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HV and UHV Deposition Systems
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Single Chamber Deposition Systems

Our deposition systems are individually designed for organic electronics and related fields.
Based on a large set of established components and years of ex perience, every system is
customized to the unique requirements and individual needs of the customer. While well  -proven
components guarantee maximum reliability at an affordable price and shorter lead times of our
systems, custom parts for special applicat ions can be developed and integrated according to
customer requirements. Systems may range from a small single chamber to a complex cluster
system (s. page 8).

Technical data Options

A Substrate sizes up to 200 x 200 mm?2 APartly or fulltuego)pped
A Base pressure: HV (< 10° mbar) or UHV Temperature and rate control

(< 10°° mbar) Substrate heater (up to 500 °C)
A Dry pump system Substrate station incl. masking systems
Equipped for deposition of organics Optical or electrical in-situ measurement
and/or metals Integration of additional deposition source
Transfer systems as needed techniques (e-beam, sputtering, etc.)
Detailed specifications according to Automated processing
customer needs Multiple co-deposition

A Glove box integration

> > >
> > > > > > >

1 Components:
All our evaporators and component s may be integrated in a UHV system but are also sold

separately. See page 13 for deposition sources and page 35 for process components.

6 CreaPhys GmbH i Catalogue 2015 | Evaporators

(



Deposition System EVAP  -x

Our deposition syste ms of the EVAP-x series are single chamber systems designed to the
specific needs of the customer. Every system is designed and equipped to meet the technical
and scientific requirements of one or multiple specific applications. However, each system

profit s from our large inventory of established solutions in the field of thin film deposition, such
as the evaporation sources of our DE - or ME-series (s. page 13). Typically our EVAP-systems

come ready -to-use with all necessary vacuum, mechanical and electrical equipment (unless
otherwise specified by customer).

Specifications

Base systems Chamber diameter Substrate size (max)
EVAR150 150 mm 50 x 50 mm?2
EVAR250 250 mm 100 x 100 mm?
EVAR300 300 mm 150 x 150 mm?
EVAR400 400 mm 200 x 200 mm?

Please contact us for
your individual layout

Contact us for technical details:

Ther e

time to discuss your project with you in detail.
dozens of similar projects with you to help you find the best solution to your individual problem.

typi cdhlelsheli $

neolofif on

t o

any indi
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Our engineers will share their experience of

For detailed information and/or technical advice on how to best address your problem please

contact us.

1 Custom modifications:
We also modify existing chambers according to your particular needs.

dual
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Cluster Deposition Systems

Cluster systems combine a number of chambers with different complementary functionalities.

Technical data Options
A Substrate sizes up to 200 x 200 mm?2 APartly or fulltwuseo)pped (
A Base pressure: HV (< 10°° mbar) or UHV A Temperature and rate control
(< 10°° mbar) A Substrate heater (up to 500 °C)
A Dry pump system A Substrate station incl. masking systems
A Equipped for deposition of organics A Optical or electrical in-situ measurement
and/or metals A Integration of additional deposition source
A Transfer systems as needed techniques (e-beam, sputtering, ALD,
A Detailed specifications according to CVD etc.)
customer needs A Automated processing

A Multiple co-deposition

1 Mak e use of our expertise:
Please ask our experts for additional ideas or any technical advice on how to best configure your

cluster system.
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Organic Device Preparation and Analysis Laboratory System

Example: Upgrade solution for bell jar vacuum systems

Technical data

A Fully automated sample preparation and
testing

A Up to 6 substrates of 25 mm x 25 mm

Masking station with up to 6 masks

Wedge tool and substrate shutter

Up to 10 deposition sources for organics

and/or metals (co-deposition possible)

Temperature controlled measuring station

for electrical in-situ characterization

A Open protocol access via PC

> > >

b=

Custom Designed Systems

This system is a highly integrated thin film
deposition platform for research
applications. It combines deposition from
multiple organic and metal sources with in -
situ sample testing. All components are
motorized and the process can be fully
automated. The system is standardly based
on a 300 mm bell jar chamb er. It is highly
modular and has been designed for high
vacuum (HV) conditions.

This platform provide s a comprehensive but
compact solution for automated testing in
the field of thin film deposition  in
particular for organic, inorganic and metal
layer de position. General applications are
organic devices like light emitting diodes
(OLED), organic transistors (OFET) as well
as organic photovoltaic devices (OPV).

