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SMC Products for the Photovoltaic Industry

m Other application

V

For use in areas where there is water spray. 2

« Hygienic Cylinder....o.covovveviiiniii Series HY &é

o Stainless Cylinders -« -veoeerveeeenienenn Series CJ-5/CG-. 5 ‘ Series HY

Guide Cylinders
. S||de TaADIE e Series MXS
«Guide Cylinders - --ccoovveeeiiiiiii. Series MGP

®Directional Control Valves (IP65/67 Enclosures)

<5 Port Solenoid Valve «--wooeeeevenieeinens Series SV

«5 Port Solenoid Valve -«oooeeeeeeeenen Series VQC

«5 Port Solenoid Valve -«oooeeeeieeinn Series SV/SYJ | E

«5 Port Solenoid Valve -+« Series SQ ST I
«5 Port Solenoid Valve - Series VQZ seres SV Series VAC

«5 Port Solenoid Valve -« series VQ T0 reduce the number of wires.

«5 Port Solenoid Valve =« Series SY

«5 Port Solenoid Valve - oeeeeeeeeeens Series VV100

« Serial Transmission System --------ccceo-e Series EX

mFittings & Tubing (Stainless Products)

«SUS316 One-touch Fittings <« Series KQG

« SUS316 Insert Fittings --«oooveeeeeeeeeeniee series KFG

« One-touch F|tt|ngs ................................ Series K[

«S-Couplers / Stainless Type «««+«+eeeeees series KKA

« Antistatic One-touch Fittings -« Series KA

« Antistatic Tubing «----ooveeeeeeeeiii Series TA Series KQG Series KFG Series KKA

- Miniature Fittings / Stainless Type - Series M/MS

B Process Valves

« 2 Port Solenoid Valves:«---ooooeeeeeeeenees series VQ20/30
« 2 Port Solenoid Valves -« series VCA

B Clean Room Products

Products for use in clean rooms. Particle reducing products, - ‘

assembled inside a clean room and shipped in double packaging. N x¥d E* e - .;,‘ .
« Clean Air Module........uuuveiiiiiiiiiiin Series LLB k-_l-ﬁ_ Series LLB :\ s“‘; ,,— i i
< Clean Series ACtUALOrS - oo Series 10-/11/12-/13 b §

«Clean Speed Controller-«-c--veeveeiens series AS-FPQ/FPG

« Clean Exhaust Cleaner ---«««---ceoreeeeenes Series AMP

« Clean One-touch Fittings ««««+«eeeeeeeenee series KPQ/KPG

e Clean Air Filter e Series SFD

e Clean Gas Filter -«-c-oeeeeeeeeevemvmnenninin. Series SF

. Clean Regu|ator .................................. Series SRH

« Precision Clean Regulator -« series SRP Series SFD Series SRH
«Clean TUbII’\g ....................................... Series TPH/TPS

% S\NC 11



SMC Products for the Photovoltaic Industry

e Control

B Sensors

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

(Integrated Sensor) -« oo Series ZSE/ISE
- Digital Pressure Switch Integrated type Separte Sensor type
(Separate SENSOr) -« - w v v Series PSE[] Seres ISE80 Series PSE
+ Digital Flow Switch oo Series PF
- General Purpose Fluid Pressure Sensor--- series PSE560 ql-:-’ 5 .’a. &
« Digital Flow Sensor Air s Series PF2A o P /a ﬁa} .’*\Iﬁ
« Digital Flow Sensor Water-««-««-cooen Series PF2W = e 2 /a _g}gﬁ %
«Digital Flow Sensor -« -ooooveeniei Series PFMV ,“ \!_,g Al
Series PF2A Series PFM v
®Flow Control Equipment & :
& ﬁ |
« Speed Controller- v Series AS ) Ca ; 2 : “{'
- Speed Controller / Stainless -+ Series ASG e ) ﬁfg -
Series AS Series ASG

mPressure Control Equipment

e Regulator: e Series AR "
« Regulator Manifold «««««-oeeeeeeeeeeeees series ARM L - N
« Electro-Pneumatic Regulator - Series ITV - u

Series ARM Series ITV

(C)Transfer N )

ENon-Contact Transfer

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

Operating Principle ~_ Nozzle
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.

= Viaw

Series XT661

Supply Port

Whirlwind

Air layer

Levitation
_ Rail

" Levitation Rail example
Note: Frame not included.

