Oxford Vacuum Science Limited

Bench-top high vacuum and thin film deposition

VapourPhase

VapourPhase iIs a new advanced mounting
system for resistive evaporation, providing a real,
low cost alternative to electron beam technology.

Amongst its features are:

a high current, in-vacuo switch, providing for
sequential deposition of up to four materials

Oxford Vacuum Science's unique Power
Rail source clamp mounting system

individual source baffles, reducing cross-
contamination and radiative losses

a water cooling circuit servicing the high
current feedthrough, source clamps and
baffles

rapid release source clamps

an on-board 3KW high current power supply
with 4V/800A and 8V/400A (nominal) output
ranges

remote 15A power feed supply unit with
current / voltage control and remote serial
interface for PC data-logging and thickness
/ rate control

vacuum and water safety interlocks

VapourPhase is mounted on a DN 100 ISO-K flange
and is easily integrated into most vacuum chambers. It
supports most types and sizes of evaporation source,
including filaments, basket and crucible heaters, boats,
baffle boxes, chromium rods etc.

VapourPhase is also available as part of Oxford
Vacuum Science's NanoSphere bench-top high
vacuum platform and thin film deposition system suite
(shown left, with short upper chamber and Vapour-
Phase resistive evaporation system installed).




4-way sequential deposition

VapourPhase 's unique in-vacuo switching system
makes possible sequential deposition of up to four
different materials in a single vacuum cycle. The source
mounts are arranged linearly along a pair of Power Rails
with which the sources are individually brought into
contact by a powerful cam mechanism. With a contact
area of nearly 1000mm?, this ensures that the voltage
drop across the switch is negligible, even at currents in
excess of 1000 Amps.

VapourPhase can be configured for 1 (no switch), 2, 3
or 4 sources for any combination of boats, baffle boxes,
crucible heaters etc. allowing it to be used in place of
multi-hearth type electron beam evaporation sources.

Individual source baffling

VapourPhase nestles the evaporation sources in individual, reflective baffles, serving the dual purposes of reflecting
radiated heat back onto the sources, and minimising cross-talk between adjacent cells. These baffles prevent radiated
power heating proximate surfaces, including adjacent sources and their evaporants, and thereby reducing the risk of
contamination or, in the case of delicate metal-organic evaporants, denaturing. Effective baffling therefore plays an
important role in improving stability and film purity and quality to a level more normally associated with electron beam
evaporation.

Water cooling

A commonly perceived problem with resistive evaporation
is that heat radiated from the sources is absorbed by the
source clamps and baffles, thereby promoting the
1.00E-03 expulsion of volatiles, mostly water, into the vacuum
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The water cooling circuit which, for vacuum security, has no
direct water-vacuum seals, also prevents thermal drift due
to heating of conductive elements such as the Power Rails
and source clamps. This then allows stable evaporation
conditions to be maintained by the Power Feed Supply Unit
(PFSU), which monitors the current and voltage at the
feedthrough flange.

Rapid release clamping

VapourPhase also features a rapid release clamping system, allowing the source clamping blocks to be swung clear of
the sources with just one turn of each clamping screw, thus enabling quick and easy replacement of evaporation sources.
With the additional advantage of the water cooling circuit, that hot surfaces are rapidly cooled once an evaporation cycle has
been completed, service turn-around times are reduced to little more than the vent and pumping time of the vacuum system.
When combined with the very rapid evacuation provided by Oxford Vacuum Science's NanoSphere bench-top vacuum
platform, total source exchange times of less than 10 minutes are possible.

'R.D. Mathis S8D-.015Ta boat source with no evaporant load. Temperatures measured using Raytec Marathon Optical Pyrometer. Tests performed in an all stainless steel NanoSphere chamber
(approx. 30L) evacuated using an Oerliken-Leybold TW 300H wide-range turbo pump.



On-board power

VapourPhase is powered by an on-board 3KW power
supply. A high current, cam action switch provides efficient
switching between 4V / 800A and 8V / 400A output ranges
to satisfy the power requirements of a broad range of
evaporation boats, baffle boxes, filaments, baskets etc.
Because the high current power supply is connected
directly to the Power Rails at the feedthrough flange,
transmission losses are negligible. This allows the voltage
applied across the evaporation source to be measured
accurately and stably at the feedthrough flange (air side)
for source voltage control.

Safety

VapourPhase 's on-board power supply features vacuum and water interlock switches to prevent power being applied
when the system is either vented or the water isolated. This protects the system from damage and the user from injury.
The on-board power supply is itself protected by a thermal sensor within the transformer, allowing peak currents well in
excess of its nominal 800A rating to be applied to the heaviest of evaporation sources, without risk of causing damage.

Power Feed Supply Unit (PFSU)

The on-board power supply is driven by a 270V / 15A remote Power Feed Supply Unit (PFSU). This relatively low power
feed current obviates the need for the heavy, welding type cables normally necessary for resistive evaporation, which are
often the cause of high power transmission losses and poor source voltage measurement and control. The output voltage
and current can therefore be monitored electrically close to the evaporation source and, with the water cooling circuit
further stabilising the system, stable feedback control is possible.

The PFSU can be operated in manual, current, voltage or
remote control (via serial port), and can operate in either
continuous (press to start / press to stop) or pulsed (press
and hold) evaporation modes. Output and source currents
and voltages are monitored and communicated to a PC via
serial connection for remote data analysis and feedback
control. Oxford Vacuum Science's PFSU Monitor program
(right) displays feed and output currents and voltages, as
well as power, efficiency and source resistance and, for
sources and evaporants contained within its source
characterisation and evaporant databases, it will estimate
and control source temperature and derived evaporation
rate'. This function can be used in combination with a
quartz crystal microbalance to smooth feedback control.

An external condition, such as high vacuum, can also be

applied via the serial interface, so that evaporation is not
allowed until satisfactory process conditions are achieved.

PFSU Technical Specifications:

Low voltage configuration High voltage configuration
Power requirements: 85 - 125V, 60Hz ac, 15A 170 - 250V, 50Hz ac, 10A
Output: 0-135V / 0-20A (nominal) 0-270V / 0-15A (nominal)
On-board power connection: 13W3 hybrid D-type
Serial interface: RS232

Control functions: manual, current, voltage, serial remote / continuous and pulse modes

' Feature available late 2007



VapourPhase  resistive evaporation source mounting system -

Technical Specifications

On-board power supply, feedthrough flange and power rails:

Output: 3KW in 0-4V / 0-800A , 0-8V / 0-400A (nominal) ranges

Maximum continuous current: 800A / 400A

Peak current: >1000A

Output impedance: ~5x10* (4V range), ~2x10° (8V range)

Power in: 0-270V / 0-15A (nominal)

On-board power supply cooling: Forced air

Feedthrough: DN 100 ISO-K, stainless steel vacuum face, Aluminium body

Power Rails: 2 off, @=12.7 ("), 87mm (3.425") centres. OFHC Cu, conducting area approx. 95mm?
Feedthrough and power rail cooling: Water, min. 1 I/min (3.6 gph)

Mass: 17 Kg (37.51b)

108 mm overall

Source switch and mounting system: a6 mm
Source switch: Modular, 1-4 way, cam driven 349
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