Options

A Upgrade of existing systems or fully
equipped stand-alone system

A Programmable PLC control

A Recipe based process control

A Optical RGB-measurement of generated
light (for TOP or BOTTOM design)

A lllumination (for BOTTOM design)

A Layout as training or educational tool

In some cases standard cylindrical chambers are not the first choice. Next to our standard single
chamber and cluster systems there are a number of different chamber geometries available,
which may be used as a base for deposition systems with special require ments.

Rectangular Vacuum Chamber

Rectangular vacuum chambers offer advantages for deposition chambers in terms of usable
space. They are also advantageous for certain geometries, e.g., for rectangular gate valves.
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Order code: RCV

Technical data

A Sizes starting from 300 x 300 mm?2
(inside)
AFl anges at customer 6s

Options

A Fully or partly equipped with deposition
sources (s. page 13) and / or other
components (s. page 35)

Right: 3D drawing of a rectangular vacuum ¢ hamber body.

Bell Jar Vacuum Chambers
Bell jar vacuum chambers are ideal for experimental setups that are often altered or
recalibrated and need to be accessible from all sides.

Order code: BVC

Technical data

A 300 mm diameter
A For HV applications (< 10°® mbar)
AFl anges at customer 6s optdil

Options

A Fully or partly equipped with deposition
sources (s. page 13) and / or other

components (s. page 35)
A Retro-fit solutions to existing chambers

Right: 3D drawing of a standard commercially available bell vacuum chamber.
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PVD Glove Box Tool

The PVD Glove Box Tool has been designed as an evaporation chamber to be handled inside an
inert-gas-box. If the load lock is large enough it can be transferred in and out of a glov e box as

whole.

Order code: GBT -x

Technical data

A Portable deposition chamber
Substrate sizes up to 100 x 100 m?
Lower ring swings open

HV regime < 10 mbar

> > >

Options

A Up to six deposition sources
(organics or metals, s. page 13)
A Dry pump system

Right: 3D drawing of a PVD Glove Box Tool.

Chamber dimensions Substrate size Depos. sources Order Code
Inner diameter Outer diameter (max) (max)
100 mm approx. 175 mm 25 x 25 mm? 3 GBT-100
150 mm approx. 225 mm 50 x 50 mm? 3 GBT-150
200 mm approx. 275 mm 75 X 75 mm? 4 GBT-200
250 mm approx. 325 mm 100 x 100 mm?2 6 GBT-250

 Random customization:
If you have a deposition system that you would like to modify please ask us even if your opti  on is
not listed. We have plenty of experience in random customization.

CreaPhys GmbH i Catalogue 2015 | Evaporators 11



12

CreaPhys GmbH i Catalogue 2015 | Evaporators



DeposbBbusne

CreaPhys GmbH i Catalogue 2015 | Evaporators

13



Organic Molecular Evaporators (DE-Series)

Our Organic Molecular Evaporators are designed for use in R&D or sm all series production and
may be applied in high and ultra -high vacuum assemblies. All evaporators feature a wide
working range of deposition rates and excellent temperature stability.

We offer evaporators of different size and mounting options. A wide r ange of crucible options,
integrated shutters and additional water cooling. All standard products can be customized on

request to fit particular needs.

Technical data

A Typical deposition rates: 102... 50 A/ s
(at a throw distance of 150 mm, material
dependent)

A Temperature range: 50 °C - 800 °C

Temperature stability: < 0.1 K

Thermocouple type K

Capacities up to 100 ccm

> > >

Options

A Different mounting options (CF, 1SO-KF,
ISO-Ké, different flange
A Crucible: Alumina, conical (standard),
further options available (s. page 27)
A Temperature controlled power supply
(PID controller)
A Integrated shutter (manual, pneumatic,
or electric, s. page 39)
A Water cooling

14
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Single Sources DE -x

Capacity Dimensions (mm) Code
(nominal*) A** B C [size]

0.5 ccm 100 15.5 46 -0.5 DE-0.5

2ccm 100 35 42.7 -2 DE-2

4 ccm 110 35 53.7 -4 DE4

8 ccm 125 35 68.7 -8 DE-8
20 ccm 145 35 90 -20 DE-20
50 ccm* 190 57 135 -50 DE-50

*For conical crucibles, larger with cylindrical crucibles: DE-50 will have a 100 ccm capacity wi th a cylindrical crucible.
*Minimum in -vacuum length; extension according to customer needs possible .