-Layer of Air
|

Negative Pressure

To prevent bending and vibration of thin workpieces.
« Levitation Rail (Made to Order)

B ow Vacuum

Products for vacuum lift and transfer.

12

« Vacuum Ejectors ................................. Series Z ] i

. A”r SUCTIOI’\ Fl|tel’S ................................ Series ZF —

o VACUUM Padsg e eeeerseemeaneneaneis Series ZP w‘ d 1

e Peek Pads ..vvvveeeeeeiiiiiiiiieee e Series INO W o b g
Series ZFC Series ZP




SMC Products for the Photovoltaic Industry

(D)HighVacwn )

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

m\Vent
e Aluminum Angle Valves:-ooooveeeiee Series XL
« Two stage Control Angle Valve:-------.... Series XLD
« Quick maintenance Angle Valve:---- series XLAQ
« Stainless Sngle/Inline Valves ---------ee series XM/XY
« Two stage Control Angle Valve:--------- series XMD
mGas Valve N ——
o Smooth Vent Valve «--ooeeerernann. Series XVD
« High Vacuum Straight Valve oo Series XSA A
Series XM
m Transfer
» Gate Valve
« Door Valve
m Actuator
« Vacuum Rodless Cylinder--«««---eooveee series CYV
o Bellow ACtUAtOr - rrrrrrrerrereermereeaianas Series XGL

e Temperature Control
Constant temperature control of the heat source.
Chillers
e Thermo Cooler -« voveeeeeeieiiiiiiiia series HRG/HRGC
e Thermo Cooler -« oveemrmeeiiiiiiiiins series HRZ/HRW
Thermo Controllers |
« Thermo Controller -« series HEC
o« Thermostat Bath-««--ccocooeoermemieiiiis Series HEB
« Chemical Thermo Controller -------------- series HED

Series HRZ Series HED

13
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SMC Products for the Photovoltaic Industry

G Chemical Products )

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

Process Valves - ’

« Air Operated Chemical Valve - Series LV ‘ SEsigs -
«Needle Valve e Series LVN . — 4 o q
g 77’»4«; I L -

\Pressure Control Equipment\ - ' ‘ | =

N Tvuna)..... - -
« Clean Regulator (Fluororesin Type)---- series SRF/LVR sorioa LV corion SRF
+ Digital Control Switgh «««-eeeeeeeeeeeeee Series PF2D
| !
+ Process Pumps «+ooeoeeeeresesieesneenes Series PAF l‘—'a:f'
« Process Pumps <o Series PB Digital Switches

[Fittings & Tubing|

Sensors

. Fluorores?n Fittirjgs ------------------------------ Series LQ s PE2D Series PAF
« Fluororesin Tubing «««reoveeemmerenneens Series TL
o FEP Tubing «roeeemerrrresmmmeeeeen Series TH
« Flexible Fluororesin Tubing «««--weeeoeee Series TD

@ Static Control

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

« Antistatic Cylinder «-««-eeeeeeeeiiennn Series CM2-X1051
[Fittings & Tubing ]

« Antistatic One-touch Fittings ---+--++----- Series KA *
« Antistatic Tubmg ................................. Series TA

Series KA

[Flow Control Equipment]
- Antistatic Speed Controller----------cc.... Series AS-X260

Series TA

[Vacuum Products]

o Vacuum Pads < ooeeeerererereiiniiin Series ZP

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

« lonizer (Bar) ....................................... Series 1ZS
o lonizer (NOZzl)«++ - vverreeeesmmniiieeniiiis Series 1ZN

®\easuring Instruments
Measures the electrical charge potential of the workpiece.

« Electrostatic Sensor/Monitor ««««««««««x--- series IZD/IZE
. Handheld Electrostatic Meter ««-------wet Series IZH

Monitor SR
Sensor Series 1ZD/IZE

14
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SMC and Advanced Pressure Technology (APTech

In spring 2007, SMC Corporation Japan purchased
Advanced Pressure Technology — better known as AP-
Tech - from its directors.

Based in Napa, California, USA, AP-Tech was founded
in the late 1980°s by Rene Zakhour. Rene’s objectives
were to provide products with uncompromising quality,
performance and reliability from a company offering
exceptional service and technical support — almost
identical values to those which SMC has based its
successful approach to business.

From July 2008, our European customers can now
purchase — through SMC Pneumatik GmbH - AP-
Tech’s excellent range of high quality products made
exclusively for both the PV and Semiconductor
Industries.

