GENERAL REVIEW OF CAPABILITIES




E)ﬂ@b ADE Introduction

SIDRABE
produces unigque highly educated
vacuum coaters department personnel (PhD

and unigue have more then and other
vacuum 30 vacuum degrees), who can

technologies coaters (roll to solve any tasks

roll, batch, in-

line etc) for

experiments

47 Years in Vacuum Coating Business

More than 230 unique technologies and vacuum coaters
are developed




D SiDRASE SubSHEEE

Types of substrates

plastic films (PET, PE, PI, PTFE, etc)
metallic foils and strips

foam, fabrics, woven and non-woven
materials

glass
powders
3D parts

free condensate




D SiDRASE SubSHEEE

Coating on films

metals (Cu, Al, Ti, In, Ag, Au, Li)
alloys (SS, NiCr, monel, SeTe)
oxides (ITO, AZO, GZO, Si02, TiIO2)
nitrides (TIN, ZrN, TiON)




Sﬁ@b ADE Substrates

Coatings on metal webs

metals (Zn, Mg, Cu, Al, Ti, Si)
alloys (SS, ZnMg, Ti-V-Al)

oxides (ITO, AZO, GZO, SIO,, TiO,)
nitrides (TIN, ZrN, TiON)



SU@M ADE Substrates

Coatings on fabrics and
non-woven materials

metals (Al, Ti)
alloys (SS)
oxides (TIO,)




Sﬁ@b ADE Substrates

Coatings on powders

metals (Cu, Al, Ti, In, Cr, Pb, Mo)
alloys (In + Cu)
oxides (TiO2)

Coatings on glass
metals (Cu, Al, Ti, In, Ag, Au, Ni, Cr, NICr)
oxides (ITO, AZO, GZO, Si02, TiO2)
nitrides (TIN, ZrN, TiON)




SU@M ABE Substrates

Coatings on 3D parts
metals (Cu, Al, Ti, In, Ag, Au, Pb
alloys (SS, NICr)
oxides (ITO, AZO, GZO, SiO2, T|02)
nitrides (TIN, ZrN, TiON)

R&D presentation




Bﬁ UrnAabe Deposition methods

Magnetron
\ Sputtering

 Direct current (any conductive materials)

* RF current (insulated materials)
« AC current (reactive sputtering)

 DC + RF current (sputtering with bias)



Bﬂyﬁm iADE Deposition methods

Thermal
evaporation

Boats (AI Cu, Ag, In, Sn, Au)
Electron beam gun: (Si, StSt, Ti-V-Al, Cu, Mo)

R&D presentation




Eﬂ@[m ADE Deposition methods

Arc evaporation

Arc evaporators for Cd, Ti, Zr,
‘ StSt, NiCr, monel
B

Vapor generators

VG (Mg, Zn, Se, MgF, NaF)




SU@M ABE Substrate pretreatment

Pretreatment methods

* Glow discharge
 Magnetron discharge
 RF discharge

e lon beam gun

e Degassing and drying




Sﬁ UrnABDE Achieved success

Thermostatic venting drum — we can deposit up to
20 micron of metal (Li !') on 6, 10, 12 micron plastic
film Sidrabe Patent

Equipment for Li deposition — 2 lab coaters at
Sidrabe Sidrabe Patent

Deposition on powders — 2 coaters in Holland, 2 lab
coaters at Sidrabe,1 machine in Ukraine Sidrabe
Patent

Evaporation Boats - high productivity, long life-time
Cu and Ag evaporation boats Sidrabe Patent

- R&D presentation



.Sﬁ UNRnADE Hardware of Sidrabe

Technical parameters:

Distance between utmost contact rings: 550 mm

The SRMR-3 is a device for in-situ contact Distance between lateral contact rings: 90 mm
measurements of sheet resistance on polymer Measurement zones over film width: 3 pc.

films in continuous technological process. A (Can be changed at will of customer)

device can be used in vacuum and in air. Device Measurement range: 5 - 1000 (10,000) Ohm/sq.
SRMR-3 can be used in the control systems for Roller diameter: 150 mm

deposition of the conducting coating with the
assigned sheet resistance. The measurements are
carried out continuously and are visualized in the
PC display.