Flange [flange ] Code

No flange -BASE DE-[size]-BASE
DN40CF* -CF40* DE-[size]-CF40
DN40KF* -KF40 DE-[size]-KF40

*Larger flanges possible. DN16CF or DN16KF flange possible for DEO.5, DE-50 requires DN63 or larger . ISO-K flanges on request.

Shutter [shutter ] Order code

No integrated shutter -NOS DE-[size]-[flange] -NOS
Integrated shutter, manual -SHM DE-[size]-[flange] -SHM
Integrated shutter, pneumatic* -SHP DE-[size]-[flange] -SHP
Integrated shutter, electric* -SHE DE-[size]-[flange] -SHE

*Certain shutter options may not be compatible with small flanges. Please ask for details.

An organic molecular evaporator with a capacity of 4 ccm on a DN40OCF flange with a pneumatic

shutter.

Right: Power consumptio}l.
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Multiple Organic Molecular Evaporators (DE -Series)

Our Multiple Organic Molecular Evaporators are designed for depositing thin films by means of
thermal evaporation . They allow for the evaporation of up to three different materials from a
single base plate that may also be installed on a standard flange. Glo bal heat shielding and
active water cooling assure excellent temperature stability, thermal separation and, thus, rate
control of neighboring sources across the entire specified temperature range.

Technical data

A Typical deposition rates: 102 ... 10 A/ s
(at a throw distance of 150 mm, material
dependent)

A Temperature range: 50 °C - 800 °C

A Temperature stability: < 0.1 K

A Thermocouple type K

A Integrated water cooling

Options

A Mounting options: CF, ISO-KF and ISO-K
flanges.

A Shutters (s. page 39)

A Crucible: Alumina, conical (standard).
Further options available (s. page 27)

A Temperature controlled power supply
(PID controller)

A Mini Multi-Source Setup for up to three
sources on a CF40 flange

A Special version for horizontal or overhead
installation (for DE-DUAL-0.5 only)

16
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Multi -Source Organic Evaporators DE ~ -[multi] -Xx

Number of sources [multi ] Code
-DUAL DE-DUAL
-TRIPLE DE-TRIPLE
Source Capacity Dimensions (mm) [size] Order code
(each source, nominal*) A B
2.ccm 35 70 -2 DE-[multi] -2
4 ccm 35 80 4 DE-[multi] -4
8 ccm 35 95 -8 DE-[multi] -8

*For conical crucibles.

Further options:

Multi-Source Organic Evaporators come on a water -cooled base plate that may be installed on a
flange and / or combined with different types of shutters (s. page  39). Without shutters, a three -
source evaporator can be fit on a DN100 flange. If you need shutters to be integrated a DN200

is required. Please ask us for details.

Order code example: DE  -TRIPLE-8 (compare picture below)

A double organic molecular evaporator with three times 8 ccm capacity on  a copper base plate.

D A

20

D95

Technical drawing of a DE-TRIPLEX multiple 3D drawing of the DE -TRIPLE8 multi -source evaporator .
organic molecular evaporator .

1 Multi -Evaporators with larger capacities
Setups with a larger number of organics and/or metal evaporators are designed on request to the
specific customer needs. Please refer to our Evaporator Specials (s. page 24) or ask us for details.
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Mini Multi -Source Evaporator DE

-[multi] -0.5

Our Mini Multi-Source Evaporator is designed for use in setups with little space or limited
accessibility. It combines up to three sources on a single DN40 flange.

Number of sources Capacity* [multi ] Code
2 0.5ccm -DUAL DE-DUAL-0.5
3 0.5 ccm -TRIPLE DE-TRIPLEQO.5
*Nominal capacity for each source
Flange [flange ] Order code
DN40CF* -CF40 DE-[multi] -0.5-CF40
DN40KF* -KF40 DE-[multi] -0.5-KF40

*Larger flanges on request. ISO flanges possible.

There are different shutter solutions for Multiple Organic Molecular Evaporators, like single or
individual shutters (s. page 39). If you need a multiple evaporator with shutter(s) please contact

us to discuss the technical details.

A double organic molecular evaporator with two times 0.5 ccm capacity on a DN40CF flange.