These include a great range of High Purity Gas
Regulators which are made, tested and packaged in
ultra high clean room conditions, thereby ensuring
excellent levels of quality (ISO 9001 standard).

If you'd like more information of AP-Tech products ask
your local representative for more information today.

July 2008

O
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SMC Products for the Photovoltaic Industry
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ADVANCED PRESSURE TECHNOLOGY
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EUROPEAN SUBSIDIARIES:

@)
®

= Austria

SMC Pneumatik GmbH (Austria).
Girakstrasse 8, A-2100 Korneuburg
Phone: +43 2262-62280, Fax: +43 2262-62285
E-mail: office @smc.at

http://www.smc.at

l] Belgium

SMC Pneumatics N.V./S.A.
Nijverheidsstraat 20, B-2160 Wommelgem
Phone: +32 (0)3-355-1464, Fax: +32 (0)3-355-1466
E-mail: info@smcpneumatics.be
http://www.smcpneumatics.be

i Bulgaria

SMC Industrial Automation Bulgaria EOOD
Business Park Sofia, Building 8 - 6th floor, BG-1715 Sofia
Phone:+359 2 9744492, Fax:+359 2 9744519
E-mail: office @smc.bg

http://www.smc.bg

Croatia

SMC Industrijska automatika d.o.o.
Crnomerec 12, HR-10000 ZAGREB

Phone: +385 1 377 66 74, Fax: +385 1 377 66 74
E-mail: office @smc.hr

http://www.smc.hr

i Czech Republic

SMC Industrial Automation CZ s.r.o.
Hudcova 78a, CZ-61200 Brno

Phone: +420 5 414 24611, Fax: +420 5 412 18034
E-mail: office @smc.cz

http://www.smc.cz

.I.

Denmark

SMC Pneumatik A/S

Egeskovvej 1, 8700 Horsens

Phone: +45 70252900, Fax: +45 70252901
E-mail: smc@smcdk.com
http://www.smcdk.com

5 Estonia

SMC Pneumatics Estonia OU

Laki 12, 106 21 Tallinn

Phone: +372 6510370, Fax: +372 65110371
E-mail: smc@smcpneumatics.ee
http://www.smcpneumatics.ee

E Finland

SMC Pneumatics Finland Oy

PL72, Tiistinniityntie 4, SF-02231 ESPOO
Phone: +358 207 513513, Fax: +358 207 513595
E-mail: smcfi@smc.fi

http://www.smc.fi

l] France

SMC Pneumatique, S.A.

1, Boulevard de Strasbourg, Parc Gustave Eiffel
Bussy Saint Georges F-77607 Marne La Vallee Cedex 3
Phone: +33 (0)1-6476 1000, Fax: +33 (0)1-6476 1010
E-mail: contact@smc-france.fr
http://www.smc-france.fr

5 Germany

SMC Pneumatik GmbH

Boschring 13-15, D-63329 Egelsbach
Phone: +49 (0)6103-4020, Fax: +49 (0)6103-402139
E-mail: info@smc-pneumatik.de
http://www.smc-pneumatik.de

—
;
Greece

SMC Hellas EPE

Anagenniseos 7-9 - P.C. 14342. N. Philadelphia, Athens
Phone: +30-210-2717265, Fax: +30-210-2717766
E-mail: sales@smchellas.gr
http://www.smchellas.gr

= Hungary

SMC Hungary Ipari Automatizalasi Kit.
Torbagy Ut 19, H-2045 Tordkbalint
Phone: +36 23 511 390, Fax: +36 23 511 391
E-mail: office@smc.hu
http://www.smc.hu

Ireland

SMC Pneumatics (Ireland) Ltd.
2002 Citywest Business Campus, Naas Road, Saggart, Co. Dublin
Phone: +353 (0)1-403 9000, Fax: +353 (0)1-464-0500
E-mail: sales@smcpneumatics.ie
http://www.smcpneumatics.ie

l] Italy

SMC ltalia S.p.A

Via Garibaldi 62, I-20061 Carugate, (Milano)
Phone: +39 (0)2-92711, Fax: +39 (0)2-9271365
E-mail: mailbox @ smcitalia.it
http://www.smcitalia.it