Sﬁ@m ADE Hardware of Sidrabe

Boats for evaporation

Power — 6 kW SR —
Current — 1300-1800 A y ,
Evaporation materials — kS e
Cu (1), Ag, Au, Sn (2), S —
Evaporation speed — up " // \\ |

to 10 g/min (Cu, AgQ) : S e N

Life time — 40 hours : o s e \\

Distance from boat center, mm




O 44 DE _
Eﬂ@m [/ r—  Some Measurement and Modeling Tools

Measurement tools of Sidrabe

@ Reflection and transmission measurement
(Filmetrics F20)

@® Sheet resistance measurement (4 probe method)

® Ellipsometry measurement (PhE-102)

@ Emissivity measurement ( -1)

Software for optical parameters
calculation and optical stack modeling

® Code




SU@M \Vf Di Collaboration with other institutes

Sidrabe has very well established contacts withihatscientific
Institutes and universities. For our work we usarttools and

equipment For example:

For optical measurements and structural investigatioe
cooperate with Institute of Solid State Physics, Riga

For atomic force microscopy we cooperate with
Technical University, Riga

For magnetic- hydrodynamic investigations we codjeenath
Institute of Physics (Latvian Academy of Science)

Together with Riga Radioisotope Institute (Riga)r&ik created
tool for thickness measurements in vacuum based orontatt

radioisotope method

R&D presentation




SU@M ADE Laboratory equipment

Laboratory roll-to-roll coater UV-26

Very low tension for porous material winding
DC magnetron sputtering

Thermal evaporation

Substrate width — 250 mm

Deposition materials — Cu, Ag, Ni, etc

Laboratory roll-to-roll Coater UV-80L

4 planar magnetrons
. DC and AC spulttering

. Reversible winding
. Sheet resistance measurement in-situ
. Transmission measurement in-situ

. Film width — 600 mm
. Gas feeding system
. PC control process

R&D presentation




SU@M ADE Laboratory equipment

Lab roll-to-roll vacuum coater UV-55

o Steel web width — 300 mm

«  Steel web thickness — 0.2 mm
« Surface cleaning device

« 1 DC planar magnetron

Lithium laminator

Two Li thermal evaporators
Two venting drums
Substrate width — 150 mm
Deposition width 100 mm
Deposition material —
Thickness - up to 20 microns

R&D presentation
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Laboratory equipment

Laboratory powder coating machine

Powder transportation mechanism

Powder drying

2 planar magnetron for sputtering

DC and AC sputtering

Powder dimensions — more then 20 micron

In-line lab coater for glass and sheet materials

. 2 pairs of rotary magnetrons
. Up to 6 planar magnetrons
. Load lock module

. Oil free pumping

. Sample size 50 x 50 cm

. lon beam pretreatment

. DC and AC sputtering

R&D presentation



Publications

Recent papers:

A resistive evaporator for use in the vacuum ddfmwsprocess (2008)

New Vacuum Equipment for Multilayer Coating Depmsiton Large Area Glass (2007)
Wire Fed Evaporation of Copper from Refractory M@&eats (2007)

Improvement of Web Thermal Conditions by the DegpasiDrum Design (2007)
Processes of coating powder materials (2005)

Method and apparatus for vacuum deposition by vaipgr metals and metal alloys (2005)
Vacuum equipment for TCO and AR coatings (2004)

Control of transparent conductive and antireflectoating deposition (2004)

Recent developments in the deposition of ITO andca&ings (2003)

Web coating with Lithium (2002)

Progress in vacuum-deposited Lithium metal anodetstres (2001)

Principles of in-line systems designing (2000)

Protective properties of Silicone Nitride (1999)

Zinc and Magnesium vapor generators (1999)

Research of processes and devices for plasma #etighpolymeric films (1998)
Vacuum coating of porous and elastomeric subsinaterials (1997)

Deposition of coatings or free foils of sublimatimgtals (1997)

Peculiarities of titanium compound films formati(i®97)

Electric arc vaporization of complex alloys (1996)

High corrosion resistant reflective coatings (1996)
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Current R&D Projects

@® Secondary BatteriesLi deposition processes for automotive
iIndustry.Customers in Japan and Europe.

@® Solar Materials. Powder deposition process€sistomer in Europe.

® Liquid feeding. Design and technology for vapor generator feeding
with liquid metal.Customer in Europe

@ Pretreatment and activation Development of complex pre-
treatment and activation methods for still stripastomer in South Korea.

@ Coating of Fabrics Deposition processes of metallic reflective layers
and special thermostatic layers onto fabric mdte@austomer in Europe.

@ Solar Materials. TCO electrode layers Sidrabe R&D Program.
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Thank You for Your Attention!

R&D presen tation