H3é

mc_~+

700

600

44

500

min. /&

400

300

Temperature (°C)

200

100

—— Evaporator
A

300

400 500

Set Temperature Evaporator A (°C)

Left: Technical drawing demonstrating the dimensions of a DE -DUAL-0.5-CF40 dual organic molecular evapor ator.
Right: Temperature of the two different evaporator units demonstrating thermal separation.

18

CreaPhys GmbH i Catalogue 2015 | Evaporators




Our Boat-type Metal Evaporators are designed for use in R&D or small -series production and
may be applied in high and ultra -high vacuum assemblies. The evaporator is installed on a
water-cooled base plate and maybe mounted on different flange sizes.

CreaPhys offers different types of metal evaporators to cover your individual requirements. Our
MEB Series features the classical boat -type metal evaporators for the use with standard metals
such as Au, Ag, Cu, Mg, etc. If you need to evaporate more aggressively melting metals like
aluminum or nickel, you should choose our aluminum option.

Technical data Options

A Temperature range: 300 °C - 1400 °C A Aluminum evaporator option: special
(up to 1700 °C with the aluminum option) ceramic boat and inner shielding

A Typical deposition rates: 107 ... 100 A/ s especially designed for aluminum
(at a throw distance of 250 mm, material evaporation
dependent) A Different metal boats (s. page 29)

A Water-cooled

>

Power supply

Shutter (s. page 39)

A Several different mounting options

A Multiple source assembly (s. page 24)

b~
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Boat-type Metal Evaporators MEB

Configuration:

-X

Boat capacity [size] Code
0.5 ccm -0.5 MEB-0.5
1ccm -1 MEB1
2 ccm* -2 MEB2
*The 2 ccm capacity is only available in combination with the aluminum option.
Flange options:
Flange [flange ] Code
No flange* -BASE MEB[size]-BASE
DN63CF* -CF63 MEB-[size] -CF63

*Water cooling not included.

**| arger flanges and ISO flanges available on request.

Aluminum evaporator option:

Aluminum Temperature range
[option ] P g Order code
evaporator
No up to 1400 °C MEB [size]-[flange]
Yes -AL up to 1700 °C MEB-[size]-[flange] -AL
Order code example: MEB  -0.5-CF63-AL

A boat-type metal evaporator with 0.5 ccm capacity on a DN63CF flange that is also suited for
aluminum and nickel and endures temperatures up to 1700 °C,

9 Customized Metal Evaporators:
Oftentimes standard equipment may not fit your application or configuration. Please do not
hesitate to ask us for customized equipment to perfectly match your needs.

Different examples of customized metal evap orator setups built by CreaPhys. Mounting, configuration and even the evaporator
design can be exactly matched to any specific requirements.

20
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Crucible-type Metal Evaporators (ME-Series)

Our ME-Series features the metal evaporators usin g standard crucibles (s. page 24). Typical
deposition materials include Ag, Mg, Ca, Cu and Au. If you plan to evaporate more aggressive
metals - like aluminum - please refer to our MEB-Series with the aluminum option.

Technical data

A Typical deposition rates: 10 ... 50 A /s
(at a throw distance of 250 mm, material
dependent)

A Temperature range: 300 °C - 1400 °C

A Temperature stability of < 0.1 K

A Thermocouple type C

A Tungsten filament with ceramic insulators

A max. 9 A/ 350 W (depending on size)

A Water-cooled (approx. 4 liter / min)

A Suitable for Ag, Mg, Ca, Cu and Au

Options

b~

> > > >

Flange options: CF flanges. Mounting on
other flanges on request.

Different crucibles (s. page 27)

Power supply

Shutter

PID controller
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Crucible -type Metal Evaporators ME ~ -X

Capacity Dimensions (mm) Code
(nominal*) A** B C D [size]
4 ccm 110 35 53.7 20 -4 ME-4
8 ccm 125 35 68.7 23 -8 ME-8
*For conical crucibles.
**Minimum in -vacuum length; extension according to customer needs possible.
Flange [flange ] Code
No flange* -BASE ME-[size]-BASE
DN40CF -CF40 ME-[size]-CF40

*Water cooling not included. Larger flanges on request.

Shutter [shutter ] Order code

No integrated shutter -NOS ME-[size]-[flange]-NOS
Integrated shutter, manual -SHM ME-[size]-[flange] -SHM
Integrated shutter, pneumatic* -SHP ME-[size]-[flange] -SHP
Integrated shutter, electric* -SHE ME-[size]-[flange] -SHE

*Certain shutter options may not be compatible with small flanges. Pl ease ask for details.