= Latvia

SMC Pneumatics Latvia SIA

Smerla 1-705, Riga LV-1006

Phone: +371 781-77-00, Fax: +371 781-77-01
E-mail: info@smclv.lv
http://www.smclv.lv

i Lithuania

SMC Pneumatics Lietuva, UAB
Oslo g.1, LT-04123 Vilnius
Phone: +370 5 264 81 26, Fax: +370 5 264 81 26

= Netherlands

SMC Pneumatics BV

De Ruyterkade 120, NL-1011 AB Amsterdam
Phone: +31 (0)20-5318888, Fax: +31 (0)20-5318880
E-mail: info@smcpneumatics.nl
http://www.smcpneumatics.nl

I

‘ ‘ Norway
SMC Pneumatics Norway A/S
Vollsveien 13 C, Granfos Neeringspark N-1366 Lysaker
Tel: +47 67 12 90 20, Fax: +47 67 12 90 21
E-mail: post@smc-norge.no
http://www.smc-norge.no

; Poland

SMC Industrial Automation Polska Sp.z.0.0.
ul. Poloneza 89, PL-02-826 Warszawa,

Phone: +48 22 211 9600, Fax: +48 22 211 9617
E-mail: office@smc.pl

http://www.smc.pl

Portugal

SMC Sucursal Portugal, S.A.

Rua de Eng® Ferreira Dias 452, 4100-246 Porto
Phone: +351 226 166 570, Fax: +351 226 166 589
E-mail: postpt@smc.smces.es
http://www.smc.eu

I I Romania

SMC Romania srl
Str Frunzei 29, Sector 2, Bucharest
Phone: +40 213205111 , Fax: +40 213261489
E-mail: smcromania @ smcromania.ro
http://www.smcromania.ro

i Russia

SMC Pneumatik LLC.

4B Sverdlovskaja nab, St. Petersburg 195009
Phone.:+7 812 718 5445, Fax:+7 812 718 5449

E-mail: info@smc-pneumatik.ru
http://www.smc-pneumatik.ru

Slovakia
SMC Priemyselnd Automatizacia, s.r.o.
Fatranskéd 1223, 01301 Teplicka Nad Vahom
Phone: +421 41 3213212 - 6 Fax: +421 41 3213210
E-mail: office @smc.sk
http://www.smc.sk

E Slovenia

SMC industrijska Avtomatika d.o.o.
Mirnska cesta 7, SI-8210 Trebnje

Phone: +386 7 3885412 Fax: +386 7 3885435
E-mail: office @smc.si

http://www.smc.si

e Spain
SMC Espaiia, S.A.

Zuazobidea 14, 01015 Vitoria

Phone: +34 945-184 100, Fax: +34 945-184 124
E-mail: post@smc.smces.es
http://www.smc.eu

I Sweden

SMC Pneumatics Sweden AB
Ekhagsvagen 29-31, S-141 71 Huddinge
Phone: +46 (0)8-603 12 00, Fax: +46 (0)8-603 12 90
E-mail: post@smcpneumatics.se
http://www.smc.nu

H Switzerland

SMC Pneumatik AG

Dorfstrasse 7, CH-8484 Weisslingen

Phone: +41 (0)52-396-3131, Fax: +41 (0)52-396-3191
E-mail: info@smc.ch

http://www.smc.ch

C* Turkey

Entek Pnématik San. ve Tic. A*.

Perpa Ticaret Merkezi B Blok Kat:11 No: 1625, TR-34386, Okmeydani, Istanbul
Phone: +90 (0)212-444-0762, Fax: +90 (0)212-221-1519
E-mail: smc@entek.com.tr
http://www.entek.com.tr

™\ | L]

WZAIRN uk

SMC Pneumatics (UK) Ltd

Vincent Avenue, Crownhlll Milton Keynes, MK8 0AN
Phone: +44 (0)800 1382930 Fax: +44 (0)1908-555064

E-mail: sales@smcpneumatics.co.uk
http://www.smcpneumatics.co.uk

OTHER SUBSIDIARIES WORLDWIDE:

ARGENTINA, AUSTRALIA, BOLIVIA, BRASIL, CANADA, CHILE,
CHINA, HONG KONG, INDIA, INDONESIA, MALAYSIA, MEXICO,
NEW ZEALAND, PHILIPPINES, SINGAPORE, SOUTH KOREA,
TAIWAN, THAILAND, USA, VENEZUELA

http://www.smc.eu
http://www.smcworld.com

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

1st printing MV printing MV 22 Printed in Spain

Specifications are subject to change without prior notice
and any obligation on the part of the manufacturer.