22
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Order code example: ME-8-CF40

A metal evaporator with 8ccm capacity on a DN4OCF flange (Compare picture to the left)

Left: Technical drawing of the ME -Series metal evaporator.

‘;T

Right: Crucible-type metal evaporator on a DN40OCF flange (ME -8-CF40).

9 Customized Metal Evaporators:

As for boat-type metal evaporators customization is possible. Please ask for details.
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Evaporator Specials

Multi -Zon e Organic Molecular Evaporator

The Multi-Zone Organic Molecular Evaporator is designed for the gentle evaporation process of
sensitive materials. The controlled temperature gradient can also be used to avoid clogging of the
nozzle. Further, multi -zone evaporators allow for a variety of process tests (cracker cells).

Code: MZE

Technical data

A Multiple thermal zones

A Temperature range: 50 °C - 800 °C

A Temperature gradient up to approx. 400 K
A Capacity of up to 50 ccm

A CF40 flange or larger

Options

>

2 to 5 separately heated zones

Different crucible sizes for a single layout
Water cooling

A Shutter (separate)

> >

Example: 3D drawing of a 5 -zone organic molecular evaporator .

Multi -Source Assemblies

The Multi-Source-Assemblies are designed for maximum flexi bility of deposition processes.

Technical data Options

b=

Base ring for up to 16 deposition sources
Combination of metal and organic source
(s. page 13 et seqq.)

A Passive cooling

A Multiple co-deposition

>

Active water cooling
Flip shutters (s. page 39)
Integration of quartz crystal monitors

p
>

>
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Example: 3D drawing of a multi -source assembly designed to fit a Bell Chamber with 300 mm diameter

9 Customized multi -source assemblies:
We will integrate multiple sources to a spe cified geometry either on a base plate or within an
existing chamber setu p. Please ask for details.
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Retractable Evaporator Tool

The Retractable Evaporator Tool is designed to allow for the evaporation of sensitive materials,
which need to be loaded unde r an inert gas atmosphere within a glove box . After retracting the
evaporator and closing the valve, the evaporator can be installed at the vacuum chamber. The
valve will conserve the vacuum and protect sensitive materials.

UHV-CF40-valve
optional

Technical data

A Stroke distance 50 mm - 250 mm ) E
A Max. extension into chamber: source o
up to 210 mm 5
_ . . KF or CF14 =
A For organic sources (DE-Series) connection o 5
(optional) CIN
53
= 0
tter i . manual driven
H STaNAdr
Options [optional) fenderdl—
A Separate pumping / venting flange power clamps_—~]
A Larger / different flanges possible cooling water 50 | (2 Q=
connections .
170 (6.5
Right: Scheme and dimensions of a retractable evaporator with valve.
Stroke length Total height Flange to
g g g [stroke] Code
(mm) (mm) flange (mm)

50 2125 75 125 -50 RET-50
100 270.5 83 183 -100 RET-100
150 328.5 91 241 -150 RET150
200 386.5 99 299 -200 RET-200
250 444.5 107 - 357 -250 RET-250
Evaporator [flange] Code
DN40CF -CF40 RET[stroke] -CF40
DN40KF -KF40 RET[stroke] -KF40
* larger flanges on request
Valve [valve] Order code
Yes -V RET[stroke] -[flange] -V
No -NO RET[stroke] -[flange] -NO

* larger flanges on request

A Retractable Evaporator Tool with a stroke distance of 150 mm on a DN40OCF flange and valve.
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The crucible or boat, holding the evaporation material, is literally at the core of the evaporation
process. Several different materials and shapes are available to cover your individual needs.
While the choice of the crucible can be crit ical for non -standard applications, a conical Al ;03
crucible will do in most cases. If you are not sure about the requirements of your particular
application, please do not hesitate to contact us. Our experienced technical staff will guide you
through your options to find the crucible that will yield the best results for your individual

application.

Technical data

For crucibles:

A Conical shape for optimal evaporation
characteristics (others on request)
Chemically inert to deposition materials
High thermal conductivity to ensure low
material degradation

> >

For boats:
A Material, shape and size depending on
application

Options

For crucibles:

A Different shapes

A Various different materials

A Special ceramics for aluminum
evaporation

A Apertures

For boats:

A Shape as needed

A Different metals

A Special ceramics for aluminum
evaporation
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